


Scientific Poster Day for Scientific Faculties & KISR, March 28, 2016
Architecture, Computing Sciences & Engineering, Engineering & Petroleum, Life Sciences, Science, and Kuwait Institute for 
Scientific Research

Vice President for Research
Research Sector
Kuwait University, Kuwait

Websites:  http://www.ovpr.kuniv.edu
  http://www.ovpr.kuniv.edu/research

Preparation/Production
Technical Information & Publications Office
Research Sector

©  Kuwait University, 2016

Office of  Vice President for Research holds exclusive rights to this publication, no part of which may be
reproduced without the prior permission and consent of the Vice President for Research, Kuwait University, 
P. O. Box 5969, 13060, Safat, Kuwait.



The Research Sector (RS) marked eighth season of the annual  Scientific Poster Day,  involving five  sciences colleges, jointly displaying 
their latest ongoing and accomplished research at the  sciences posters day, held at the ground floor lobby of the Presidential building, 
Khaldiya campus, Kuwait University, on March 28, 2016.  Apart from mainstream sciences colleges, the event successfully  enlisted 
the participation of Kuwait Institute for Scientific Research (KISR) for the third successive year in a row,   sustaining their interest 
and involvement as external participants in Kuwait University’s scientific posters activity.  While RS is endeavoring to enhance the 
external participants base in this annual sciences activity, the event itself is attracting far wider response from colleges, with a much 
larger volume of scientific posters appearing on this year’s RS display panel.  Cumulatively accounting for 98 sciences posters, the 
display reflected scientific  creativity of sciences colleges and  KISR’s   researchers,  jointly participating in an organized display of 
their latest research, with an overall 34.2% (98) increase in posters presentations this year (2016) over  last year’s (2015) total  of  73 
posters.  

This increase is suggestive of a growing momentum in the domain of scientific research at KU, as well as researchers interest in 
sharing their scientific accomplishments with a wider community of experts, peers and public attention, and benefitting from 
interactive discussions and dialogue. RS efforts would remain on further enhancing this promising development, and in encouraging 
researchers to explore   multidisciplinary dimensions in research through comprehensive, joint and collaborative studies. 

Already, this development is visible in the displayed posters, as this document provides a progressive outlook of institutional research,  
with  researchers increased predilection towards joint and interdisciplinary studies, involving  multi-researchers in coauthoring 
research outputs, as the posters’ credit-lines tend to reveal.  This development is integral to RS strategy of encouraging researchers 
towards interdisciplinary research that require multi-expertise in redressal of scientific complexities in search of  practical solutions 
for strategic national, regional and global concerns. Given this purpose, year 2015-16 Scientific Poster Day  went beyond its key 
objective of scientific display of research  activity within KU colleges, by enlisting external  participation in the joint pursuit of 
outstanding  concerns that are critical, and potentially significant.  

It is largely within this developmental frame that the year 2016  scientific poster day significantly demonstrated the prevailing scientific 
vibrancy across KU colleges, marking the  eighth season of the Scientific Posters Day for sciences colleges. The event,   held Under 
the Patronage of Kuwait University President, Prof. Hussein Al-Ansari, who inaugurated the  event,  was hosted (and inaugurated) 
by the Vice President for Research, amidst  the attendance of  Assistants Vice President for Research, Prof. Yousif Garashi, Dr. Laila 
Marouf and Prof. Haider Behbehani, and KU’s top executives, faculty researchers and key personalities from  KISR, enhancing the  
scientific merit and value of the event. 

The event’s  posters-display involved  the participation of  colleges of Engineering & Petroleum (24), Science (39), Life Sciences (11), 
Computing Science & Engineering (10), Architecture (1),  and KISR (13),  with concerned researchers briefing the viewers on  their 
research objectives and findings, and benefitting from the observations and views expressed.  RS believes that such interactions 
are vital for energizing the institutional research process, and ensuring wide exposure to KU’s scientific developments.  The annual 
holding of the Scientific Posters Day event is aimed at achieving this purpose, with the posters event providing an ideal platform 
towards accomplishing this goal.   

The event’s organizational activities and critical phases were overseen by Dr. Laila, keenly networking within RS, and across colleges, 
following progress towards holding of the scheduled events.  As per standard procedures, all displayed posters were reviewed by an 
experts committee,  especially constituted for the purpose of shortlisting   top ranking posters as winning entries  for Posters awards, 
based on  scientific merit and value of  the displayed research. The awards, instituted by RS as motivation for  researchers  towards  
innovative and distinguished research, are annually granted in  three categories -- faculty members, teaching assistants and graduate 
students.  

This document presents an exact replica of the posters displayed at the eighth Scientific Posters Day for the humanities and sciences 
posters events held on March 21 & 28, 2016, respectively,  with the purpose of  creating  a dynamic and dependable reservoir of 
scientific information on faculty members  research inclinations and interests,  and to serve as a vital reference and record on  
currently  researched themes across colleges  during the academic year 2015-16.

Prof. Taher Al-Sahhaf                                                                                                                          March 2016
Vice President for Research
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1. INTRODUCTION

2. OBJECTIVE

3. APPROACH

5. RESULTS

6. IMPACTS

• UMI stands for Urban 
Modeling Interface, a software 
developed by MIT for the 
architects and urban planners 
interested in modeling the 
environmental performance of 
neighborhoods and cities with 
respect to operational 

• In order to populate UMI with accurate input data and to 
insure its calibration, Kuwait University (KU) team and Kuwait 
Institute for Scientific Research (KISR) team members 
assisted MIT team and collected wide range and 
comprehensive sets of data specific to the Kuwaiti 
environment.  

• This data started from the choice of a neighborhood as a 
case study, to the collection of all related physical and 
thermal information of the typical buildings stock, to the 
energy related behavior of their occupants and their 
scheduling, to the loads of all electrical and mechanical 
equipments contributing to the energy consumption in a 
typical residential units.

• The accuracy of this project depends heavily on the accuracy 
of the data provided. This data came mainly from the following 
government sectors as well as the private sectors:

(1) The Municipality of Kuwait for the topographic maps and 
detailed aerial images of Block 8 of Al-Qadesya.
(2) The Ministry of Electricity and Water (MEW) for the 
electrical consumption data of all the houses in Al-Qadesya for 
three years (2012, 2013, 2014).
(3) The Central Statistical Bureau of Kuwait for the number 
of occupancy in each building in Block 8 of Al Qadesya.
(4) Al Qadesya Co-Operative for the coordination with the 
residences of Block 8 in Al Qadesya to conduct the interview.
(5) The residences of Block 8 in Al Qadesya for their 
occupancy behavior survey input and all necessary data 
related to their buildings.

4. DATA COLLECTION

• The accuracy of the data is the main element for assuring 
the success of the project and the accuracy of its results 
and the following recommendations.  
• The above analysis shed some light on the behavior of the 
Kuwaiti families and their buildings with regard to how they 
consume energy. More analysis is underway. Proper ideas 
and opportunities to suggest ways to reduce the energy 
consumption will be possible.

• Acknowledgement: The research team would like to thank the 
Kuwait Foundation for the Advancement of Science (KFAS) for  their 
technical and financial support.  The thanks extend to MIT and KISR 
teams for our collaborative efforts to make this study a success.

• It was selected based on 
three main criteria:

(1) It connects high density 
area (Hawalli) with low density 
neighborhood  (Al Mansourya)
which in turn connects to 
Kuwait City.

• Typographic map (shown 
on the right side) was 
used as a layer  in UMI to 
create a 3D model of the 
200 buildings in Block 8
with their proper locations 
and orientations and then 
to conduct series of 
energy simulation runs.

• 30 houses were specifically 
studied in more details (shown as 
dark squares in the map).  
• Approaching these households 
and having their approval for the 
interviews was a challenging task 
due to the private nature of the 
Kuwaiti families. 

(2) The area were divided 
into well organized 9
square blocks which 
makes it easy to study, to 
model,  and to analyze.

(3) The buildings are of a 
good mix of age (old and 
new), types of houses 
(private and public), and 
architectural styles.

• Occupancy survey was 
conducted in each of these 30
house to collect detailed data 
about the way people and 
their houses consume 
electricity. The data includes 
three categories:
(1) Occupancy behavior and 
scheduling.

Occupancy 
Data:

• The number of 
the occupancies 
in the 30
surveyed houses 
ranges from as 
low as 5 people 
to as high as 43, 
averaging 13
people.

• The occupancy 
schedule during 
the weekdays, 
and during  the 
weekends.

HVAC Data:

• The thermostat 
settings range 
from 16C to 27C
averaging around 
22oC.
• The number of 
houses grouped 
according to the

Building Data:

• The first figure to 
the right shows 
the type of glazing 
used in each 
building surveyed: 
1. Single and 
2. Double glazing.  

The second figure 
shows the tint of 
the glazing used.

• The third figure 
shows the type of 
materials used on 
the façade 
finishing in each 
of the surveyed 
house.

• Further analysis is needed to improve the calibration of the model.  The 
30 surveyed houses will be divided into 4 categories (architypes) and 
their average data values will be analyzed separately.

House # 
17

Department of Architecture – College of Architecture – Kuwait University

• Al Qadesya was selected for the study to represent the typical 
low rise residential neighborhood in Kuwait. The study 
specifically focused on Block 8 (200 houses) in Al Qadesya.
 

•Three main methods were used to approach the residences: 
(1) Invitation letters. 
(2) Personal referrals. 
(3) Referrals from Al Qadesya Coop members. 
The last two methods proved the most effective.
 

For example, house #17 which was 
built in1959 has single clear glazing 
with bricks as finishing materials; a 
typical building properties for such 
houses in this period.
 

ABSTRACT

and embodied energy use, walkability, and daylighting 
potential. 
 

New simulation tool was developed, calibrated, and used to analyze the 
environmental performance of one of the  neighborhoods in Kuwait, Al 
Qadesya.   The tool was developed by the Massachusetts Institute of 
Technology (MIT) and the extensive data of Al Qadesya  was collected  
and investigated by a group of a master degree students  from the 
department of architecture in Kuwait University.  The collected data was 
sufficient to provide acceptable calibrated model ready for a 
comprehensive energy modeling studies in the urban setting of Kuwait. 

types of cooling units: Packaged 
Roof units, Split units, and 
Window units.
 

All of the above 
data provided 
sufficient 
information to 
calibrate the 
model as shown 
in the figure to 
the right. 

Dr. Adil Al-Mumin can be contacted through almumin@yahoo.com 
  

(2) Building design and material properties.
(3) Thermostat settings, HVAC sizes and types, as well as all 

other equipments  along with their operation scheduling.   
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Analysis of Services’ Behaviors Using Symbolic Aggregate 

Approximation (SAX) 
Lulwa AlDhafeeri

Computer Science Department, College of Computer Science And Engineering
Kuwait University, P.O. Box, 5969, Safat, 13060, Kuwait 

 
 

Introduction

The objectives of this research are:

 Modeling of services’ behaviors using SAX method.

 Clustering services’ behaviors.

 Analysis of services’ behaviors.

Objectives

Methodology

The input dataset consists of 1548 test-cases distributed over 36

days and had been modified to fit the SAX requirements in a way that the

generated output was produced in symbolic representation as shown in

(Figure 2).

The web services’ time series are represented by L (Low), M

(Medium) and H (High). 1548 SAX representations were generated to

represent the services’ behaviors.

The hierarchical agglomerative Clustering method was applied

on the generated services’ behaviors from the previous phase to cluster

the behaviors into six different groups (Figure 4) distributed under 30

dendrogram clustering points (Figure 3).

The clustered behaviors show how the web services differ over

time. Each  behaviors group is represented by a distinct color as shown

clearly in (Figure 4):

Stable behavior (Orange), Repeated (cyclic) behavior (Blue), Shifted up

(upward-shift) behavior (Green), Average (normal) behavior (Purple),

Shifted down (downward shift) behavior (Red) and decreased

(decreasing trend) behavior (Dark green).

After applying the  three phases, we can conclude that the cyclic

behavior was dominating during the 36 days of the experiment as shown

below (Red sector), which means that most of the services’ behaviors

were varying between going up and down.

Results  

Conclusion

References
1. W. Jiang, D. Lee, and S. Hu.  Large-Scale Longitudinal Analysis

of SOAP-Based and RESTful Web Services, In Proceedings of

the 19th International Conference on Web Services (ICWS

2012), Pages 218-225 , Honolulu, USA, 2012.

2. H. Yahyaoui, H. Own, and Z. Malik. Modeling and Classification

of Service behaviors. Expert Systems With Applications, Volume

42, Issue 21, Pages 7610–7619, 2015.

3. J. Lin, E. Keogh, L. Wei, and S. Lonardi. Experiencing SAX: A

Novel Symbolic Representation of Time Series. Data Mining and

Knowledge Discovery, Volume 15, Issue 2, Pages 107-144,

2007.

Figure (3): Services’ Behaviors Clustering   

Figure (1): Architecture

Abstract: In this research, we study the behaviors of services. More precisely, services’ behaviors are modelled as symbolic time series, which are derived from a dataset of service performance based on Symbolic Aggregate

Approximation (SAX) [3]. The symbolic time series are then clustered based on a hierarchical agglomerative clustering method. We finally provide a thorough analysis of the clustering results.

Nowadays, there is a wide proliferation of services which

makes pressure on services’ providers to continuously improve the

performance of their services. A service behavior captures the

performance of the service during a certain time frame. Therefore,

there is a need to monitor the behaviors of services to better analyze

and control them. In this research, we propose a novel approach for

the analysis of services’ behaviors.

The architecture of the proposed approach is shown in (Figure 1).

The original dataset [1] goes through the following phases to get the

final result.

Phase 1:  Modeling of services’ behaviors using SAX method.

Real web services were recorded and then normalized - one

attribute (response size) is considered here – to be ready to

            use. The resulting data is represented as time series.       

            Time series are continuous m-dimensions datasets. SAX is

            a method to transform the time series into a symbolic

representations  which helps reduce dimensions and

achieve numerosity reduction. We used the symbolic

representation published in [2].

MLLMHHMH

Phase 2: Clustering services’ behaviors.

Services’ symbolic data were used to produce the hierarchal

agglomerative clustering using the Dynamic Time Wraping

(DTW) distance and supporting the “Complete” linkage. The    

            “Dendrogram” function was used to create the clustering    

             plot.

.

Phase 3: Analyzing the services’ behaviors.

The resulted clustered services were categorized to six

significant behaviors: stable, decreasing, upward shift,

downward shift, up-and-down and normal average

behaviors.     

Figure (2): SAX representation  

Figure  (4):  Synthetic Control Chart Of Services’ Behaviors 

Dataset 

SAX 

Services’ Behaviors 

Hierarchical 
agglomerative 

clustering 

Clusters 

    

The Web services’ behaviors can be analyzed in a better way

than the traditional analysis concepts. SAX method helps in reducing

the dimensionality and makes the time series easy to present and to

analyze.

DTW-based hierarchal agglomerative clustering approach

computes more precise distance calculations which provide a more

accurate clustering.

Based on this work, services’ behaviors can be predicted over

time and indeed can be improved.
Stable Behavior 

Shift Down Behavior 

Average Behavior 

Shift Up Behavior 

Decreasing Behavior 

Cyclic  Behavior 
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Arabic Speech Recognition
Fawaz S. Al-Anzi and Dia AbuZeina
Department of Computer Engineering

Introduction  
Automatic speech recognition (ASR) is the process of converting spoken language
(sound waves) into a machine-readable text. That is, having human speech interpreted
by a computer. Nowadays, the fast growth of powerful communication devices is
making man-machine interfaces even more useful and pervasive. However, speech
recognition is not an easy task and there is a long way for efficiently utilizing speech
recognition to fulfil people requirements. Despite the successive research attempts, the
high accurate transcription of human natural spoken words (speech-to-text) is still a
difficult task problem and still an active research problem.

Objectives
• Exploring the Arabic continuous speech technology to produce research and tutorial

for this Technogym.
• Preparing a large Arabic corpus to be a test bed for further research. This also

facilitates many other related research problems such as speech synthesis, Arabic
phoneme research , morphology and its role to enhance Arabic speech recognition,
etc.

• Having such corpus will provide trusted results since our project’s results will be
based on a large speech corpus which is not available so far. In addition, the results
will be investigated on two internationally known systems for speech recognition,
Sphinx and HTK .

Results
We are done regarding the following phases:
Phase 1: Literature review and problem formulation. A conference paper has been
written and submitted that highlights the progress made so far in Arabic speech
recognition domain and the future research directions. The review included the
continuous and isolated Arabic speech corpora, the Arabic phonemes set, the language
modes, the pronunciation dictionaries, the statistical methods using (CMU) Sphinx
speech recognition and the (HTK) toolkit.
Phase 2: More than 40 hours of continuous speech have been recorded. We are
currently moved to generate the transcription text file of the recorded audio.

Methods
The work has 5 phases:
Phase 1: Literature review and problem formulation.
Phase 2: A suitable environment is prepared to record audio from several TV channels.
This phase also include the transcription process of the recorded audio as well as
having the transcription diacritized.
Phase 3: Corpus information write-up. All information regarding the corpus has to be
documented such as the number of speakers, the total length of the recorded audio,
etc. The corpus information might be presented in a conference or a workshop.
Phase 4: Once the corpus is ready for classification experiments, two recognizers
(Sphinx and HTK) will be installed and investigated.
Phase 5: Results write-up. The results are expected to be reported and submitted to a
journal paper.

 

Conclusion
This project is still ongoing to perform the next phases. Hence, no experimental results
available so for. The review of Arabic speech recognition shows that the research is still
in the raw stage specially the continuous speech type. Most of the research are belong
to isolated-words speech recognition. However, there are some research activities
towards continuous speech recognition. The major obstacle is the corpora availability.
Hence, reinforcing Arabic speech recognition needs support to generate a professional
large Arabic continuous speech corpus. What have done so far indicates that compiling
large speech corpus is a costly task as most steps have to done manually.

References 
• Alghamdi, M., Elshafei, M. and Al-Muhtaseb, H. 2007. Arabic broadcast news
transcription system. Int J Speech Technol. 10, 4 (2007), 183-195.
• Hyassat, H. and Abu Zitar, R. 2006. Arabic speech recognition using SPHINX engine.
Int J Speech Technol. 9, 3-4 (2006), 133-150.
• Ali, M., Elshafei, M., Al-Ghamdi, M. and Al-Muhtaseb, H. 2009. Arabic Phonetic
Dictionaries for Speech Recognition. Journal of Information Technology Research. 2, 4
(2009), 67-80.
• Al-Qatab, Bassam AQ, and Raja N. Ainon. 2010. Arabic speech recognition using
hidden Markov model toolkit (HTK). Information Technology (ITSim), 2010 International
Symposium in. Vol. 2. IEEE, 2010.

Abstract
Large vocabulary speaker-independent continuous speech recognition systems have recently received significant attention. In the last decade, there has been great interest by developers to have this distinctive
property supplemented in new technologies such as search engines, voice maps, communications, etc. However, speech recognition poses some challenges such as varying acoustic conditions, dialects, and
articulation at word’s boundaries. This project demonstrates the ongoing research in the Arabic continuous speech recognition domain. Even though Arabic is a live language that is spreading widely throughout a large
area, the research devoted to this technology still in the row stage compared to other languages such as English. The literature shows that the statistical method using Carnegie Mellon University (CMU) Sphinx speech
recognition and the Cambridge University Hidden Markov Model Toolkit (HTK) are the preferable engines in this domain. However, there are some other methods such as artificial neural networks (ANNs) and support
vector machines (SVM). The literature survey in this domain shows that the insufficient of publicly available continuous speech corpora disserve the research in this domain; it also shows the need to compile large
Arabic corpora as a key factor to promote the related research. Therefore, this research aim at promoting the research in Arabic speech recognition by preparing a large speech corpus to be available for our research
community at Kuwait University as well as make it available for other researches. In fact, it is extremely expensive to have a continuous speech corpus as it takes long time for recording, transcription, diacritization, etc.
The required corpora should mainly consider broadcast news using modern standard Arabic (MSA), the major medium of communication for broadcasting news in the Arab world.
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Conclusion
• It has been noticed that the most important part in text

classification is the availability of a suitable corpus for the
intended research, either flat corpus or hierarchical one.

• We also have noticed that the accuracy of classification
methods based on the contents of the documents and the
closeness to the category topic.

• Features reduction techniques is very important in this
domain since the features set is very large.

• It is highly recommended to research using large corpora.

 

Multi-Levels Arabic Text Categorization 
Fawaz S. Al-Anzi and Dia AbuZeina
Department of Computer Engineering

Introduction 
Text categorization (TC) is an important research domain that
has been quite success in text mining and search engines.
The high volume of online textual information storage
enforces more attention for utilizing the existing rich
hierarchical structure (also called multi-level) in information
retrieval (IR) systems. In this project, we propose
investigating the performance of multi-level Arabic text
classification. The project includes preparing a hierarchical
corpus comprising of more than 15,000 news articles
organized in a 3-level hierarchy of more than 50 topics. The
idea behind hierarchical model comes from the goal to
reduce the computational complexity at each level and thus
making the learning algorithm efficient. In fact, it is no longer
justifiable to preserve text documents without a particular
arrangement even with a small data collection. According to
the literature, top-down approach produces consistent results
when compared to other hierarchical classification methods.

 

Results 
So far, the project contributions include:

• Single level Arabic text classification has bee performed
using 4,000 documents. The cosine similarity measure
scored 82.5% using a testing set that includes 400
documents. The next step is to expand the work for multi-
level classification.

• The well-known weighing sachem TF-IDF was
investigated and proposed a new modification using
standard deviation. The modification enhanced the
performance of Arabic text categorization by 6%.

• Dual use of latent semantic indexing (LSI) and cosine
similarity measure also investigated and found that it can
enhance the performance of Arabic text clustering by
about 15%.

fawaz.alanzi@ku.edu.kw ; abuzeina@ku.edu.kw 

Objectives
• Facilitating the research in the text categorization domain by
producing a survey of the literature and the potential future
research directions of Arabic text categorization.
• Introducing a reasonable multi-level Arabic text corpus
(about 15,000 documents) to be a baseline for the Arabic text
classification and other related research topics.
• Having such corpus will provide better results since it is
based on a relatively large corpus that adds more confidence
to the classification results.

 
 
 

Methods
The following are the steps to satisfy the project goal:

Step 1:The first step include preparing a multi-level corpus.
The proposed corpus includes root, the internal levels nodes,
and the leaf nodes.
Step 2:Preprocessing to remove the numbers, symbols, and
the stoplist words (common words).
Step 3:Generating the features vectors using vector space
model (VSM) and the weighting methods: TF.IDF and LSI.
Step 4:Applying the cosine similarity measure to find the
overall classification performance at each leave node.

References 
• Guerra-Gómez, J. A., Pack, M. L., Plaisant, C., & 

Shneiderman, B. (2015). Discovering temporal changes 
in hierarchical transportation data: Visual analytics & text 
reporting tools. Transportation Research Part C: 
Emerging Technologies, 51, 167-179.

• Sorower, Mohammad S. "A literature survey on 
algorithms for multi-label learning." Oregon State 
University, Corvallis (2010).

Acknowledgment 
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Abstract
Hierarchical text classification has been widely used in information retrieval (IR) systems. However, classifying Arabic text by utilizing the hierarchical
topic structure has no enough attention and still is a limited research topic. It has been noticed that missing an Arabic a multi-level corpus is one of the
obstacles in this domain. Therefore, we propose to overcome this difficulty (the missing of a multi-level corpus) by preparing a hierarchical corpus
comprising of more than 15,000 news articles organized in a 3-level hierarchy of more than 50 topics. For categorization, we propose to use the the top-
down strategy using cosine similarity as a local classifier on each level of the category tree. An experimentally comparison has been conducted to
measure the performance using two text features reduction methods, term frequency – inverse document frequency (TF-IDF) and latent semantic
indexing (LSI). The results shows that cosine similarity measure scores 82.5% for the first level of the hierarchical tree, the research is ongoing to expand
the test for the second and the third level. The research also proposed modification of weighing scheme TF.IDF and dual use of LSI with cosine
measure.
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* Some of the errors has been fixed manually in the figures, as some rules were not generated by the algorithm.

There are numerous applications that assist in studying and practicing Tajweed rules, which play a pivotal role in learning the Holy Quran. Nevertheless, these applications' development is impeded by the use of images

instead of text. To the best of our knowledge, there are no published work (academic or commercial) that automates the process of highlighting Tajweed rules using text. This engenders numerous issues in Tajweed applications'

development, such as increased application size, cost, and bandwidth usage. In this work, we propose a novel framework to find Tajweed rules using text instead of images. This framework aims to help developers to reduce the

time, cost, and effort required in developing their applications; reduce application's size using text instead of images; and allow implementing features that were very hard to achieve using images. We implemented this framework

using classic text search techniques and regular expressions, which showed more delicate and swift performance compared to the former. We achieved propitious results: size reduction by 98%; displaying more rules than what is

already available on images; flexibility in which a student can select and view single or multiple Tajweed rules; and allowing copying colored text, with the rules, and pasting it in word editors. This framework should enhance and

facilitate electronic Tajweed teachings development.

Introduction

Objectives

Results
1. Size reduction of more than 98% (from 205 to 4 MB). 

2. Faster loading speeds. 

3. Resilience, in which users can show single or multiple rules if desired. 

4. Provide flexible framework with easy to implement features, since working with text is much easier 

than with images. 

Conclusion
In this work, we implemented an efficient framework that finds the holy Quran

Tajweed rules. The framework includes an innovative algorithms to locate each of the

Tajweed rules. Additionally, the framework allows developers and students leverage

many features, which help them to facilitate their development and learning process. To

the best of our knowledge, this is the first proposed work that aims to find Tajweed rules

dynamically. Locating Tajweed rules dynamically has many promising outcomes such

as allowing interaction with text rather than using images of the Quran, implementing

features easily for developers which is much harder to achieve using images, and size

reduction. Additionally, the frameworks allows for teachers to copy the holy Quran text,

with specific or all rules, and paste it in text editors while preserving the colored

Tajweed rules; thus, provides efficient tool for teachers in this field. This framework

needs further testing and development. This framework should enhance and facilitate

Tajweed applications development, learning, and teaching.

• We propose a specialized and efficient algorithm to find the Holy Quran Tajweed rules. 

• We propose a framework that help the community to leverage our proposed abstraction level, 

which saves developers time, effort, and cost.

• The proposed framework reduces Tajweed software application's size by more than 98% (4mb 

instead of 205) by using Quran text instead of images.

• The proposed framework allow feature-rich applications, which will facilitate the student learning 

process.

Computer Engineering Department

Dr. Sa’ed Abed, Dr. Mohammad Al-Shayeji, Eng. Sari Sultan

Text Based Tajweed Rules Identification Framework

• Coloring Tajweed rules is widely used in many applications.

• Coloring uses image based captures of the Quran.

• Very large application’s size for current applications.

• Bad user experience, with limited applications' features.

• We propose novel framework to dynamically find Tajweed rules.

• The framework will include Tajweed recitation assistance, Quran verses audio delivery, and SDK

support.

• The proposed framework should help developers to have features-rich applications, with minimal

application's size.

• The proposed framework should enhance and facilitate Tajweed rules learning process.

Abstract

Methods

References

1. Colored Tajweed Mushaf, Dar Al Maarifah approved by Al-Azhar, Damascus, 1999.

2. Kind Fahad glorious Quran printing complex http://fonts.qurancomplex.gov.sa/?page_id=42 [last accessed 25, Jan, 

2016]
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Figure 1.B. Surah Al-Falaq with Tajweed rules obtained from the framework

Figure 1.B. Ayat al-Kursi with Tajweed rules obtained from the framework
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Integrating crowdsourced human contribution into adaptive e-learning  
Dr. Maha H. Faisal/ Aisha W. AlAmeeri 

Computer Engineering Department / Faculty of Computing Sciences & Engineering 

Introduction 
 
Personalizing the learning experience managed to enhance learners understanding in 
traditional learning situations [4].  In a technology-driven society, e-learning environments are 
widely adapted by many schools and universities improving the teaching quality and 
productivity, however, personalization in such environments is currently limited. Our goal is to 
create a framework that allows intelligent e-learning systems to deliver an effective 
personalized pedagogically sound learning experience [2][5]. 

Objectives 
 
The objective of this research is to propose an adaptive e-leaning systems framework to ease e-
learning course content preparation and lesson delivery.  Moreover, adaptive e-learning 
systems personalize the learning experience, motivate learners, and enhance course 
involvement and participation by meeting their needs and preferences. Crowdsourcing and 
recommender systems will be used to achieve a better-personalized and adaptive e-learning 
experience. The crowdsourcing will be incorporated in the learning content preparation and 
presentation while the recommender system will be used to gather formative feedback from 
the learners to support lesson adaptation [3]. 

 
 

Framework  
 
The proposed framework allows e-learning systems to deliver an effective personalized 
pedagogically sound learning experience.  Learning activities presented to each learner will be 
based on his/her characteristics and preferences [1]. The framework consists of seven main 
components: 
1. A learner model is a repository used to maintain information, including: the learner 

profile, learning preference, knowledge, competence, and learning style. 
2. A crowdsourcing tool then will be used to construct formative feedback for each peer that 

will not only indicate the weaknesses and strengths for every peer group in class material, 
but also help in preparing the next lesson. 

3. The course model includes course pre-requisites, objectives, concepts and course 
structures. All of the information will be statically maintained in the repository except for 
the course structure that will be dynamically set by the recommender system.  

4. The teacher model, an expert system optimized through crowdsourcing. The knowledge-
base of the expert system will encompass skills and experiences from different teachers in 
the same field. It will have a great role in the adaptation in which the lesson preparation 
depends on the teacher model that results in creating the best possible lesson for the 
learners.  

5. A recommender system used to prepare the lesson content, select learning strategy and 
assessment method to fit to individual learners needs. When either the learners or teacher 
requests a learning activity, the system will personalize and adapt the lesson preparation 
and delivery based on the learner profile and preferences, by recommending the content 
and learning strategy (what to include and how the content is organized). It will also 
recommend improvements on the existing lessons. 

6. The behavior tracker server that provides automated data collection by tracking the 
navigational paths of the learners, their progress, and their ratings of each learning object 
presented to them.  

7. The personalized view model is concerned with the interface design of the e-learning 
systems. The learner will use the view or the user interface to see, read, interact, navigate, 
and comprehend the e-learning content. This offers a customization options for the user 
interface, which will allow the learner to obtain a unique experience of the learning 
platform.  

Methodology 
 
• Identifying the requirements of adaptive e-learning in the context of crowdsourcing. 
 
Based on the results of the literature survey, requirements of including the crowd contribution 
in e-learning is identified including: the crowdsourcing adaptive e-learning architecture, 
learning task distribution method, user collaboration mechanism and contribution handling.  
 
• The identified requirements are analyzed in order to provide solutions that satisfy the 

needs of the learners and educator. 
 

A framework integrating crowdsourced human contribution into adaptive e-learning is 
proposed.  

Conclusion 
  
The proposed framework utilizes crowdsourcing and recommender systems to provide a 
personalized e-learning experience. The crowdsourcing was incorporated in the learning 
content preparation and presentation.  The framework also uses a recommender system to 
gather formative feedback from learners to support lesson adaptation. This framework 
motivates learners and enhances course involvement and participation.  For future work 
experiments will be conducted to evaluate the effectiveness of the proposed framework in 
terms of improved learners’ academic achievements and cognitive development processes. 

References 
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(2012, July). Personalized online education—a crowdsourcing challenge. In Workshops at the 
Twenty-Sixth AAAI Conference on Artificial Intelligence.  

3. Ramshirish, M., & Singh, P. (2006). e-Learning: tools and technology. Proceedings for the DRTC 
Conference on ICT for the Digital Learning Environment. January 11-13, Bangalore, India. 

4. Kanninen, E. (2008). Learning styles and e-learning. Master of Science Thesis, Tampere University Of 
Technology, 12, 2008.  

5. Xu, D., Huang, W. W., Wang, H., & Heales, J. (2014). Enhancing e-learning effectiveness using an 
intelligent agent-supported personalized virtual learning environment: An empirical investigation. 
Information & Management, 51(4), 430-440. 

 Abstract 
  
E-learning is an attractive learning opportunity that eliminates time and space restrictions imposed by traditional learning activities. Many learners had great 
benefit from the availability of learning material and the flexibility of the e-learning process. Still other issues in the e-learning process needs to be 
addressed.  Adaptive e-learning is the new trend towards more flexible and personalized learning material instead of a one-size-fits-all. It is a learner-
centered approach that provides learners with an individualized engaging and responsive learning environment.  Adaptive e-learning aims to improve e-
learning experience through the automatic adaptation of lesson content and presentation to fit users’ preferences and needs. This research proposes a 
framework for adapting learning content and lesson delivery through crowdsourcing and recommender systems to achieve a better personalized and 
adaptive e-learning experience.  
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Optimization Of Quantum Circuits for 2D
Nearest Neighbor Realization 

Mohammad AlFailakawi, Imtiaz Ahmad, Suha Hamdan
College of Computing Sciences and Engineering

Computer Engineering Department
Kuwait University

Abstract

Introduction

Results

Conclusions

Acknowledgments

Realization technologies of quantum circuits vary in the type of
constraints imposed during synthesis. Nearest Neighbor (NN)
architecture is required in certain technologies where only
physically adjacent qubits are allowed to interact. In this work, we
present a Harmony Search (HS) based algorithm to efficiently
realize quantum circuits on two dimension grids by utilizing input
line assignment in NN architecture. Experimental results show
that when compared to recent 2D NN optimization method, the
proposed algorithm was able to reduce number of swaps needed
by 28% on average and in the best case by 50%. The
implemented algorithm is very efficient and is able to find
optimized circuits with time of 4 seconds in the worst case.

*

• Quantum computing is one of the most important emerging
technologies

• Information in quantum circuits are represented using quantum
bits (qubits)

• When qubits are not adjacent, SWAP gates are inserted, thus
increasing cost of realized circuit

• Many researchers addressed nearest neighbor problem in 1D
• In this work, we address the problem for 2D grid realization

Proposed Algorithm

• Experiments conducted on number of benchmarks:
• Number of inputs 3 to 12
• Number of 2 qubit gates 7 to 132340

• Compared to LNN, proposed algorithm reduced number of 
swaps by 47% on average 

• Reduced number of swaps by 28% on average compared to [2]:
• Max = 51%, Min= 3%

• Compared to optimal solution formulated as pseudo Boolean 
Optimization [3], all solutions but one were found with negligible 
run time

• Formulated 2DNN circuit realization as task-processor 
assignment problem

• Devised HS based heuristic to find efficient input 
assignments for 2DNN architecture

• Experimental results demonstrated advantages of the 
proposed algorithm: 

• Execution time 
• Quality of the solutions

[1] Z. W. Geem, Music-Inspired Harmony Search Algorithm: Theory and Applications, Springer,
2009.
[2] A. Shafaei, M. Saeedi, M. Pedram, Qubit placement to minimize communication overhead in
2d quantum architectures, in: 19th Asia and South Pacific Design Automation Conference (ASP-
DAC), 2014, pp. 495–500.
[3] A. Lye, R. Wille, R. Drechsler, Determining the minimal number of swap gates for multi-
dimensional nearest neighbor quantum circuits, in: 20th Asia and South Pacific Design Automation
Conference (ASP-DAC), 2015.
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Abstract
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Moving objects have different
features from static objects
which may lead to a variety
of queries. The aim of this
poster is to provide a
complete picture of the
capabilities of moving object
queries and propose a
taxonomy of moving object
queries.

Introduction

Moving Object Queries Taxonomy

Moving Object Data 
Structures 

and Targeted Queries

Many works have been proposed to
accommodate the intensive updating
which is the main issue when indexing
moving objects databases and focusing
on minimizing the cost for each update.
Index structures also aim to obtain a
logarithmic search complexity.
Many data structures have focused on the
location perspective which includes the
common queries in the spatial databases.
Some concentrate on temporal moving
objects use the time-stamp. A limited
ones concentrate on the motion
perspective in the construction of the
moving objects’ data. The majority of the
current data structures focus on moving
points with a lack of attention to moving
lines and moving regions.

Conclusion

In this poster, we propose a taxonomy for 
moving object queries to address the 
variety of queries that can be raised 
about moving objects of interest. 
This research focuses on geo-referenced 
moving objects, which consume 
geographical space and the 
environments of the moving objects. The 
queries taxonomy mainly uses five 
perspectives to retrieve moving objects 
which include: The Location perspective, 
the Motion perspective, the Object 
perspective, the temporal perspective 
and a Patterns perspective. Each 
perspective has been defined in a 
concise and expressive way according to 
a number of characteristics. 

Future Research
In future research, we intend to
extend our taxonomy model to include
the query processing of queries about
the object queries. A data structure
needs to be built in order to support
some of the new moving object
queries, especially after finding a lack
of support for these queries in the
current moving object data structures.

• Ralf Hartmut Güting, Michael H. Böhlen, Martin Erwig, Christian S. Jensen, Nikos A. Lorentzos, Markus Schneider, Michalis Vazirgiannis, A foundation for 
representing and querying moving objects, ACM Trans. Database Syst. 25 (1) (2000) 1–42. 

• Maytham Safar, Dariush Ebrahimi, David Taniar, Voronoi-based reverse nearest neighbor query processing on spatial networks, Multimedia Syst. 15 (5) (2009) 295–
308. 

• Sultan Alamri, David Taniar, Maytham Safar, Indexing moving objects in indoor cellular space, in: 2012 15th International Conference on, Network-Based Information 
Systems, NBiS, September 2012, pp. 38–44. 

• Hyung-Ju Cho, Se Jin Kwon, Tae-Sun Chung, A safe exit algorithm for continuous nearest neighbor monitoring in road networks, Mobile Inf. Syst.9 (1) (2013) 37–53. 
• Sultan Alamri, David Taniar, Maytham Safar, Indexing of spatiotemporal objects in indoor environments, in: 2013 IEEE 27th International Conference on Advanced 

Information Networking and Applications, AINA, vol. 0, IEEE Computer Society, Los Alamitos, CA, USA, 2013, pp. 453–460. 

•Location perspective
The location perspective considers the location as the key element in the
moving object queries. It includes many query types; Spatial,
Navigational, Topological, N-body constraint, and Aggregate queries.

•Motion perspective
Motion can be observed by linking a reference to a moving object and
measuring its location change relative to another reference frame. It can
be classified as: Velocity, Direction, Distance, and Displacement queries.

•Object perspective
The object perspective considers the object characteristics as the key
element in the query. It can be classified as follows: Object-type, and
Object-form queries.

Moving objects require a higher update frequency and tracking them is
essential for big data applications. Therefore, the indexing of moving
objects plays a critical role in query processing.
The storage and manipulation of moving objects will be based on spatial
information representing static geographical objects alongside temporal
information. The main goal is to disclose the variety of possible queries
about moving objects in spatio-temporal databases.
In this poster, we present taxonomy for moving object queries. The
queries about moving objects can be performed in different
environments which include the Euclidean space, spatial road network
and cellular space.

•Temporal perspective
The temporal perspective includes queries about the moving
objects which concern to the temporal (time) aspects and
characteristics of the moving objects. It classified as follows:
Trajectory, Timestamps, Inside temporal, Disjoint temporal,
Meet temporal, Equal temporal, Contain temporal, Overlap
temporal, and Period temporal queries.

•Patterns perspective
The query in patterns perspective depends entirely on the
objects’ predefined movement patterns. They are classified
as: Spatial, Spatio-temporal, and the temporal patterns.
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Influencing Electronic crimes 
Factors in Kuwait Society 

 
Mariam M. Alansari, Zainab M. Aljazzaf, Muhammad 

Sarfraz 

The internet is used for different purposes depending upon the     
requirements like communication, research, education, financial 

transactions, trading, and real time updates. The internet has also become an envi-
ronment where the most lucrative crime is conducted. This research focuses on elec-
tronic crimes broadly known as e-crimes, refers to criminal activity that involves the 
internet, a computer or other electronic devices.  
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Introduction 

Methods 

Objective 

Conclusion  

Department of Information Sciences  
College of Computing Sciences and  

Engineering 

Mariam M. Alansari.  mrs.alansari@hotmail.com. T 24987673 

  To determine e-crimes factors and examine the influence of the     
e-crimes factors that make e-crimes spreading in Kuwait society.  

Conceptual Model 

E-crimes any crimes that 
involve networks and com-
puters. This research work 

mainly focused in identifying 
the most common e-crime 

factors in Kuwait. This   
research focused on      
indentifying the most        

e-crime factors in Kuwait.              
In addition, it shows          
e-crime awareness of     

Kuwaiti people, and the  
relation between social  
media and  e-crimes.  

The results showed that 
there is a statistically   
significant relationship      

between factors of e-crime, 
it is recommended a series 

of proposals,  the most  
important is to enact laws 

that deter the society from 
committing e-crimes 

and raise awareness among 
citizens.   

        A model was build and 593 people from      
Kuwait Society were surveyed. The collected data 
were analyzed using multivariate statistical     
methods.  

Abstract 

    This study illustrated that there has been an impact of technology and demography with 
the four factors of e-crimes, which are identified by the study. Besides that, it illustrated 
that Kuwait government has delayed to enact a special law of  e-crimes as compared to 
many other countries. In light of the result, it is recommended a series 
of proposals, the most important is to enact laws that deter the society from committing  
e-crimes, and raise awareness among citizens. Future research can test each factor of    
e-crimes in term of how serious its effects on human mentally and emotionally. This will 
increase and improve the research on the risk of e-crimes.  

Results 
    The results showed that there is a  statistically 
significant relationship between the two factors 
of e-crime which are: technology and demography 
with four factors are : political, cultural, financial, 
and sexual that has considerable influence 
on Kuwait society towards e- crimes.  
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FACTORS INFLUENCING E-PARTICIPATION 
IN KUWAIT E-GOVERMENT 

Methodology 
 Identify e-Participation factors 
 Build e-Participation model 
 Develop a questionnaire 
 Conduct data analysis 

Conceptual Model 

Abstract 
E-Participation concentrates on the citizens and how to en-
gage, encourage and make them involved. This research 
seeks to find out the critical factors affecting e-participation in 
Kuwait. To attain the purpose of the research study, a con-
ceptual model has been developed based on TAM, and a 
questionnaire is designed and used to test the conceptual 
framework.  

Introduction 
The increasing interest in e-Government led to the increasing 
in public expenditure on Information and Communication 
Technologies (ICTs). E-Participation is facilitated by ICTs and 
known as the opportunity for citizens to interact with govern-
ment. 

Objectives 
 Deliver the best understanding of e-Government and e-

Participation 

 Find out the critical factors influencing e-Participation in 
Kuwait’s e-Government 

 Seeks to attract citizens to participate in e-Government  

Results 
The  results indicate that Kuwait has a low level of e-
Participation index. Technical factors, social influence, politi-
cal factors, perceived usefulness, and perceived ease-of-use 
influence e-Participation in Kuwait. 

Conclusion 
Most governments provide online information and services to 
their citizens and residents which is very common in the 
world. To improve e-Participation, the government has to 
work hard in marketing and advertising, and provide call cen-
ters and WIFI. 

Sharifa Al-Ali, Zainab Aljazzaf, Muhammad Sarfraz  
Department of Information Science/ Computing Sciences and Engineering 
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A Framework for Data Aggregation in WSN Using 
IoT Mobile Elements

Eman S. AlRoumi, Hanady M. Abdulsalam, Bader A. Ali
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Introduction
Wireless Sensor Networks (WSN) consists of large number of sensing 
devices (sensors) 
Sensors in WSN

• Distributed among geographical areas
- environmental monitoring 
- flood detection

• Attached to specific objects 
- patients in health-care apps.
- cars in traffic control apps.

WSN : Raising issues?
Sensors:

‒ limited life time
‒ short communication range
 Need for aggregation to save energy

Cluster Based Aggregation
• Group sensors into clusters
• Elect Cluster Head (CH)
• Other sensors send data to CHs
• CHs send data to base stations 
i.e: Two layers sensor networks 

 Save energy
 increase Network Lifetime

Internet of Things (IoT)
• Connect the different objects (smart-phones, sensors, and people) 

to the Internet allowing accessibility to the data.
• WSN data becomes accessible through the IoT providing sensing 

services to the users.
• Connectivity of the framework:

‒ Static sensors, moving elements, and the base 
station communicate over low power Wi-Fi radio.

‒ Base station is the gateway to the Internet
‒ The base station pushes the data to the web-servers 

or the cloud 

Wireless Sensor networks (WSN) form an active research area mainly due to the potential of their applications such as agriculture, health, environmental monitoring, habitat monitoring, battlefield surveillance, wild fire detection and office 
automation. Due to limited life time of sensors and short communication range, data aggregation is needed. We consider the data aggregation in WSN using IoT Mobile Elements. We aim to develop an effective aggregation technique such 
that it is able to extend the network lifetime, while effectively gathering data.

Objectives
• To increase the life time of WSNs
• To effectively use up-to-date  technologies, i.e IoT

Methods
• Divide the objects in a WSN network into two classes;

‒ static sensors 
‒ Moving Elements  (ME) : sensors attached to moving 

objects that pass by the WSN based on the defined 
application (i.e: cars, mobile phones, people, etc …)

• The role of each class is as following:
‒ Static sensors work as any sensing elements in a 

traditional WSN. They sense the required data 
continuously.

‒ Moving elements ME: act as cluster heads (CHs). 
They enter the network at any time and collect the 
data from sensors in their range, then send the 
collected data to the base station at the end of the 
round. 

 
 
 
 
 

Base Station

{eman.alroomi, hanady.abdulsalam, bader.ali}@ku.edu.kw

Framework

Flow Chart

Results
Tests are applied on both uniform and non uniform sensor 
distribution networks
1. Uniform Network Results
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5001 - 5020

  

50

40
19 16 7 14 13

30
10 3 9 8 6

20
5 4 2 3 0

10
11 7 3 5 3

0
13 16 11 10 5

10 20 30 40 50

 g    

0 0

1-5 1

6-10 2

11-15 3

16-20 4

2. Uniform Network Results

Network Coverage active rounds count
5001 - 5020

  

Conclusion
We developed a new framework that integrates WSN and IoT to
aggregate data effectively. Our aim was to increase life time of 
WSN. Simulation results showed that proposed solution extends the 
network life time and can work on both uniform and non uniform 
WSNs. Results also showed that the proposed solution is able to 
cover the whole network within small period of time.
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Abstract
We study macro-and micro-scale waterflooding 
performances of unique crudes from Qatar and USA, 
which can naturally form w/o emulsions in the reservoir 
when mixed with water and different brines—including 
the reservoir brine. The waterflooding performance of 
these crudes challenges the classical behavior of EoR by 
waterflooding. Waterflooding tests are conducted in 
Berea cores and in microfluidic chips with and without 
initial water saturation. We observe intense pressure 
fluctuations in waterflooding, higher injection pressure at 
lower injection rates, lower ultimate oil recovery and 
higher recovery at breakthrough with the initial water 
saturation, which are all surprising. The experimental 
results are explained by deep bed filtration theory. 

1. Introduction
                 Emulsion flow in porous media found attention in oil 

industry after McAfille used o/w emulsions to improve the 
mobility ratio between displacing and displaced fluids in 
waterflooding [1]. Emulsification has been an import oil 
recovery mechanism to reduce residual oil saturation by 
adding surfactant, alkaline, or surfactant-alkaline 
additives to the injected brine [2]. Moreover, the use of 
surfactant with polymer additives is currently a hot topic in 
heavy oil recovery to improve the mobility, and the oil 
recovery through o/w emulsification [3].

Here, we report a complex waterflooding behavior for 
unique crudes which can naturally form w/o emulsions 
without the addition of any chemicals [4]. Our results can 
not be described from continuum fluid view; we use deep 
bed filtration theory [5] to describe the surprising 
experimental results of dynamic and unstable emulsion 
flow in porous media in the process of wateflooding.

3. Methodology
Cores:
Berea type 
Dimensions: Length=6” and OD=1.5”
Porosity = 20 – 23 %PV
Permeability = 200 – 350 mD

Fluids: 
Two crudes from Qatar reservoirs
nC7 as reference oil
Synthesized reservoir brine
Cleaning solvents (toluene, dichloromethane, methanol)

Aging:
The cores are aged with crude oil for 30 days, and 20
days for tests without and with the initial water saturation, 
respectively. 

Waterflooding (WF):
The tests are conducted in cores and microfluidic chipsat
room temperature and atmospheric outlet pressure; the 
injection pressure, and the cumulative oil and water 
production are measured over time. The tests are 
conducted at 1 and 5 PV/d with and without the initial 
water saturation for two different crudes QO-2 (19 cP)
and QO-9 (92 cP).

Emulsion type and stability:
We conduct emulsion analysis in test tubes to study the 
stability of emulsions over time. Their stability are 
analyzed for about 2 years. The emulsion type is studied 
by 3D microscopic imaging with light exposure. 

Rheology:
We study bulk and interfacial rheology of crudes by ring 
method.

4.1. Results/discussions: Emulsion analysis

Figure1: 3D microscopic image of w/o. An interfacial film separates 
water inner droplet from outer water droplets attached.

4.2. Results/discussions: Waterflooding 

Figure5: Oil recovery performance with and without initial water; with 
initial water, emulsions initially block the pore which cause re-routing for 
water phase and therefore higher breakthrough recovery, while ultimate 
recovery is lower because of permanent pore blockage. 

4.3. Results/discussions: Flow visualization

Figure6: Presence of micro and macro emulsions

Figure3: Effect of flowrate on injection pressure for crude QO-9; 
significant pressure drop and pressure fluctuation are due to emulsions. 
At higher flow rate, the interfacial elasticity, emulsion entrainment, and 
lower interception causes lower injection pressure.  

2. Objectives
                 To investigate the effect of injection rate, initial water 

saturation and crude oil, on injection pressure and oil 
and water production performance of waterflooding 
process. 

We are also interested in the mechanisms of complex 
emulsion flow in porous media, by conducting 
waterflooding tests in microfluidic chips.

Figure4: Effect of oil viscosity on injection pressure at 5 PV/d.

5. Conclusions

Run Crude Qinj
(PV/d)

Swi
(PV)

RFBKT
(HC PV)

RFSor
(HC PV)

Sor
(PV)

1 QO-2 5 0 0.235 0.602 0.398

2 QO-2 5 0.269 0.357 0.422 0.424

3 QO-2 1 0 0.257 0.586 0.414

4 QO-9 5 0 0.150 0.554 0.446

5 QO-9 5 0.182 0.267 0.381 0.507

6 QO-9 1 0 0.158 0.582 0.418

7 nC7 5 0 0.492 0.493 0.507

Table1: Summary of waterflooding production characteristics.

Figure7: Pore blockage by (a) interception (b) straining

(a) (b)

Figure8: Pore blockage mechanisms: interception and straining; at 
higher injection rate, captured w/o droplets can be mobilized.

For those unique crudes which naturally form in-situ w/o 
emulsions, the following conclusions are made in 
waterflooding; They are explained because of interfacial 
elasticity, pore blockage, and re-entrainment by emulsion 
droplets (which was facilitated at higher injection rates):
• Stable w/o emulsions when oil is mixed with water/brine.
• Significant pressure drop and pressure fluctuation.
• Higher injection pressure drop at lower injection rate.
• Initial pressure spike for flow initiation.
• Lower ultimate recovery with initial water in cores.
• Higher breakthrough recovery with initial water in cores.
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Figure9: Accumulation of w/o emulsions at water-oil interface which 
contribute to interface elasticity
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Abstract 
Consumption of fossil fuels along with accelerated deforestation is 
leading to a significant increase in concentration of greenhouse 
gases (e.g., CO2) in the atmosphere. Carbon storage is considered a 
promising alternative to lower the amount of CO2 emissions. 
CO2 has proven potential for EOR operation in petroleum reservoirs 
and storage in saline aquifers.  However, CO2 can flow upward due 
to buoyancy effects and leak through thief zones during geological 
sequestration. To tackle this matter, the Ex-Situ Dissolution (ESD) 
concept is introduced aiming at full dissolution of CO2 at surface 
facilities, before it is injected into the underground formations. A 
mathematical model was developed to formulate the size of the 
CO2 droplets in terms of process parameters for the ESD technique. 
The proposed model explicitly accounts for mass transfer and 
pressure changes along the pipeline length employed in ESD.  The 
introduced model is able to determine the size variation of 
CO2 droplets and the length of pipeline required for complete 
dissolution of droplets before injecting CO2 into the porous media 
(e.g., saline aquifers and depleted reservoirs). 
 

1. Introduction                   

In the past few decades, Carbon Capture and Storage (CCS) has 
been an attractive and a viable option to lower the CO2 
concentration emitted into the atmosphere [1−4]. CCS in deep 
aquifers (e.g., saline aquifers) is considered as one of the promising 
techniques to mitigate this issue and to lessen the growing effects of 
the global warming [1-4]. 
Technologies currently available for the CO2 storage in saline 
aquifers face some technical challenges and issues [3-5]. Current 
practice for CCS technology, it is assumed that CO2 is injected as a 
free single phase into the target formation. driven by density 
contrasts, CO2 flows upward by buoyancy forces, collecting at the 
top of the formation, and it can leak through fractures or through 
abandoned wells to the surface [3-6]. 
The Ex-Situ Dissolution (ESD) approach can be considered as a 
potential promising storage strategy with a fairly low degree of 
uncertainties [6,7]. Burton and Bryant (2009) addressed some 
technical and economical features of this technique [4]; however, 
important aspects such as droplet hydrodynamics, time or volume 
required for full dissolution, pressure build-up, and extensive 
economic evaluation are missing from this study.  
The ESD includes mixing of CO2 into brine along the pipeline and 
then injecting the mixture into the target formation. Since the 
CO2−brine system is hydrodynamically unstable, the liquid CO2 
injected in the pipeline, with brine being the continuous phase, will 
break up into droplets in the brine phase. Understanding the 
behavior of a dispersed system is useful for the design and scaling 
up purposes. This is due to the fact that the interfacial area of 
droplets, physical properties of the ambient phase, and the flow 
regime affect the transport phenomena. 

3.1 Methodology: ESD Technology  

For vertical pipe: 
 

4. Results/discussions 

Figure 6: Contribution of mass transfer and pressure in droplet 
shrinkage 

Figure 3: Effect of pipe orientation on droplet dissolution  

2. Objectives 

                  

• To present formulation of mass transfer and pressure drop for 
liquid CO2 droplets in ESD operation.  
• To introduce a comprehensive analytical and numerical modeling 
of CO2 droplets breakup/coalescence during the ESD. 
• To evaluate technical and economic feasibility of ESD process for 
CO2 sequestration through a systematic way 

Figure 4: Ratio of droplet diameter versus time for different hold-up 

5. Conclusions 

Figure 5: Droplets population versus droplet diameter 
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7. References 

This study introduces a new engineering methodology for 
acceleration of CO2 dissolution that could be beneficial in providing 
greater CO2 storage security as well as capable of being used along 
with deep disposal of saline water such as co-produced water from 
oil and gas wells. The main conclusions can be drawn as follows: 
• Numerical and analytical models were developed to predict the 

droplet size along a pipeline when a bubbly flow regime is 
established for a turbulent dispersed system. 

• The pipeline orientation, brine flow rate, and CO2 hold-up are 
dominant parameters governing dissolution rate.  

• The variation of the droplet size results from two features: mass 
transfer from the CO2 droplets and pressure change. 

• Full dissolution of CO2 in brine before sequestration is feasible 
using the ESD. 

• The wellbore tubing could eliminate the need of having  a long 
horizontal mixing pipe in the ESD. 

• Drilling and completion of 2 wells cost US$ 10-15 million 
• Pumps and associated controls cost US$  100K 
• Operating cost for pumping 1Mt/year costs US$ 100 K/year 
• Capital cost for a full Carbon Capture and Storage (CCS) plant is 

US$ 450 million for each 1 Mt/year 
• The capital cost for Ex-situ dissolution is ∼2.5% of the capital cost 

of the full project . 

4.2 Results/Discussions: Cost estimation 

The ESD (Figure 1) involves sparging of the captured CO2 into 
brine, dissolving the CO2 droplets, and then injecting the CO2 
saturated brine into the underground formations (e.g., saline 
aquifers).  

Figure 1: Schematic of ESD for CO2 storage 

3.2  Methodology: Modeling 
The population balance equation for CO2 droplets is given as 
follows:  Eq.(1) 

The boundary and initial conditions to solve Eq. (1) are : 
For t = 0 and r < R ;    N = N0 
For t > 0 and r = R ;    N(R, t) = 0 
For               ;     
 

The analytical solution of Equation (1) is obtained as below 

Eq.(2) 
Droplet size as a function of time is obtained: 

Eq.(3) 
For horizontal pipe: 
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Figure 2 shows droplet diameter change at brine flow rates.  Rates 
of reduction in diameter are different as greater brine flow rate 
causes more turbulence, thus a higher mass transfer rate. 
The horizontal mixing pipe in the EDS can be replaced by wellbore 
tubing.  Increase in hydrostatic pressure in the vertical well leads 
to acceleration in the droplet shrinkage and consequently the 
dissolution rate (Figure 3). 
Figure 4 depicts variations of droplet size as a function of bubble 
hold-up. Based on the expression, ϕo·ρb·Vcell, the droplet volume 
fraction causes an increase in the concentration of CO2 dissolved 
in the ambient brine phase, reducing the concentration difference 
on the droplet boundary and reducing the rate of mass transfer. 
There is no significant droplet size change observed within the 
CO2-brine bubbly flow regime.  Figure 5 shows the droplet size 
distribution for the liquid CO2 in brine phase. 
 

Figure 2: Effect of brine flow rate on dissolution behaviour 

. 
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The concentration of CO2 in brine is almost 5% in the real cases 
undergoing the ESD; thus, the possibility of coalescence occurrence 
is low. 
Further research is necessary in order to address the different 
aspects of the ESD before its field implementation for large scale 
geological sequestration of CO2. Research projects are underway to 
address the interaction between CO2 droplets and also assess 
economic feasibility of the ESD with more details. 

To quantify the effects of pressure difference and mass transfer on 
the droplet shrinkage, Figure 6 is plotted. It is obvious from the 
figure that the effect of pressure on droplet shrinkage increases as 
the CO2 droplets move forward and approach to the end point of 
the pipeline. Although the effect of pressure change is small 
compared to that of mass transfer on the droplet shrinkage, this 
factor affects the droplet volume considerably when the pipeline is 
long enough or the saline aquifer is deep (e.g., height or length 
>1000 m). In addition, Figure 6 shows that no significant change in 
the droplet size is observed and the mass transfer driving force 
tends to diminish when the droplet volume becomes very small. 
This condition corresponds to a fairly long time duration that the 
CO2 droplets are in touch with the brine phase. In this case, the 
effects of both parameters remain almost constant as the mixture 
goes down along the pipeline or well length. 
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ION CONCENTRATION POLARIZATION PROCESSES AS NEXT GENERATION 
DESALINATION TECHNOLOGIES FOR KUWAIT

Jenifer Fernandes1, Bader Al-Anzi1, Haitham M.S. Lababidi2, Siwon Choi3
               

1Environment Technology Management, College of Life Sciences, 2Chemical Engineering Department, College of Engineering & Petroleum, Kuwait University, 
3Department of Electrical Engineering and Computer Science, Massachusetts Institute of Technology, USA

Abstract 
High Saline Desalination (> TDS 35,000ppm) is not efficient or economical with current existing technology (MSF), neither is it environmentally sound. The environmental impacts of discharge from desalination plants is costing the marine
ecosystem of the Arabian Gulf very dearly. A recent and currently-used innovation in desalination, the reverse osmosis (RO), is not practical for brine desalination. Here we propose the technical feasibility of improvising the efficiency of ICP (Ion
Concentration Polarization), an electrical desalination technology specially designed by our group, for the high saline water treatment, in a multi-stage operation designed for better energy efficiency. The incorporation of spacer like structures for
achieving energy efficiency and (membrane) area efficiency, is being investigated to lower the true cost of brine treatment. Apart from high saline brine desalination, ICP electrical desalination has the added advantage of removing both salts and
diverse suspended solids simultaneously and is less susceptible to membrane fouling / scaling, a significant challenge in any membrane process.

Introduction
Treatment of high saline water has received very less attention worldwide. The oil
and gas sector would require brine desalination techniques to reduce the use of
fresh water for hydraulic fracturing, and also minimize wastewater disposal
(Rassenfoss et al., 2011).  In addition, discharge from seawater desalination plants
from gulf coast countries are increasing salinity levels of the gulf, thereby posing
long term environmental risks. This elevated salinity level and the amount of
chemicals used to reduce biofouling could harm the marine environment of the
relatively enclosed Arabian gulf sea. (Lattemann et al., 2008). Recent technology
Reverse Osmosis is not energetically favorable in high saline brine conditions, and
Mechanical Vapor Recompression (MVR), a technology used in produced water
desalination, is not economical either. (Slutz et al., 2012).
In this research we employ the principle of electrodialysis, the electrically-driven
membrane desalination technology, to remove anion through anion exchange
membrane (AEM) and cation through cation exchange membrane (CEM), and thus
remove sodium and chloride ions from seawater. However, high saline desalination
using electrodialysis is still under investigation. A closer look into the principle
revealed better results if unipolar membrane system is employed.
Ion Concentration Polarization (ICP) is a smart tweak over conventional
Electrodialysis, that employs the use of unipolar membrane system, creating zones
of desalted (clean) and concentrated (brine) zones within the membrane channel.
The two flows can then be separated by introducing a fluidic split in the channel.
The ion concentration polarization (ICP) utilizing CEMs can enhance salt removal
ratio up to 20% compared to electrodialysis under constant current applied, along
with other advantages compared with related electrodialysis technique. (Kim et al.,
in review).

Researchers Contact details: Prof. Haitham M.S. Lababidi, Professor, Chemical Engineering Department, College of 
Engineering & Petroleum, Kuwait University, +965 99828640, haitham.lababidi@ku.edu.kw  

Objectives
In this work, we try to improve mass transport between the membranes by using
spacer like structures.
 Difference structure types are being investigated for their role in mass

transport, their current density, EPIR and salt removal capacities.

 In addition, distance between spacer and membrane is varied to know the
effect.

Method- Simulation
Simulation results were obtained by solving the governing equations (Navier Stokes, Poisson-Nernst-Planck)
numerically.
(Numerical simulation as described in V.S.Pham et al, PRE,2012)                                                     

   

Conclusion

    Results 
 

Mass transport modulation is well explained by the help of simulation studies.

 Structures enhances turbulence in flow, and enhances mass transport.

 Distance from the membrane plays a key role in increasing current. Posts at 
half way from the membrane show high current density values. 

 

Herringbone structures:

AEM

CEM
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Circular structures:

Circular with different  diameter 
structures:

AEM

CEM

 

Different ED spacer configurations as observed 
in literature. Shaposhnik et al, 2001

Distance between spacer 
and membrane study

As expected, structures improve the chemistry of ion
exchange within the electrodialysis unit. As structures
obstruct the flow path of the water, it creates necessary
turbulence to restrict the formation of concentration
polarization layers, and hence contributes to minimizing
electrical resistance, and increasing the current flow.

The mass transport properties exhibit a dramatic twist
when the distance between spacer and the CEM is
incremented. Structures close to the CEM develop thicker
ion depletion layers, that results in an increase in the local
resistance. Slow flow near the CEM also results in a thicker
concentration boundary layer.

Various other interesting combination of shape structures
are shown to give interesting results. Herringbone structure
is one such interesting structure worth experimenting on.
(Shrivastava A et al, 2008)

Herringbone spacer configurations as 
observed in literature. Shrivastava A., 2008
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Stability and Dynamics of MSF – gPROMS Simulation
Hala Al-Fulaij1, Hisham Ettouney1
1 Department of Chemical Engineering, College of Engineering and Petroleum, Kuwait University, P.O. Box 5969, Safat 13060, Kuwait

Abstract
This study focuses on modeling the steady state and dynamic behavior of the multistage flash desalination process (MSF) using gPROMS. This modeling tool allows for simultaneous coding of
the system dynamics and steady state performance. In addition, it allows the use of the most efficient solvers for a set of non-linear differential and algebraic equations describing the MSF
process. The system model and analysis are based on actual plants data with different operating conditions. System’s dynamic behavior is simulated by a step change in the input values of the
main operating parameters, such as the feed flow rate and the top brine temperature. Finally, the analysis of model predictions for both steady-state operation and system dynamics have been
compared to actual plant data, showing a good agreement between predicted and measured trends.

Introduction
In Kuwait and the GCC countries the MSF process
accounts for 70% of all desalination processes. Although,
the MSF process as well as the MED process consumes
a larger amount of energy than the RO process, about 18
kWh/m3 for MSF, 15 kWh/m3 for MED, and 5 kWh/m3 for
RO, but, the reliable performance of the thermal
desalination processes MSF and MED made both
processes highly competitive against the RO process [1].
Field reports show that the MSF plant life approaches 40
years. Several old units installed in 1970's and 1980's
remain in operation and have been rehabilitated to
continue operational for the next 10-20 years. At present
the large MSF units with production capacity that ranges
between 50,000-75,000 m3/d are being installed in
several countries, including Kuwait, Saudi Arabia, and
United Arab Emirates. The large increase in unit capacity
contributes further to reduction in the unit product cost.

Objective
The aim of this work is to model MSF plant using
gPROMS which allows for simultaneous coding of the
system dynamics and steady state performance.
gPROMS provides the most efficient solvers for a set of
non-linear differential and algebraic equations describing
the MSF process. The system model and analysis are
based on real plant data. System’s dynamic behavior is
simulated by a step change in the input values of the
main operating parameters, such as the feed flow rate
and the top brine temperature.

MSF Stage elements and 
Model Variables[4]

Multistage Flash Desalination 
with Brine Circulation

Results
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Mathematical model 
assumptions

The main assumption used in the present MSF dynamic
model is related to the lumped parameter formulation for
each phase within the stage, such as the flashing brine,
the flashed-off vapor and the released non-condensable
gases. In addition, it is assumed that heat losses to the
surroundings are negligible. This is because estimates for
the heat losses account for 2–5% of the total energy of the
system [2,3]. Other assumptions include neglecting
demister losses, accumulation in distillate tray, negligible
content of non-condensable gases in distillate, and direct
venting of non-condensable gases from each stage to the
ejector. The dynamic model was constructed in a
hierarchical structure. The lower level model includes the
algebraic and differential equations which describe the
mass and energy balance for individual phases in each
flashing stage [4]. The higher level model includes the
equations which related the flashing stages to each other
to form the process model.

Dynamics of the
brine level for step
increment in the
steam temperature

Dynamics of the
Gain Output Ratio
(GOR) for step
increment in the
steam temperature

Dynamics of the total
production rate for step
increment in the steam
Temperature.

Dynamics of the brine
level for step increment
in the recycle brine
flow rate.

Dynamics of the Gain
Output Ratio (GOR)
for step increment in
the recycle brine flow
rate

Dynamics of the total
production rate for
step increment in the
recycle brine flow
rateCondensate

Feed Brine
mbr, Xbn, Tbo

Heating
Steam

Brine
Pool

Demister

Condenser
Tubes

Brine Recycle
mbr, Xbn, Tbn

Brine
Blow-down

Distillate
Product

Intake
Seawater

Cooling Seawater
mcw, Xsw, Tbn

Distillate
Trays

Motive
Steam

Vacuum Steam Ejector

Outlet Cooling Seawater

Non-Condensable Gases

Cooling
Seawater

Condensate
Condenser

Chemicals

Aerated
Gases

Deaerator

Aeration
Steam

Feed
Seawater
mf, Xsw, Tbn

Brine entering
Brine Heater
mbr, Xbn, Tf1

Conclusion
1. Simulating the system dynamic response to various

disturbances show that:
2. the change in the cooling water flow rate by ±15%

almost has no effect on the plant performance.
3. The increase in the steam temperature cannot be

more than 2% and the decrease cannot be more than
3% to avoid run away condition.

4. Changing in the recycle flow rate has a strong effect
on the plant performance. It can be increased by 15%
but cannot decrease by more than 7% because of run
away conditions.

MSF Process Variables 
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CFD Modelling of  the Demister in the MSF Desalination 
plant by Eulerian-Eulerian and Euleian-Lagrangian methods 
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Abstract
Demisters are used to remove entrained brine droplets from flashed off
vapor within the flashing stages of the multi stage flash desalination process
(MSF). This is necessary to prevent accumulation of brine droplets on the
outside surface of the condenser tubes and contamination of the desalinated
water. The aim of this work is to design a new demister with lower pressure
drop and unaffected separation efficiency which can be later installed in the
flashing stages of the MSF plant and causes reduction in the required heat
transfer area. In this work the demister performance is predicted as a
function of design (wire diameter), and operating parameters (stage
temperature). This objective was pursued through the use of commercial
computational fluid dynamics (CFD) software. The wire mesh demister was
modeled once as a tube bank and other as porous media and using two
modeling approaches: Eulerian-Eulerian and Eulerian-Lagrangian method.
The model was simulated using FLUENT code as was time dependent. It
was validated against experimental and field data obtained from large scale
MSF units. This work is the first in the literature to simulate the MSF 
demister using CFD modeling

 

Effect of demister wire diameter on the demister separation efficiency
for stages 1, 5, 10, 15, 20, 24 in the MSF-BC plant. Conclusions 

1. A demister was modeled using CFD tool (FLUENT)
and validated against experimental data and real
plant data.

2. New demisters with the same geometry but smaller
wire diameter (0.24 and 0.20 mm instead of the
standard 0.28 mm) were designed and modeled to
predict their performance (pressure drop and
separation efficiency)

3. The wire diameter of 0.24 mm was selected
because it reduces the pressure drop without
significantly affecting the separation efficiency.

4. This model provides an inexpensive tool to simulate
and troubleshoot existing demisters and to design
new demisters.

References

MSF Flashing Stage
 

Inlet Brine

Demister

Vent line

Brine Pool

Distillate Duct

Outlet Brine

Outlet Distillate

Air Baffle

Tube Bundle

Distillate Tray

Flashed off Vapor and gases
Submerged Orifice

Vent off Gases

Inlet Distillate 

Mathematical Model & 
Assumptions

Computational Domain & Meshing

1.The computational domain includes the vapor space below the demister, the demister, and the vapor space above
the demister. The inlet flow is formed of water vapor together with brine droplets.

2.Steady state and transient model are used to model the droplet removal process.

3.Two dimensional domain in the direction of vapor flow and the traverse direction to the demister wires is used in the
calculations.

Brine Droplets 
Separation

Effect of demister wire diameter on the demister pressure drop for
stages 1, 5, 10, 15, 20, 24 in the MSF-BC plant.

4.Model assumptions include:
1. incompressible vapor stream
2. droplets are perfect spheres with uniform

diameter
3. no slip between the vapor phase and the

droplets surface
4. no interaction between individual droplets
5. no vapor condensation takes place within the

demister or the vapor spaces
6. the brine droplet is assumed to vanish as soon

as it reaches the wire surface
5.Models:

1. Porous Media- Multi phase model (Eulerian-
Eulerian)

2. Tube banks -Multi phase model (Eulerian-
Eulerian)

3. Tube banks- Discrete phase model (Eulerian
vapor – Lagrangian droplets) [5]

Introduction
Demisters are an essential element of the MSF process, which have been
adopted by the industry in the early 1960’s. Previously, no droplet removal
devices were used and, as a result, fouling of the condenser tubes occurred
at very rapid rate as well as frequent contamination of the distillate product
[1]. Demister design and installation inside the flashing stage is poorly
understood and is made through extensive trial and error steps. Review of
the literature shows a small number of studies on demister modeling and
analysis. More recently, a limited number of studies were found in the
literature on demister modeling using computational fluid dynamics
(CFD)[2,3] . 

Objective
The aim of this work is to model the demister using two approaches :
Eulerian-Eulerian and Eulerian-Lagrangian methods and validate against
experimental and real plant data.

Accumulation

Coalescence

Clean Wire

Detachment

Results
Grid Sensitivity

Results Validation

Droplet distribution in the 
demister with wire diameter: 
(a) 0.28 mm (b) 0.24 mm (c) 
0.20 mm as predicted by 
CFD.
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Eulerian-Eulerian CFD modeling of MSF Demisters
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Abstract
This study focuses on the development of design correlation for pressure drop in wire mesh demisters, used in the multistage flash desalination process (MSF) as well as similar evaporation
and flashing units found in other industrial processes. Development of the correlation is based on numerical simulation of the demister using steady-state and two-dimensional model for the
flow of vapor and brine droplets through the demister. An Eulerian model was used to model the system and the resulting model equations were solved using a commercial computational
fluid dynamics software (FLUENT). A sensitivity analysis of the model revealed that vapor velocity, demister packing density and height, and the inlet flashed-off vapor composition are the
main parameters that affect demister performance. Consequently, numerical data were used to correlate pressure drop across the demister as a function of operating and design parameters.
The developed correlation was validated using data from real MSF plants. Analysis indicated that the correlation predictions and experimental data were consistent and showed good
agreement with an error less than 25%.

Introduction
1.Demisters are used for removal of entrained brine

droplets from flashed off vapor.
2.Demisters prevent accumulation of brine droplets

on the outside surface of the condenser tubes,
contamination of the desalinated water, and
increase temperature drop in the vapor stream .

3.The first two factors affect operating cost and the
last factor increases the process capital cost.

Objective
The aim of this work is to perform an Eulerian-
Eulerian model to perform the sensitivity analysis of
demister performance to study the effects of major
operating/design parameters such as vapor velocity,
packing density, inlet droplet fraction, and face
permeability on the pressure drop across the wire
mesh demister using FLUENT [1]. Also a new
correlation for the pressure drop across the demister
is predicted, compared against other correlation, and
validated against real plant data and experimental
data.

Mathematical Model & 
Assumptions

1. The system model was formed of three zones,
which include the vapor space above and below the
demister and the demister. In addition, the demister
was approximated as a porous media [2]
2. Two dimensional domain in the direction of vapor
flow and the traverse direction to the demister wires
is used in the calculations.

3 . Model assumptions include:
a. Vapor and brine droplets are modeled by 

the Eulerian method. This approach 
models both phases as two separate 
continuums. 

b. The demister is modeled as a porous 
media. This is because the MSF wire 
mesh demisters have a porosity 
varying between 80 and 99% and the 
demister has a uniform distribution of 
void and wire volumes.

c. Two dimensional approximation for the 
demister (x and y directions). The flow 
is assumed to be symmetric in the z-
direction (which is much larger than the 
x and y dimensions).

Results 
Grid Analysis

Model Validation

Sensitivity Analysis  

Predicted correlation

•V is the flashed-off vapor velocity and ranges between 
(1.2 and 12.5) m/s 
•ρP is the packing density and ranges between (80 and 209 
kg/m3). 
• ѱl is the inlet volume fraction of brine droplets and 
ranges between (4E−7 and 6.5E−6). 
•L is the demister height and ranges between (0.1 and 0.3 
m).

Model Validation

Variation in pressure drop across the demister (packing 
density 80.317 kg/m3) for MSF-BC (Low Temperature). 

 
Variation in pressure drop across the demister (packing density 
80.317 kg/m3) for MSF-BC (High Temperature). 

 
Variation in pressure drop across the demister (packing density 
80.317 kg/m3) for MSF-OT. 

Conclusions
1. This correlation can be used to simulate pressure drop 
in demisters over a wide range of design and operating 
parameters. 
2. Results for the pressure/temperature drop are 
essential for design of other parts of the plant (condenser 
tubes and venting) and for assessment of product quality. 
3. Use of the correlation is not suitable for the design of 
new demisters because the model requires prior 
knowledge of the demister separation efficiency. 

9827.002.01087.1607.15317.0 LVP lP ψρ=∆
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Pressure drop values obtained for the porous media geometry 
with varying number of grid elements.

Variation in pressure drop as a function of vapor velocity for a 
demister with a wire diameter = 0.28 mm and packing density of 
(a) 80.317 kg/m3,(b) 140.6 kg/m3

Effect of flashed off vapor 
composition on pressure drop 
across the demister at 
different demister height.

Effect of the demister packing 
density on pressure drop 
across the demister for 
different demister heights.

Effect of flashed off vapor 
velocity on pressure drop 
across the demister for 
different demister heights.
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Abstract
Tri component of neat poly(ethylene terephthalate) (PET), poly(butylene

terephthalate) (PBT) and neat acrylonitrile butadiene styrene (ABS) were melt
blended over the different composition ranges using a single screw extruder. Different
possible combinations of di and tri component polyester/polyester (PET/PBT) and
polyester/polyester/elastomer (PET/PBT/ABS) blends were synthesized using
acrylonitrile butadiene styrene grafted maleic anhydride (ABS-g-MAH) as the
compatibilizer. Di component blends of PET/ABS & PBT/ABS were also synthesized.
The ABS fraction in all studies was kept constant at ten weight percent. The
rheological, mechanical and thermal behavior of all the neat polyesters, ABS and the
di and tri component blends were investigated.

Introduction
Engineering plastics are polymers that possess a combination of good physical,

chemical and mechanical characteristics and can be applied over wide range of
applications. Engineering plastics can be used instead of metals and ceramics and
their use have increased on a daily basis. However, it is important to note that
individual engineering plastics do not meet the requirements for every application.
Development of new polymer blends would help to reduce the cost involved in the
development of new polymeric materials. Polymer blending is a main field of research
and development due to its potential in acknowledging industrialized societies. The
importance of polymer blending is increasing at a rapid rate due to the fact that the
blends are tailored to meet the requirements of certain prominent applications. The
properties of the blend system depend on individual components and hence it is easy
to meet the standards required by new markets in terms of the cost and performance
[Park et al., (2001)]. Recent data reveals that polymer blends constitute 30 wt% of the
total polymer consumption and the percentage is found to increase by 9% in the past
12 years [M. Zhang et al., (2003)]. Blending of polymers provides an opportunity to
reduce the costs involved without sacrificing the end properties, permits rapid
developments in modifying the polymers such that it meets the up-coming needs of
the consumers and also improves the processability of the unique materials that are
been developed [Mark et al., (1990)]. With today's advancement in polymer blends, it
is found that 65% of the polymer blends and alloys are produced by manufacturers,
25% by large compounding companies and the rest by small scale polymer
industries. Blending of polymers has many advantages, such as; reduction of
polymeric scrap, product identity, ease of processability, decrease storage space,
provides new materials with similar properties as parent material and improves the
morphology and mechanical properties [Utracki, 1990]. Blends of plastic materials are
especially used in the automotive and electronics industry in order to develop a
thermoplastic blend with improved mechanical properties such as strength,
toughness, etc.

Methods
Polybutylene terephthalate (PBT) was purchased from Century Enka Pvt Ltd,

Pune, India. It had number average molecular weight, , and weight average
molecular weight, Mw, of 68,250 , 29,400 g/mol and intrinsic viscosity of 0.56 dL/g,
respectively. It contained 0.063 equiv/kg of hydroxyl groups and 0.041 equiv/kg of
carboxylic groups as chain ends. Commercial grade polyethylene terephthalate
(PET) with weight average molecular weight of 38,000 g/mol and an intrinsic viscosity
of 0.6 dL/g was purchased from Century Enka Pvt Ltd; Pune, India. The Acrylonitrile
butadiene styrene (ABS) used was supplied by a local chemical company in Kuwait.
It had a composition of 40% rubber and 25% acrylonitrile (AN). The ( ) was 59,000
g/mol and (Mw) was 140,000 g/mol.

Preparation of Compatibilizer (ABS-g-MAH)
2.5g of maleic anhydride (MAH) was dissolved in 50 ml of acetone. It was then

poured on to ABS (25 g), stirred well to make it a homogenous coating and dried in a
fume hood at room temperature for 16 hours. The dried ABS coated with MAH was
extruded using a single screw extruder and pelletized. The ABS grafted with MAH
(ABS-g-MAH) was stored in sealed plastic bags and used whenever required.
Blend preparation

PET, PBT and ABS were dried at 100 °C for 8 h in a vacuum oven to minimize
the hydrolytic degradation of the melts. All of the components were thoroughly mixed
prior to extrusion. The blend development involved the synthesis of di component
blends of PET/PBT. The concentration of ABS-g-MAH used was 5 wt/wt %. The first
step consisted of hand mixing of PET and PBT with the compatiblizer (for
compatiblized reactions). The time period for mixing was 15 minutes, at room
temperature. PET/PBT blends of different compositions were synthesized using a 35-
mm single-screw extruder (Collin-Teachline, Germany). The parallel zone
temperatures were 245 to 260 °C and the screw speed was kept at 50 rpm.
     Di component blends of PET 90/ABS 10 and PBT 90/ABS 10 were also
synthesized under similar conditions using the single screw extruder.
     For the synthesis of tri component blends, 10 weight percent ABS (kept constant
for all experiments) was added to the di component blends of PET/PBT and extruded
using the single screw extruder under similar conditions maintained for the di
component blends. All the di and tri component blends were extruded under identical
processing conditions like processing temperature, screw speed and molding
pressure. The di and tri component blends were extruded in the form of strands,
cooled in a water bath and pelletized. The extruded pellets were then dried in an
oven at 110 °C for 8 hours to remove the moisture and molded into standard ASTM
test specimens by using a Thermo-Haake Minijet injection-molding machine. to obtain
2 mm thick and 25 mm diameter circular discs for analysis of rheology or dumb bell
shaped bars for mechanical analysis. For mechanical tests the specimens were
prepared as per ASTM D638 standard.
Mechanical properties

Mechanical tests were carried out using a Tinius Olsen Universal Testing Machine
(Model H100K-T, UK) Figure (2.4) having a 1-kN cell, at a cross-head speed of 1
cm/min and gauge length of 2.225 cm, according to ASTM D638 standard. The
samples for the mechanical studies were prepared using a Thermo-Haake minijet
injection molding machine. The pelletized samples were injection molded at 260 ̊ C at
a pressure of 500 bars. The dumb bell shaped bars were then stored in desiccators
to prevent moisture absorption, till the mechanical analysis was conducted.

Analysis of the Efficacy of a Single Screw Extruder to Synthesize 
di and tri Component Polyester Blends

Lulwa Al-Mutairi, Khaled Al-Fadhel, Bader Albusairi*
Chemical Engineering Department, Kuwait University

In the entire study on G` and G`` of the neat polymers and compatiblized and
uncompatiblized di and tri component blends it was noted that the G` and G`` of
neat polymers were higher and all the samples had an increasing trend with
increasing frequency. This is due to the fact that at low frequency, time is large
enough for unraveling of the entanglements so a large amount of relaxation occurs
resulting in a low value of storage and loss modulus at low frequencies.
    However when a polymer sample in deformed at large frequency the
entanglement chains do not have time to relax, so the modulus goes up [Mishra, J.
K. et al., (2005)].

Conclusions
Tri component blends of neat PET, PBT and ABS were synthesized by varying

the weight percentages of PET and PBT and keeping a constant concentration (10
weight percent) of ABS. Di component blends of different polyesters (PET/PBT),
PBT/ABS and PET/ ABS, having different weight percentages were also developed.
These di and tri component blends were synthesized under the same processing
conditions, wherein the samples experienced the same processing temperature and
pressure, same shearing speed, pelletization and drying conditions.
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Rheological properties
Bohlin rheometer (Malvern instruments) was used to study the melt rheology of the

neat polymers and the di and tri component blends. Figure (4 & 5) depicts a picture of the
rheometer which impulse a parallel plate of the diameter of 25 mm and working
temperature of 260 °C. Thermo-Haake Minijet injection molding machine was used to
prepare the rheological samples. The shear rate was varied between 1 to 100 s-1. With a
small amplitude oscillatory shear, the dynamic and frequency measurements were
obtained in the linear viscoelastic region. Before the measurement carried out, the gap
between the cone and the plate of the rheometer was kept at 1.55 mm at temperature of
260 °C. The accuracy for gab width was kept below 1 m and the error in cone and plate
temperature was found to be in the range    1°C. Shear viscosity as a function of a shear
rate was determined for all samples using a steady rate sweep test.

Results
Mechanical properties

As seen in Figure1, the tensile force required to break the homopolymer PET is
found to be greater than that of PBT. This is due to the fact that PBT has a longer alkyl
chain compared to PET. A decrease in the tensile strength values is noted in the di-
component system, but these values are found to be higher than that of the tri component
blends. The tri component blends shown in Figure 3.17 indicates that with the increasing
PBT concentration, the tensile strength is found to decrease. The absence of PBT in PET
90/ ABS 10 improves its tensile strength compared to neat PET. This could be due to the
inherent excellent tensile property of PET.

Figure 2 shows that the tensile modulus of neat PET is higher than that of neat PBT,
which implies that PET is stiffer than PBT or it is more resistant to deformation. For the di
component blends it is noted that the tensile modulus values decrease as the PBT
percentage increases. This could be due to the poor elastic characteristics (elongational
property) of PBT. With regard to the tri component blends it is seen that the tensile
modulus values of these systems are lower than the di component blends. This could
possibly be due to the fact that the elastic characteristics of ABS are poorly exhibited in
the tri component system due to poor mixing in a single screw extruder.
Rheology

Figure 3 indicates the storage modulus versus frequency plots for PET, PBT, ABS
and their di and tri component blends. As seen in Figure 3 the values of neat ABS is
sandwiched between PET and PBT. ABS is tri component polymer containing acrylonitrile,
butadiene and styrene. The molecular weight characteristics of ABS depend on the ratio of
each constituent present in ABS. It is also seen from Figure 3 that the G’ value of the di
component blends containing maximum amount of PET lies below the neat polymers.
The tri component blends have lower G’ values compared to the di component blends
containing ABS. As seen in Figure 3, the difference if the G’ values between the di and tri
component blends can be due to the poor mixing ability of the single screw extruder, lack
of its positive conveying characteristics and limited mixing homogenizing capabilities. The
low values of G’ noted for the di and tri component blends compared to the neat
polyesters and ABS can also be attributed to the interfacial tension effect in the melt state.

Figure 4 is a plot indicating variation of G’’ as a function of frequency for PET, ABS,
PBT and di- and tri-component blends containing 10 weight percentage of ABS. In these
Figures it is noted that the tri-component blends containing ABS have lower G’’ values
compared to the di-component blends containing 10 weight percent of ABS. It is also
noted in Figure 4 that the compatibilized blends have a higher G’’ values compared to the
uncompatibilized blends containing ABS.
     In the tri component system, greater disorder seems to exist because of more number
of components, leading to a poor network structure which causes a decrease in the
storage and loss modulus values of tri-component blends compared to the neat polymers.
It can also be mentioned that tri component blends have lower G’ and G” values
compared to di component systems (both compatibilized and uncompatibilized), which
could be due to the inefficacy of the single screw extruder.

Figure 1

Figure  2

Figure  4

Figure  3
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Introduction
Municipal solid waste (MSW) characterization is first step towards achieving an Integrated Solid Waste
Management Systems that is efficient in prevention, minimization, recovery of ever increasing MSW
(Magrinho et al., 2006; Metin et al., 2003). A waste characterization study provides quantification analysis of
waste components. The output is the weight and the composition of the various waste fractions (Dahlen et 
al., 2007). Generation rates and  characteristics of the MSW are directly related to the economic status of
the country. For instant, MSW in developing countries is rich with degradable material, while in developed
countries, the recyclables (paper, plastic, glass, metal, etc.) constitutes the larger portion (Shekdar, 2009)..
The MSW generation rate and composition are also influenced by other factors such as geographical and
cultural conditions, population, and socio-cultural properties (Akinci et al., 2012).

Objective
This study objectives are three folds to: conduct an up-to-date characterization of the MSW for the state
of Kuwait, to investigate whether any significant changes has occurred to the previously established
national baseline for waste characterization, and conduct statistical analysis of source of variation if any
with respect to seasons and governorates.

Methodology
Raw MSW is sorted into individual components and weighed. Then, statistical analysis was performed to
determine mean, standard deviation and confidence level information. The seventh ring road waste
dumping site was selected for the waste characterization survey as it covers the vast majority of
residential districts. The characterization study was performed during both summer and winter seasons.
To achieve adequate confidence levels and satisfy statistical data analysis requirements, over ninety
MSW truck loads were thoroughly characterized. Of which, thirty seven trucks were studied for summer
and the same for winter seasons, while seventeen trucks where investigated during the holiday season.
The sorting was conducted on an average of five trucks per day by six workers and an inspector. The
ASTM D5231-92 method was used for the waste characterization.

Abstract
This paper provides an up-to-date reference line for municipal solid waste characterization for the state of
Kuwait. The baseline data was collected in accordance to the Standard Test Method for the Determination of
the Composition of Unprocessed Municipal Solid Waste (ASTM). Detailed waste stream surveys were
conducted to municipal solid waste (MSW) truckloads totalling over six hundred samples that were mixed,
coned quartered then sorted. Waste categories covered paper, corrugated, PET bottles, film, organic, wood,
metal, glass and others. Analysis of variance (ANOVA) was used to investigate seasonal influence on waste
composition. The results demonstrated a significant seasonal variation in almost all waste categories. In
addition, a statistical comparison was conducted with respect to the established national waste composition
baseline of 1995. Tests were applied using the 95% confidence level depicted significance difference from
the 1995 baseline. An up-to-date, well-informed solid waste characterization is an essential step towards
prescribing suitable integrated waste management solutions for ever increasing waste generation rates.

Data Collection

Waste Season Mean 
(%) S (%) S² Median 

(%)
Min 
(%)

Max 
(%)

Q1
(%)

Q3
(%) N Overall

Sanitary Summer 6.016 2.169 4.7 5.96 0.7 12.62 4.52 6.77 37 6.23%Winter 6.639 2.01 4.02 6.09 3.81 11.82 5.025 8.4 37

Paper Summer 6.401 2.79 7.76 6.55 0 12.37 4.45 8.13 37 6.67%Winter 7.213 1.84 3.376 7.14 3.96 10.48 5.8 8.63 37
Corrugated 

Fiber
Summer 7.75 2.66 7.083 7.74 1.24 14.11 5.51 9.41 37 8.40%Winter 9.674 1.91 3.64 9.68 5.31 13.27 7.87 11.22 37

PET Bottles Summer 5.97 1.964 3.856 5.64 2.68 10.92 4.76 6.84 37 6.87%Winter 8.64 1.81 3.28 8.33 5.56 13.53 7.585 9.84 37

Film Summer 11.68 3.71 13.75 11.36 5.17 22.41 9.28 14.11 37 11.25%Winter 10.4 2.032 4.13 10.53 6.67 16.67 8.79 11.8 37

Organic Summer 49.44 7.973 63.57 50 10.37 57.08 48.15 54.13 37 45.79%Winter 38.6 4.082 16.66 38.61 30.61 47.62 36.58 41.72 37

Metals Summer 2.766 1.392 1.937 2.56 0.83 6.99 1.72 3.93 37 3.95%Winter 6.285 1.768 3.125 5.61 3.54 10.2 5 7.23 37

Glass Summer 5.61 1.818 3.305 5.2 2.91 9.94 4.21 6.88 37 6.09%Winter 7.029 1.932 3.732 6.93 3.33 13.27 5.97 7.83 37

Wood Summer 2.963 1.741 3.03 2.8 0 8.42 1.82 3.53 37 3.82%Winter 5.513 1.97 3.87 4.95 1.9 10.62 4.33 6.67 37

Table 2: Total descriptive statistics classified by category and season

Comparing MSW composition to 1995 baseline

Effect of Seasonal variation on solid waste composition

Figure 1: Box plots displaying the MSW composition 
percentile with respect to season: summer (1) and winter (2)
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Figure 2: The differences in the current waste composition to a 1995 baseline.

Conclusions and Recommendations
• The results of the study indicate that the organic waste is dominant (44.4 %) followed by film

(11.2 %), then, corrugated waste (8.6 %).
• Hypotheses tests were conducted to compare municipal waste composition among seasons

proved that season is relevant. Summer season had higher organic waste proportion,
whereas winter produced higher waste ratios with respect to corrugated waste, PET bottles,
wood, metal and glass.

• Statistical comparison with a previously published waste characterization baseline showed
an interesting phenomenon; all waste categories proportions have changed except for only
metal waste percentile. This crucial modification in waste composition dictates a new trend in
population life style, which needs to be considered when planning future waste treatment
scenarios that are fit to need.

• Up-to-date waste characterization of the municipal solid found indispensable towards
establishing a well-designed integrated waste management system.
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Abstract Objectives
This study was conducted in order to determine the
quantities and characteristics of greywater collected from
schools in Kuwait as well as to develop a mobile
treatment plant for use by schools to treat greywater
generated daily at a minimal cost.

Methodology
The study was performed in three phases. In Phase 1, a
survey was conducted on seven schools selected to
represent different levels of schooling, gender and
number of students. A greywater collection system was
installed on the drains of wash sinks in washrooms at
each school (Figure 2). In each case, greywater was let
to travel down into the drain on which a flow meter was
installed and the greywater samples were collected
during  four months  The quantities of greywater
generated in each school were determined and the
characteristics of collected samples were analyzed
following standard methods. In Phase 2, physical and
chemical treatment methods were examined in the
laboratory using real or synthetic greywater . The treated
water quality was compared with the criteria of water
used in irrigation set by Kuwait Environment Public
Authority. In phase 3, a pilot treatment plant was
developed and tested at different flow rates  using
greywater from schools, and capital cost of the plant was
determined for potential use by schools in Kuwait.

Results

Table1. Quantities of greywater generated at schools

        Conclusions and Recommendations

Fig.1. Greywater treatment plant for schools

Greywater is that portion of untreated domestic
wastewater that has not come into contact with toilet
water, thus it is less polluted Survey of schools of
different education levels (primary, intermediate and
secondary) in Kuwait showed an average greywater
generation rate of 7.3 L/p/d and varied in the range of
2.9 – 16 L/p/d, reflecting the school level of education
(i.e. student age). The highest rates were observed for
primary schools while the lowest rates were observed
in secondary schools where students are more mature
and use the water more wisely. The greywater
characteristics indicated waste with low COD and BOD
values but has relatively high solids, conductivity, and
sodium content due to excessive use of hand soap.
Total Coliform values ranged between 89 and 352 MPN
/ml with an average of 196 MPN /ml while no Fecal
Coliform values were detected. Greywater collected
from schools is classified as light greywater and
contains much lower levels of organic matter and
nutrients compared to residential greywater and
domestic wastewater. It is suitable for non-potable
reuse after minimal treatment since microbial
contamination may pose a serious threat to health if
greywater comes into contact with humans. It also
provides a good opportunity for reuse in toilet flushing
since it can be easily collected from wash sinks and
fountains, as major sources, then treated and recycled.
Treatment options were studied to select the best
treatment system for schools.
A pilot greywater treatment plant was developed and
tested. It includes screening, filtration, chlorination, and
UV disinfection. Different flow rates, chlorine dosages,
and treatment schemes were studied. The results show
that sand filtration operated at low rates is very
effective in solids removal.  For reduction of COD ,
BOD, and total coliform concentrations , UV  proved to
be more effective than chlorination (5 and 10 mg/l
chlorine dosages) thus recommended for removal of
organics and disinfection of greywater collected from
schools. A schematic design and capital cost of a 50
m3/d treatment system comprising screening, sand
filtration and UV disinfection (Fig. 1) was provided at a
low cost of 2000 KD and was successfully tested for
reuse of greywater at schools in Kuwait., thus
achieving 40% savings in water consumption by
schools.

Introduction
Greywater includes water from showers, bathtubs,
bathroom sinks, washing machines, and drinking
fountains. It does not include heavily soiled water from
toilets, bidets and urinals known as black water which
contains organic matter. Increasing demand for fresh
water and scarcity of water resources in arid and semi-
arid regions have created an urgent need for
alternative water resources and optimization of water
use through reuse options. Greywater can replace
fresh water in many instances, thus reducing the
demand on good quality potable water supplies and
increasing the effective fresh water supply in regions
where irrigation is needed . Reuse of greywater is
therefore supported and encouraged by many
governments worldwide to help conserve water.
Different systems are available to collect, treat and
recycle greywater.  A simple system is the best option if
it could be ecological friendly, take little material to
construct, and require minimal energy to operate.

Fig.2. Greywater collection at schools

No School name School level 
Student 
Gender 

No. of students 
Greywater 

generation rate 
(L/p/d) 

Greywater 
generation rate 
(L/d) 

1 Al-Khalil Bin Ahmed intermediate boys 
500 4.0 

2000 

2 Ashbilia primary girls 
424 10.6 

4494.4 

3 Al-Ma'amoon primary boys 
317 16 

5072 

4 Naela intermediate girls 
377 4.8 

1809.6 

5 Hamad essa Al-regayeb secondary boys 
397 2.9 

1151.3 

6 Al-Jazair secondary girls 
416 3.2 

1331.2 

7 Gurnata Intermediate girls 
258 9.6 

2476.8 

Parameter Unit Schools greywater in Kuwait (This Study) 
KEPA(2001) standard for irrigation water 

    Range Mean   

pH 5.95 - 8.69 7.14 6.5 - 8.5 

Total Solids mg/L 110 - 466 165   

Suspended solids mg/L 2 - 146 16.1 15 

Dissolved solids mg/L 90 - 300 140 1500 

Turbidity NTU 0.07 - 36.4 10.9   

BOD5 mg/L 0 - 65 15.8 20 

COD mg/L 6.4 - 170 50 100 

DO mg/L 5.8 - 7.8 6.6 >2 

Nitrite mg/L < 0.02 - 2.6 0.4   

Nitrate mg/L < 0.3 - 31.1 5.04 35 

Ammonia mg/L < .05 -6.4 2.9 15 

Total Kjeldahl Nitrogen mg/L   

Total Phosphorus mg/L <0.05 - 2.6 0.218   

Sulphate mg/L   

Conductivity mS/cm 177 - 1446 443   

Hardness (Ca & Mg) mg/L as CaCO3 <1 - 178 27.7   

Sodium mg/L 4.4 -135 32   

Alkalinity mg/L as CaCO3 31 - 145 67.5   

chloride mg/L 5 - 115 42.3   

Total  coliforms MPN 89 -352 196 400 

Faecal Coliforms MPN 0 0 20 

 

Table 2. Characteristics of greywater generated at schools

PARAMETERS 
(Unit) 

GREYWATER SCREEN SAND  FILTER U.V CHLORINE 

Total Solids (mg/l) 578 536 369 330 346 

Total Suspended Solids (mg/l) 402 356 191 150 164 

TDS (mg/l) Calculated 176 180 178 180 182 

COD (mg/) 134.4 118.4 102.4 38.4 54.4 

BOD (mg/l) 46 34 32 20 21 

Chloride (mg/l) 49.8 49.6 49.6 48. 92 56.72 

Sulfate (mg/l) 25 25 20 19 11 

Nitrate (mg/l) 0.9 0.6 0.6 0.5 0.4 

Nitrite (mg/l) 0.036 0.031 0.030 0.033 0.026 

Sodium (mg/l) 57.9 58.9 57.7 57.1 69.5 

Total Coliform (CFU/ml) 32x105 16x104 28x103 14x102 20x103 

Fig.5. Effect of flow rate on total coliform  reduction 
by UV and chlorine 

Fig.3. Effect of filtration rate on solids removal

Fig.4. Effect of filtration rate on COD removal 
during disinfection

Table 3.  Quality of greywater after  consecutive treatments

Fig.6. Proposed scheme of greywater  
treatment  at  schools

Item Cost (KWD) 

Steel frame 200 

Screen filter 125 

Sand filter 300 

UV unit 265 

Tanks 350 

Pumps & flowrate controller 200 

Motor driven  mixer 50 

Control panel + electrical works 200 

Manpower for system assembly + pipes and values  400 

Total 2090 

    Table 4.  Capital cost of proposed treatment plant with
flow rate 50 m3/day

1. Greywater generation in the surveyed schools ranged between 2.9–16 L/p/d, with an average of 7.3 L/p/d, and reflected the
school level of education (i.e. student age). The highest rates were observed in primary schools while the lowest rates were
observed in secondary schools where students are older and use the water more wisely.

2. The school greywater characteristics differ from those of residential greywater but lie within the range of light greywater
quality. They indicate a waste with low BOD and COD values and have relatively high solids, conductivity, and sodium
content due to excessive use of hand soap.

3. The greywater is suitable for non-potable reuse but requires a minimum degree of treatment before reuse in various
applications within the schools. Such treatment was developed at a minimal cost using screening, sand filtration and
disinfection comparing UV and chlorination. A pilot plant tested at different flow rates showed optimum filtration rates in the
range of 15 to 20 m3/d.m2 and is recommended to achieve SS removal of 60%, COD removal of 30% and BOD removal of
15 %. Additional COD and BOD removal efficiency of up to 70% and considerable reduction of total coliform could be
achieved by UV or chlorination ( chlorine dosage 10 mg/L).

4. The treated greywater satisfies water quality requirements and is hygienically safe for reuse at schools. Greywater could be
easily collected from wash sinks and fountains, as major sources, and the treated effluent would be recycled for landscape
irrigation and toilet flushing at a cost of 30 Fils /m3, and would result in 40% savings in water consumption by schools.
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            Design and Analysis of a Band Notched Staircase Ultra Wide 
Band Antenna

Ayman S. Al-Zayed1, Mariam A. Albagli
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A compact Ultra-wideband planar monopole antenna with a notched band at WLAN frequencies is presented. The antenna is fed using a finite ground coplanar waveguide and has a structure consisting of stair-
shaped radiator and ground plane. The notched band is implemented by cutting two symmetrical narrow slits from the ground plane. The antenna is fabricated on a substrate with a dielectric constant of 4.4 and has
a compact size of 18×26×1.6 mm3. Experimental and simulation results of the fabricated antenna are found to be in good agreement. The antenna achieves an average gain of 3 dBi and efficiency of more than 80%
over the operational band. Time domain analysis, which includes the group delay response and fidelity calculation, implies that minimal distortion is introduced by the proposed antenna which makes it suitable for
portable pulsed UWB systems.

Abstract

Introduction

Fig. 1 Geometry of the proposed band notched staircase
shaped UWB antenna.
The staircase shaped band notched UWB antenna is shown in
Fig. 1. It is fed using a FGCPW, and both the radiator and the
ground are staircase-shaped. On the ground plane, two thin
narrow slits are inserted. The parameters of the antenna are
given by W1 = 18 mm, W2 = 15 mm, W3 = 12 mm, W4 = 4.15
mm, W5 = 5.65 mm, W6 = 7.15 mm, H1 = 8 mm, H2 = 2 mm, H3 =
2 mm, d = 2 mm, LN = 7 mm, and WN = 0.3 mm, h=1.6mm and εr 
= 4.4 .

Geometry of the Band Notched
Staircase Ultra Wide Band Antenna

                        

                         

                 
                                                         (b)

Fig.3. Photograph of the band notched staircase shaped
UWB antenna (a) Photograph. (b) Measured and
simulated return loss.

Evolution of the antenna Time Domain Analysis

[1] Federal Communications Commission.,’Revision of Part 15 of 
the commission’s rules regarding ultra-wideband transmission 
systems, first report and order’ (ET-Docket, FCC, Washington, 
DC) Feb. 2002, pp.98-153.

[2] Sörgel, W.; Wiesbeck, W.: Influence of the antennas on the 
ultra-wideband transmission. Eurasip J. on applied signal 
processing, 2005 (2005), 296–305.
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Ultra-wideband (UWB) systems are allocated a shared
unlicensed band between 3.1-10.6 GHz[1]. In other words, the
bandwidth used by these systems is 7.5 GHz which is the
largest bandwidth allocated for any commercial use thus far.
However, the allocated band for UWB systems is shared with
existing narrowband systems. The interference between UWB
antennas with these systems can be eliminated by using a notch
filter tuned to the required frequency band. However, adding
filters would increase the complexity. An alternative method is
the use of band-notched antennas where a number of frequency
bands are attenuated out of the UWB spectrum.

An UWB antenna with band notch characteristics is mostly
constructed by combining a regular UWB antenna with a band-
stop resonant structure. To create the notch characteristics, two
factors regarding the resonant structure to be used are
considered, and these are the type and location. The resonator
types that are usually used are the slot, microstrip, CPW, and
metamaterial  resonators.

Consumer products that require UWB antennas are usually
designed to be small in size. This fact implies that UWB
antennas used in such products must be compact. For planar
band-notched UWB antennas, miniaturization can be achieved
in two steps. The first step is to employ the techniques used in
miniaturizing the UWB antenna itself. The second step is to
miniaturize the resonators often used to achieve the band-
notched characteristics.

In this paper, a compact band notched stair case UWB antenna
is developed. The evolution of the antenna from a finite ground
coplanar waveguide (FGCPW)-fed strip monopole is presented
in detail. The reflection coefficient, surface current and the
radiation patterns of the antenna are simulated and analyzed.
The antenna is fabricated, and measurements have been
conducted to verify that the performance of the fabricated
antenna agrees well with the simulated results. Transient
analysis of the antenna is conducted to understand and estimate
the pulse handling capability of the antenna.

Fig. 2 Evolution of the band notched staircase shaped
UWB monopole antenna. (a) FGCPW-fed strip monopole
antenna. (b) Top loaded monopole antenna. (c) Staircase
shaped UWB monopole antenna. (d) Band notched stair
case shaped UWB antenna.
  

Fabrication and Results

Fig. 4 Measured characteristics of the proposed antenna. (a) 
Gain. (b) Radiation efficiency. 

(a)  

(b)  

Fig. 6: Time domain performance of the proposed
antenna. (a) Input and received pulses. (b) Fidelity
factor.

(a)  

(b)  
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Ideally, the received UWB signal should maintain
exactly the same shape as the source pulse.
However, the received signal may be distorted
compared to the transmitted signal. Therefore, the
time domain measurements of UWB antenna is
indispensable and the antenna time domain
performance should be carefully studied to make
sure that the unwanted distortion is minimized.
A typical transmitting/receiving antenna system is set
up for that purpose using the proposed antenna.
Then, the transmission coefficient is measured by
aligning the two identical antennas along the face-to-
face and side-by-side orientations. Subsequently, the
transfer function  is calculated from the measured  for
each orientation as in [2].
The fourth order Rayleigh pulse is the waveform
template chosen for pulse characterization and
analysis of the proposed antenna because its
spectrum directly matches the UWB band. To
qualitatively evaluate the distortion performance, the
received pulses at the two orientations (face to face
and side by side) need to be calculated. In Fig. 6 (a),
the waveforms of the transmitted and received
pulses are shown. By comparing the transmitted and
received pulses, it can be observed that the received
pulses maintain the shape of the transmitted pulse to
a great extent. As a result, it can be concluded that
the distortion caused by the antenna to the
transmitted pulse is feeble.
A figure of merit to quantitatively evaluate the
distortion introduced by an UWB receiving antenna is
the fidelity factor (FF). When the value of FF is unity,
the input and received pulses are identical, and no
distortion occurs. The FF is a function of the
orientation of the received antenna. In our case, the
FF is measured in the H-plane between 0° and 360°,
and the result is shown in Fig .10 (b). The obtained
value of FF is greater than 0.9 in all measured
azimuth angles, which indicate that the proposed
antenna introduces minimal distortion effects to the
transmitted signal. Maximum fidelity for the antenna
is found to be 94.61%.

The antennas are made on FR4 epoxy substrate having
dielectric constant (εr) of 4.4, and thickness (h) of 1.6 mm.
Fig.4(a) shows the photograph of the antenna. Fig. 4 (b) gives a
comparison between measured and simulated reflection
coefficients of the antenna. A -10dB bandwidth from 3.1 GHz to
11.5 GHz with resonances at 3.8 GHz, 6.2 GHz, and 7.8 GHz is 
measured. In addition a notch band from 5.04- 6 GHz is also
obtained. The measured and simulated results are in good
agreement. Measurements plot of the gain of the band notched
staircase shaped antenna is shown in Fig. 5 (a). An average
gain of 3dBi is noted over the entire operating band. A reduction
in gain greater than 5dBi is obtained for the band notched
staircase shaped UWB antenna. The antenna radiation
efficiency measurement is shown in Fig. 5 (b). Radiation
efficiency greater than 80% is obtained in the pass band,
whereas the radiation efficiency at the rejected band is low.

 

Fig. 3 Simulated reflection coefficients of four antennas of Fig. 2.

The FGCPW-fed strip monopole antenna (Antenna 1) is shown in
Fig. 2 (a). Top loading Antenna 1 with a rectangle of same length
and width results in the antenna shown in Fig. 2 (b) (Antenna 2).
UWB antenna is obtained by making steps both on the ground
plane and the radiating element resulting in Fig. 2 (c) (Antenna 3).
Finally inserting thin narrow slits on the ground plane results in the
band notched UWB antenna (Antenna 4) and is given in Fig. 2 (d). 
The simulated reflection coefficients of the four antennas are
shown in Fig. 3.

(a)  (b)  
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            Five Ports Power Divider Designs with Controllable Power 
Division and Switching Capabilities
Ayman S. Al-Zayed1, Maryam J. Al-Yousef, and Samir F. Mahmoud
Electrical Engineering Department - College of Engineering and Petroleum

Two new 5-ports power divider designs capable of controlling the power division ratios between the output ports are proposed. In the first design, the input power is switchable between two pairs of the output ports.
This is implemented by terminating the dividers two open-ended stubs with varactor diodes. In the second design, the power division is controlled by a single varactor diode that terminates one of the dividers two
open-ended stubs. With judicious choice of dc bias voltage, it is possible to realize equal as well as unequal power division ratios between the four output ports. High power division ratios was achieved without the
necessity of involving transmission lines with high impedances. Measurement and simulation results are presented for the designs to show their power division and matching performance.

Abstract

Introduction

                        

                         

                 

Design-1 :switchable 2-way power 
divider 

Design-2 :Controllable 4-way power 
divider of various division ratios

Numerous designs of microwave power dividers with various
features have been developed to cater for new applications and to
meet certain design requirements. Frequency agility and power
division controllability are examples of features required in some
modern power divider designs. To control the power division ratio, a
reconfigurable mechanism should be introduced to the power divider
design. Such reconfigurability in power dividers can be implemented
using MEMS, PIN diodes, RF switches, and varactor diodes.

Arbitrary power division ratios can be achieved by properly selecting
the characteristic transmission line impedances in some multi-port
planar power dividers. However, to realize a different ratio, the
divider needs to be redesigned and refabricated. Also, realizing high
power division ratios is difficult as the design will involve high
characteristic impedances which are difficult to fabricate.
Overcoming such an issue can be accomplished by untraditional
techniques that involve the use of defected ground structures,
grooved substrates, and electromagnetic band gap patterns.

In this research, two power divider designs with reconfigurable
features are analyzed and implemented. These designs are
developed from a 5-port power dividing network through the use of
varactor diodes. The first design is a switchable 2-way power divider,
whereas the second design is a 4-way power divider with a
controllable power division ratio. In both designs, the output ports
are grouped into two pairs. In the first design, the output power is
switchable between the two pairs of output ports by independently
biasing two varactor diodes. In the second design, the input power is
divided between the two output pairs with a power division ratio that
is controlled using a single varactor diode. Various power division
ratios are achievable by adjusting the dc bias voltage applied to the
varactor diode.

Figure 2. (a) Photograph of the fabricated switchable 2-way power
divider. (b) Measurement vs. simulation results for |S15| and |S53|
(State A). (c) Measurement vs. simulation results for |S15| and
|S53| (State B).  (d) Measurement vs. simulation results for |S55|
(identical for both states).

This design is also developed from the configuration shown in Figure
1 where node m is short-circuited, whereas node n is terminated with
a reactive load. By varying the reactance Xn of the load, different
power division ratios between the output pairs (1, 2) and (3, 4) can be
attained. The two terminations are practically implemented in the
proposed design by connecting node m to a quarter wavelength open
stub (effectively short circuiting node m at the design frequency) and
attaching a varactor-terminated transmission line to node n. The
varactor-terminated line is equivalent to an open stub with an effective
length which is controlled by the value of Cj of the varactor. The
varactor used in this design is also the SMV2019 manufactured by
Skyworks. The varactor is biased using the a radial stub circuit. Four
39 pF DC blocking capacitors (0805 ACCU-P manufactured by AVX)
are incorporated in the design as in the first design. The two
capacitors on the left (near the quarter wavelength open stub) are
placed only to maintain design symmetry. A photo of the fabricated
design is shown in Figure 3.a.

In Figures 3 (b-c), the measurement results are plotted for three
selected values of Cj. These values lie in the range between Csc =
0.16pF corresponding to the maximum reverse bias of 20 V and Coc
= 2.25pF corresponding to a DC bias of 0 V. It can be observed from
the plots shown in Figures 3 (b) and (c) that at the operating
frequency of 5 GHz, the input power is divided between the output
ports pairs in ratios that depend on the value of Cj. The power division
ratios at the design frequency are listed in Table 1 for different values
of Cj. It is observed from Table 1 that while increasing Cj from 0.16 pF
to 2.25 pF, the power level of S15 increases from -6.96 dB to -3.61 dB
and the power level of S35 decreases from -6.57 dB to -26 dB.
It can be seen from Figure 3(d) that having a good input matching at
frequencies other than 5 GHz is dependent on the value of Cj. For
example when Cj = 0.26 pF, matching occurs in the frequency range
4.6 to 5.8 GHz while for Cj = 2.25 pF the matching occurs in the range
from 3.6 to 5.5 GHz.

In this design, the configuration shown in Figure 1 is developed to
be a switchable power divider with two switching states where the
input power can be switched between the output ports pairs (1, 2)
or (3, 4). .

To implement this design, each of nodes m and n is connected to
a transmission line terminated with a varactor diode. The lines
connected to nodes m and n are both of the same length Ls1 and
characteristic impedance Zstub (Zstub = Z3 = Z4). Each of these
varactor-terminated lines is equivalent to an open stub with an
effective length Leff which is controlled by the value of the junction
capacitance Cj of the varactor. To realize a short circuit
termination, the value of Cj is set so that Leff = λ/4+kλ/2 (k is an
integer), whereas to realize an open circuit termination, Cj is set
so that  Leff =  kλ/2  (k is an integer).

A photograph of the fabricated design is shown in Figure 2(a). In
this configuration, two varactors (SMV2019 manufactured by
Skyworks) are incorporated. Also, four 39pF capacitors (0805
ACCU-P manufactured by AVX) are placed to block the dc power
from reaching the RF ports of the circuit, and to isolate the dc bias
voltages applied to the varactor diodes from each other. It is worth
mentioning that the blocking capacitors were not placed in the
stubs, and this is to avoid an increase in the electrical length of
the stubs which results in a narrower bandwidth. Each varactor
diode is biased independently using a bias circuit.

To realize the switching state A, node m is short-circuited while
node n is open-circuited, and this is achieved by biasing the
varactors so that Cj of the left and right varactors are set to 0.16
pF (corresponding to the maximum reverse bias of 20 V) and 2.25
pF (corresponding to a DC bias of 0 V), respectively. In state B,
the terminations of nodes m and n are interchanged. This is
achieved by simply interchanging the bias voltages of the two
varactors. The measurement results of both switching states are
shown in Figures 2(b)-(c).

In Figure 2(b), It can be seen that |S15| = -3.47 dB at the
operating frequency of 5 GHz which indicates a loss of
approximately 0.4 dB (due to the resistance of the varactors and
the losses associated with the transmission lines). Plots of |S25|
and |S45| are not shown because they are identical to that of
|S15| and |S35|, respectively. The response of |S55|, which is
shown in Figure 2(d), indicates good matching performance. The
operating range for which both |S35| and |S55| are less than -10
dB is between 4.47 GHz and 5.52 GHz which is more than 1 GHz
of bandwidth. In this frequency range, |S15| and |S25| vary within
1 dB. As expected, similar results are observed for state B where
the results shown in Figure 2(c) are almost the same as in state A.

Design Configuration

Figure 1. The design
configuration of the
proposed 5-ports power
dividers.

The two designs are first simulated using Advanced Design
System software and then manufactured on Roger’s Duroid 5880
substrate with dielectric constant of 2.2 and thickness of
0.787mm. Finally measurements are obtained and compared with
simulation results.
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Figure 3. (a) Photograph of the fabricated Controllable 4-way power
divider of various division ratios (b) Measurement vs. simulation
results of |S15|. (c) Measurement vs. simulation results of |S35|. (d)
Measurement vs. simulation results of |S55|.

Cj (pF)
Sim. 

S15= S25 
(dB)
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S15= S25 

(dB)

Sim.  
S35= S45 

(dB)

Meas. 
S35= S45 

 (dB)

Sim. 
S55 

(dB)

Meas. 
S55 

(dB)
0.16 -6.336 -6.965 -6.545 -6.574 -11.74 -10.02
0.26 -6.861 -6.942 -6.274 -6.600 -11.77 -10.06
0.38 -5.624 -5.895 -7.761 -7.666 -13.25 -11.45
0.46 -4.806 -5.079 -9.347 -9.108 -14.57 -13.19
0.71 -3.740 -3.896 -14.27 -14.890 -17.53 -20.61
0.99 -3.440 -3.681 -18.58 -19.280 -18.65 -28.85

2.25 -3.257 -3.606 -30.24 -26 -19.08 -27.93

(a) (b) 

(c) (d) 

(a) (b) 

(c) (d) 
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The design configuration is
shown in Figure. 1. The lines
joining adjacent ports are all λ/4
long at the operating frequency.
Nodes m and n are connected to
open circuited lines that reflect
reactive impedances jXm and
jXn at the respective nodes. The
circuit is symmetrical about the
line joining the terminated nodes
m and n which dictates that V1 =
V2 and V3 = V4 (where V1 to V4
are the voltages of the output
ports 1 to 4, respectively, and V5
is the input voltage at port 5).
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Retailer Driven Supply Chain With Limited 
Transportation Capacities and Supply-Demand 

Market Index 

Dr. Doraid Dalalah 
Dr. Majid Al-Daihani
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 ماجد الد�حاني. د

 قسم الھندسة الصناعیة والنظم الإداریة

                                   The  problem  of  optimal   shipping rates  within a 
supply chain (SC) of minimum collaboration between its partners in a 
stochastic   demand   environment   is   addressed.   Particularly,  we  
consider a SC that  consists of a set of manufacturers,  distribution 
centers and retailers. The SC is served by logistic service provider  
(LSP) who operates under the umbrella of the retailers. The LSP 
 is supposed to  transport as much as demanded of products  
from the manufacturers to the destined retailers, however,  
The  LSP   limited  transportation   capacities  restrict  the   
retailers’ aspiration to meet the entire demands. More  
product delay is expected if higher amounts beyond  
The  capacities  of  the  LSP  are  loaded  into  the 
 network. The retailers, as they  are at a risk of 
 higher  product  delay   charges,   can  cut 
 their order release  rates to make  the 
 manufacturers    reduce    the  
production  rates for the  
quantities contracted. 
 
 

                                                Due to the concerns in sharing  
      information in supply chains, we will present a supply  
   chain model that works in a decentralized manner with  
   minimal  information sharing between the supply chain  
 nodes. Here, the observed lead time at the retailer will 
be the main driving thrust to optimize the SC rates. We 
assume a logistic service provider that is supervised by 
the retailers. The retailers although try to maximize their 
sales, yet their ordered quantities are subject to the LSP 
capacities and the extra charges incurred upon excessive 
product delays. Hence, they tend to increase/decrease 
their incoming rates to avoid any delay and to meet as 
much as possible of the customer demands while  
  monitoring the supply-demand ratio as a standard  
   market indicator. The optimal rates are computed for  
     each retailer. The decentralized solution algorithm is  
       characterized by its simplicity, its convergence  
         properties and the ability to handle stochastic  
           demands while optimizing the retailer returns and  
             by monitor the supply-demand market indicator  
                 (SDMI).   

  

          To determine the     
     optimal shipping  rates     
  that maximize the retailers’ 
returns     subject    to   the 
available LSP capacities and     
   products’  demand with a   
     Supply-Demand market   
               index (SDMI) 

   

Variable Logistic capacity 

Constant  
logistic capacity 

SDMI 

Random 
Demand 

         2. The model provides a market  
      indicator to assess the retailer  
  performance by introducing the 
SDMI in the objective function. 
 

      1. The solution algorithm can be         
     implemented on the retailer side   
   without collaboration with the other 
supply chain components.  

          3.Different simulation experiments were conducted      
       using ARENA for modeling the stochastic demand and 
supply chain configurations.  
 4. The operational algorithm could drive 

                          the retailers to maximize  
                             their returns, keep  steady                                    
                               inventories, and comply with  
                                 the logistic service provider                                       
                                 capacity with minimal  
                                   information  sharing and along   
                                        with instantaneous SDMI  
                                                 performance measure. 
 

    The returns 
  of the SC are modeled 
 as an optimization  
problem that has 
 been solved  
using the KKT 
 method.  
   The solution  
     algorithm can  
          operate the SC in a parallel mode 
                without information sharing  
                        between the SC partners. 
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      RAIRO Oper. Res., vol. 50  
      No. 1 pp. 1-17. 
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Measurement of Traffic Congestion Delay and
Public’s Attitudes in Kuwait 

Unprecedented growth in population and urbanization, massive increase in the fleets of private 
cars, favoring of the auto mode of urban travel, disjointed and unplanned urban land-
use/transport policies, and low levels of public awareness concerning the harmful impacts of 
traffic-congestion have all combined to make the resulting daily traffic congestion a serious 
problem in Kuwait urban area.
The study findings have indicated that each employed traveling public wastes more than one 
hour of time each day in congested traffic. This daily waste of time accumulates to more than 2.5 
billion Kuwaiti Dinars per year. The employed population in metropolitan Kuwait also waste nearly 
44 million Kuwaiti Dinars worth of fuel each year.
And that is not all. The employed public generates air pollution agents while moving in congested 
traffic which harms our health and the health of our environment. The estimated cost of these 
harms is approximately 85 million Kuwaiti Dinars, annually. 

Eng. Ameena Al-Dehaiem
Industrial and Management Systems Engineering Department, College of Petroleum and Engineering

1) To estimate the magnitude of time, fuel and air emissions due to daily traffic congestion in 
Kuwait.

2) To determine the public’s awareness level and preferences for a number of congestion-
management measures.

The methodology used to collect the data was based on the following tasks:

1) Questionnaire survey of systematic-randomly selected employees in a number of 
government and private organizations (also systematic-randomly chosen).

2) Actual measurement of congestion delays at a number of roadways in Kuwait urban area (6
roadways, 35 trips).

The growing problem of daily traffic congestion in Kuwait has now attracted the attention of 
the public, the private sector, and the government authorities, up-to the highest level of 
national decision makers.
Not long ago, it was promised by policy-makers in industrialized nations, that the auto will 
bring a colorful world of speed, freedom and convenience, and would transport people 
whenever they desired and wherever the road would take them. Bombarded with attractive 
advertisements and complemented with continuous auto-favored policies (paving everywhere, 
free parking every where, cheap fuel) people around the world enthusiastically embraced the 
dream of car ownership. But only a short while later, societies that took those promises for 
granted and built their transport systems mainly around the use of automobile are now waking 
up to much harsher reality.
Problems associated with auto-based urban transportation are numerous and complex. Traffic 
congestion and environmental pollutions plague every major urban area around the globe –
industrialized and non-industrialized alike. Hundreds of millions of people are frustrated with 
traffic congestion in urban areas of the world every working day.

Table 1: The Frequency Distribution of Travel Mode, Time of Daily Trips, & 
Child Transport

Practically every major urban area in the world is faced with growing daily traffic congestion. In 
this research study, the magnitude of time-delay and fuel waste due to daily congestion are 
estimated first. The public’s awareness of congestion impacts and their willingness to 
participate in congestion-reduction programs are also  addressed. Findings of the study 
indicate that more than one hour of every employed individual’s time is wasted in daily 
congestion, and traffic congestion will continue to cost the state of Kuwait billions of Kuwaiti 
Dinars, in time and fuel wastes and in environmental decays, annually. Measures to shift the 
traveling public to other modes of urban travel, and to promote Travel Demand and Travel 
Supply Management measures are urgently needed.

Figure 1: Relationship Between Travel Mode, Mean Number of Trips, and Mean 
Time-Waste Per Day 

Table 2: The Frequency Distribution of Paying a Monthly Parking Fee & 
Drive Versus Riding a Free Minibus, Riding-Share, and Riding Taxi  

Table 3.8 Frequency Distribution of Suggestions to 
Minimize Traffic Congestion

The average daily time wasted due to congestion was 68.2 minutes per person.
By far, the majority (86.7 %) of the surveyed individuals drove to their work. The remaining 13.3 
% used the following modes of travel to work: riding with others, 5.8 %; taking the bus transit, 
3.7 %; taxis, 0.7 %; and finally 3.2 percent used other modes (e.g. walking, cycling).
More than 60 % of the surveyed individuals experienced very bad to bad level of congestion 
daily, 29.6 % found the congestion level to be acceptable.
The largest daily time waste (69.5 min) due to congestion was for those who drove. People, 
who took taxi for their daily travel, experienced the least amount of time wasted due to 
congestion (45 min).
By far, the majority (30.2 %) of the surveyed individuals suggested to stagger working times in 
order to reduce traffic congestion, 24.1 %; suggested to improve the infrastructural road design 
and signal cycle, 17.1 %; promotion of public transit, 9.9 %; apply strict traffic rules, 4.5 %; limit 
the usage of private cars, 3.1 %; public awareness, and finally 11 percent of the individuals had 
other suggestions  (e.g. provide school buses, leave home early, decentralizations of activities, 
ride sharing, tele-working).
Total daily time waste cost due to congestion was 2,504,470,800 (kd/year).
Total fuel waste cost per year was 43,569,070 (kd/year).

Variable Name Frequency Percent Cumulative Percent

Mode of Travel:

Drive 523 86.7 86.7
Ride 35 5.8 92.5
Bus 22 3.7 96.2
Taxi 4 0.7 96.9

Other 19 3.2 100

Time of Daily Trips:

< 7.00 am 268 44.7 44.7
7 – 7.30 261 43.5 88.2

7.31 – 8.00    61 10.2 98.4
8.01 – 8.30 7 1.2 99.6
8.31 – 9.00 3 0.5 100

Driving Child to School:

No 385 64.9 64.9
Sometimes 81 13.7 78.6

Yes 127 21.4 100

   
    

Variable Name Frequency Percent Cumulative Percent

Paying The Monthly Fee of 30 KD & Drive
   

286 16.3 16.3

Paying The Monthly Fee of  40 KD& Drive 260 14.8 31.1

Paying The Monthly Fee of  50 KD & Drive 259 14.8 45.9

Riding The Free Minibus 813 46.4 92.3

Ride-Share 105 6 98.3

Riding Taxi 29 1.7 100

Variable Name Frequency Percent Cumulative Percent

Time Staggering 222 30.2 30.2

Infrastructure & Signal 
Improvement

177 24.1 85.8

Promotion of Public Transit 126 17.1 47.3

Apply Strict Traffic Rules 73 9.9 61.7

Limit Usage of Cars 33 4.5 51.8

Public Awareness 23 3.1 88.9

Other 81 11 100

`

1) http://www.vtpi.org/tdm/tdm96.htm. Congestion Reduction Strategies, Identifying and Evaluating Strategies To Reduce Traffic 
Congestion. Site accessed on September 15,2005.

2) http://ops.fhwa.dot.gov/congestion_report/chapter2.htm. Traffic Congestion and Reliability: Linking Solutions to Problems. Site 
accessed on September 15,2005.

3) Papacostas, C., and Prevedouros, P. (2001). Transportation Engineering and Planning, 3rd Edition, Prentice-Hall, USA.
4) Shoup, D. (2004). The High Cost of Free Parking, American Planning Association, APA, Chicago, USA, p. 195. 
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INTRODUCTION Artificial lightings
in buildings account for about 20% of total
energy used in buildings [1]. Windows
admit the daylight to illuminate the indoor
space, save lightings’ energy, and create
healthy living environment. Windows are
considered as a major source of heat gain,
and unshaded windows account for 40%
of the required cooling load for a building
[2]. External solar shades are simple and
cost efficient architectural component to
reduce the cooling load, and they are
sized based on a thermal optimization
component [3]. A dynamic louvers with a
light dimming strategy can save energy for
lighting 34.02% for south oriented façade.
daylighting and environmental impact was
accomplished by F. Stazi et al. [4]. They
indicated that the natural light distribution
shows a similar medium daylighting level
for various shading but different light
uniformity levels. The external shading
screen is one of the effective techniques
to reduce the direct solar radiation while
admitting a portion of the daylight to the
indoor space. Figure 1 shows a building in
Kuwait with screen installed.  

ABSTRACT Windows allow the daylight to naturally illuminates the
indoor space, save energy for lightings, and create healthy working
environment.  However, excessive daylight increases the heat gain and
causes discomfort glare. Therefore, external screens are used to control
daylight. Mashrabiya is a framework consists of a crisscrossed pattern of
strips made of building material, such as wood, or Gibson. In this study,
experimental measurements have been conducted to study the effect of
installing the perforated screen on the indoor illuminance level and heat gain
through the window. The heat gain is decreased by up to 53%, without
significant negative impact on the indoor natural illumination.

METHODOLOGY The following steps will be performed toward
accomplishment of the project:
A. Collecting information and data about the weather condition in Kuwait.
B. Fabricating the solar screens.
C. Performing experimental measurement for a window with a screen.
Temperature and heat flux at the inner surface of window will be obtained.
Global solar radiation at the indoor and outdoor will be measured, Figure 2.
D. The illuminance level in the indoor space is measured using light meters.
Light meters will placed at various locations in the indoor space.
E. A thermal imaging camera is used for indoor surface of window.

OBJECTIVES The traditional screen provides natural light, natural
ventilation, and privacy. Experimental measurements have been conducted to
study the effect of installing the perforated screen on the indoor illuminance
level and heat gain through the window. The illuminance level in the indoor
space, indoor and outdoor air temperatures, and global solar radiation in the
site are measured. The window is facing west direction.

Fig. 1, A residential building in Kuwait with windows screen.

RESULTS In this research,
experimental measurements have
been conducted to study the effect
of installing the traditional design
screens, the Mashrabiya, on the
indoor illuminance level and heat
gain through the window. The
screen is installed in outdoor side of
the window, to control the daylight
and to conserve the cooling energy
load. The screens are perforated
wood boards with traditional
designs. Figure 3 shows the screens
used in the present research.
Screens with different perforation
rations, and the experiments are
conducted for a window facing west
and month of June. The perforation
ration of the Design A screen is
12%, and 25% for design B.

[1] Maccari, A., and M. Zinzi. 2001. Simplified algorithms for the Italian energy rating scheme for fenestration in residential buildings. Solar Energy, 69 : 75-92
[2] Ismail, K., and J. Henriquez. 2003. Modeling and simulation of a simple glass window. Solar Energy Materials and Solar Cells, 80 : 355-374.
[3] Sherif, A., Sabry, H., and Rakha, R. Tarek. 2012. External performance solar screens for daylight in residential desert building. Solar Energy, 86 : 1929-1940.
[4] Freewan, A. 2014. Impact of external shading devices on thermal and daylighting performance of offices in hot climate regions. Solar Energy, 102 : 14-30.

CONCLUSIONS Excessive daylight increases the heat gain and causes
discomfort glare. Windows are considered as a major source of heat gain,
The illuminance level reaches the acceptable value during the day. Installing
the perforated screen has significant positive impact on the thermal
performance of the window. The heat gain is decreased by up to 53%,
without significant negative impact on the indoor natural illumination.

REFERENCES

Fig. 3, Outdoor and indoor views. Fig. 4, LUX illumination mage at indoor space.

A control strategies of the shading was established, and they are the orientation dependent and the generic,
the space configuration, and the climate.. The results of the perforated solar screens are compared to window
without the screen. A perforated screen reduces the natural illumination that improves the indoor visual
environment, and saves energy for cooling load and artificial lightings. The illuminance is the total luminous
flux incident on a surface, and the SI unit for the illumination is LUX, and one Lux is equal to one lumen per
square meter. The comfortable illuminance level in a living room is 200 LUX. Figure 4 shows the measured
illuminance level during a daytime for difference designs of perforated screen.

Fig. 2, Air and window temperature.
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Abstract
A new process based on directional solvent extraction has been proposed as alternative to the evaporation-based and membrane-based desalination processes. The objectives of this
research are to investigate the technical visibility and predict the energy consumption of a continuous water desalination process using directional solvent extraction. Decanoic Acid (CH3
(CH2)8COOH) and Octonic Acid (CH3(CH2)6 COOH) are considered as potential directional solvent. Two process configurations were studied: one is modelled with no heat recovery and the
other is modeled with maximum heat recovery using an optimum heat exchanger network. The effects of heat source temperature, feed water flow rate and heat exchanger effectiveness on
the energy efficiency and water extraction process are presented and discussed. The results of the process modeling indicate the potential of Decanoic Acid as water extractor in a
continuous desalination process with low temperature heat source.

Introduction
We propose to design, build and test a continuous, low temperature, membrane-free desalination system that
can utilize solar energy and thermal energy storage (TES) based on the directional solvent extraction (DSE)
process which uses a kind of directional solvent (DS). The ideas of solvent extraction for desalination were
explored by Hood who used amines as solvents in the 1950s [1]. These solvents, however, were primarily
discounted because they dissolve in the recovered water, leading to contamination [2]. The directional solvent
(DS) discovered by Luo and coworkers was decanoic acid (DA) which has the following features [3]:
  

• The solvent can dissolve water.
• The water solubility increases with temperature.
• The solvent is insoluble in water.
• The solvent does not dissolve salt ions.

Based on these directional features, a batch process for DSE has been demonstrated for extracting pure water 
from saline sources (Figure 1). This process is briefly described below ( Figure 1) [4]:

• The solvent is fully mixed with saline water (A-B).
• The temperature of the mixture is increased to TH, and water molecules dissolve into the solvent (B-C).
• The mixture is allowed to settle to separate the un-dissolved salt, leaving the solvent with pure water 

dissolved in it (C-D-E).
• The solution is cooled down, and due to the lower water solubility at lower temperature (TL), the water 

molecules precipitate out (E-F).
• Due to density difference, water and solvent separate and fresh water is recovered (F-G-H). The 

advantages of this DSE process are: 
a) the use of very low temperature heat sources (TH can be as low as 40 °C), such as solar energy or 

waste heat, which are essentially free or would be otherwise wasted, 
b) the re-cycling of the solvent that none of it is consumed, minimizing thus the operational cost,
c) being membrane-free, avoiding the capital and maintenance cost of membranes which are 

expensive and prone to fouling. 
The batch process, however, is not practical for large-scale deployment and 24/7 fresh water production ability, 
which requires rather a yet untested continuous process  based on the same principle.

 

 

Objective
The objective of this project is to design, construct and test a continuous, low temperature, membrane-free 
desalination system based on the directional solvent extraction (DSE) utilizing solar energy and thermal energy 
storage (TES) systems based on the directional solvent extraction (DSE) process. Based on these directional 
features, a batch process for DSE has been demonstrated for extracting pure water from saline sources. The 
batch process, however, is not practical for large-scale deployment and 24/7 fresh water production ability. 
Therefore, a continues process based on the same principle will be designed, constructed and tested using solar 
energy as a source of low temperature energy.

Research Methodology 
The core of the technological breakthrough is the continuous desalination process (Figure 2). This has never 
been tried or tested before either in a laboratory or plant scale, though the principle of DSE has been 
demonstrated in the batch process. The key steps of the continuous DSE plant are described as below: 
Saline water enters the system and mixes with the DS. This stream is pre-heated in a heat exchanger and further 
heated by solar radiation. During the heating, a certain amount of water molecules diffuse into the DS due to 
higher solubility at higher temperatures.  Salt ions do not dissolve due to the directional feature of the solvent. 
The heated stream (DS+water+salt) enters a tank in which it passes through a series of stages. Due to gravity, 
brines are separated out to the bottom and disposed. This process is significantly speeded up by applying an 
external electrostatic filed. The stage-wise structure is used so as to fully separate all the salt ions. The stage 
geometry is designed to prevent possible remixing due to flow. 
The stream, which contains only DS and water, exits the first container and passes through the heat exchanger 
to cool down. After cooling, water molecules precipitate out due to the solubility decrease with the lowering 
temperature.
After entering the second tank, due to gravity and external electrostatic fields, fresh water quickly settles down to 
the bottom and is extracted at each stage. The solvent exits the tank and is mixed with saline water again to 
enter another cycle. 
An important improvement in the proposed continuous system is the application of electrostatic fields (e.g. 
electrophoresis) which can significantly decrease the separation time by speeding up the water droplets 
coalescence (Figure 3). This method uses a minimal amount of energy, and it has long been used in the oil 
industry for desalting and dehydration purposes[5], [6]. Due to their low energy consumption, the electrostatic 
fields can be maintained using electricity generated by small solar photovoltaic panels. A detailed study of the 
coalescence and the separation process of water droplets in DS under external electrostatic fields will be carried 
out in this work. 

Preliminary Results
The steady-state component models used to study the desalination process are described in this section.  In 
addition to the basic components used in the conventional energy systems such as pumps and heat exchangers, 
the desalination process using directional solvent extraction introduces three new components: a mixing tank, 
high temperature settlement tank and low temperature settlement tank where low temperature saturated 
directional solvent is allowed to separate from the fresh water. Mass and energy balances are written for each 
component. The system equations are nonlinear.   The model for the cycle shown in Figure 3 is solved 
numerically using an equation-solving program with built-in thermodynamic property data for pure water and 
water-salt mixtures.  The results are shown in Table 1.  Functions which evaluates the thermodynamic properties 
of the directional solvents, Decanoic and Octonic acids, are written and added to the computer program.  The 
density and specific heat of the directional solvents, shown in Table 2, are assumed constants in the temperature 
range between 40 oC to 80oC. 
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Figure 3: Continuous desalination process using directional 
solvent extraction with maximum waste heat recovery

 Directional 
Solvent (DA)

Chemical 
Formula

Molecular Weight 
(kg/kmole)

Density 
(Kg/m3)

Specific Heat 
(kJ/kg-K)

Melting 
Point (oC)

Decanoic Acid CH3(CH2)8COOH 893 2.351

Octanoic Acid CH3(CH2)6COOH 910 2.200

172.26

144.21

31.0

16.7

State T (oC) P (kPa) h (kJ/kg) ρ (kg/m3) m (kg/s) sa (g/kg) Description
1 80 121 113.4 896.9 81.46 Saturated DA 
2 50 111 47.2 897.7 79.53 Saturated DA 
3 40 111 23.4 896.9 80.46 Saturated DA 
4 40 131 23.4 896.9 80.46 Saturated DA 
5 70 121 88.8 896.1 80.46 Saturated DA 
6 25 101 99.8 1023.5 2.00 35 Sea water feed 
7 25 141 99.8 1023.5 0.96 35 Sea water feed 
8 40 131 159.7 1018.3 0.96 35 Sea water feed 
9 70 121 280.2 1003.5 0.96 35 Sea water feed 

10 80 121 115.7 898.5 82.46 70 Mixture ofsea water feed and DA
11 80 121 306.7 1023.1 1.00 70 Disposable high concentration salt brine
12 50 111 190.6 1039.8 1.00 70 Disposable high concentration salt brine
13 35 101 132.8 1046.6 1.00 70 Disposable high concentration salt brine
14 40 111 167.5 992.1 1.00 Fresh water
15 35 111 146.6 994.0 1.00 Fresh water
16 25 141 99.8 1023.5 1.04 35 Sea water feed 
17 30 131 120.0 1023.5 1.04 35 Sea water feed 
18 70 121 280.2 1023.5 1.04 35 Sea water feed 
19 70 121 280.2 1003.5 2.00 35 Sea water feed 
20 41 111 27.3 897.7 1.93 Saturated DA 

Table1: Thermodynamic state points for a continuous desalination 
process, shown in Figure 3, using directional solvent extraction 
with maximum waste heat recovery 

Figure 1: DSE for water desalination 
based on a batch process

Figure 2. A two-tank continuous process for DSE 
water desalination integrating solar energy and 

heat exchanger
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Abstract
Nitrogen Dioxide (NO2) is considered potentially one of the most harmful emission gases in diesel engine exhaust.  On a world-wide basis, recommendations are being made to limit the conditions under which NO2 are produced.  
These include diesel engine management and exhaust after-treatment.  United States Environmental Protection Agency (US EPA) and California Air Resources Board (CARB) have initiated rulings to limit NO2 emissions. The overall
objective of this research project is to optimize a washcoat based on nano-particles (nano-washcoat) for new generation of diesel oxidation/reduction catalysts (DORC) that reduce NO2  while oxidizing carbon monoxide (CO) and
total hydrocarbons (THC).  In combination with an Active Diesel Particulate Filter (ADPF), 90% reductions in soot, CO, THC and NO2 are expected.   Using multi-stage substrates and a mix of oxidation and reducing catalysts, this
project has two major tasks:  

1. Finalize coating application methodology of the proprietary nano-washcoat to sintered metal fibers to attain uniform coating and high metal adhesion.
2. Using precious and non-precious metal coating formulations, finalize the coating application methodology of the proprietary catalytic topcoats to obtain uniform coatings and no shedding.

The development and application of diesel oxidation/reduction catalysts will be used to create new or enhance existing ADPF products.  This will also allow to develop new products for school buses and mining equipment, where
there is great demand for diesel emissions control systems that reduce NO2.

Introduction
Diesel exhaust emissions consist of different exhaust components that include Particulate Matter (PM), Carbon
Monoxide (CO), Total Hydrocarbons (THC) and Nitrogen Oxides (NOx). PM is a complex mixture of extremely
small particles (soot) and liquid droplets, primarily incompletely burnt fuel. The small particles adsorb other
toxins from the engine exhaust, which can cause adverse health effects including cancer and other pulmonary
and cardiovascular diseases. In enclosed spaces, CO resulting from incomplete fuel combustion, is known to
cause headaches, dizziness and lethargy, and in extreme cases, death.  THC, a contributor to smog, will cause
lung irritation in similar environments. NOx, primarily Nitric Oxide (NO) and Nitrogen Dioxide (NO2), are formed at
high temperatures during diesel fuel combustion. While neither NO nor NO2 is desirable, NO2 is the more reactive
gas associated with significant health problems. Scientific evidence links NO2 exposures, with adverse
respiratory effects.  Several studies were also done to investigate the health effect of children exposure to diesel
exhaust in school buses. Their conclusions show that diesel emissions have been associated with health
problems, being potentially harmful to children near school buses.
Passive Diesel Particulate Filters (PDPFs) rely on NO2 as an oxidizer of carbon to remove the soot from the
exhaust stream. This technique requires that NO2 to be produced by the remediation device. Unfortunately, an
excess of NO2 is produced, only partially used in the carbon oxidation process, thus creating NO2 slip to the
atmosphere, which is highly undesirable. The National Institute for Occupational Safety and Health (NIOSH)
studies have shown a significant increase in NO2 concentrations in mine air, resulting from the use of catalyzed
filters.  Because NO2 is a lung irritant a ceiling value of 5 ppm has been set to lower miners' exposure.  NO2 slip
from exhaust remediation devices is such a great concern that EPA and CARB have limited NO2 slip increase to
20% of engine baseline for diesel retrofits, EPA (2007), EPA (2010), and CARB (2010).  
Active Diesel Particulate Filters (ADPFs), on the other hand, do not rely on NO2 as an oxidizing agent of carbon,
Ibrahim et al. (2016). ADPFs are ideal for the application of diesel oxidation/reduction catalysts (DORC) that
oxidize CO and THC, and at the same time reduce NO2.  In the last 3 years, significant progress has been made
in developing oxidation/reduction catalysts, that selectively oxidize CO and THC and the same time reduce NO2
to NO, Ibrahim and Wenghoefer (2009). The results led to catalyst systems based on nano-washcoats,
combining precious metal and non-precious metals to attain the desired oxidation and reduction levels. The
challenge is the formation of stable nano-washcoat and catalyst coatings for the metal fiber substrates that do not
shed or flake off during the designed service life.

Objective
The overall objective of the project is to optimize a nano-washcoat on sintered metal fibers filter medium for new 
generation of diesel oxidation/reduction catalysts (DORC) that oxidize CO and THC and reduce NO2.   

Importance
Since NO2 is a reactive gas associated with health problems especially with children and workers in confined 
spaces. Both the US Environmental Protection Agency (EPA) and California Air Resources Board (CARB) 
initiated rulings for diesel emissions to limit NO2 emissions.
 

Preliminary Results
We have performed preliminary analysis on coated and uncoated metal fibers using the Field Emission Scanning
Electron Microscope (FE-SEM). FE-SEM is part of Kuwait University Nanotechnology Research Facility
(KUNRF). Figure 1 shows uncoated 35 micrometer sintered metal fibers made of FeCrAlly. The average
chemical analysis, shown in Figure 2 (Spectrum 67 and 68), confirms the expected chemical composition of
FeCrAlly. Figure 3, on the other hand, shows the aluminium oxide (Al2O3) nano-washcoat on 35 micrometer
sintered metal fibers. The coating was done with 50 nanometer Al2O3 particles in colloidal solution. It
is clear from the picture there are small cracks on the surface as a result of the excess coating material. The
average chemical analysis, shown in Figure 4 (Spectrum 59 and 60), shows that the Al2O3 nano-coating is not
uniform. The goal of this study is to define coating processes that results in uniform nano-washcoats with no
excess material and surface cracks. 

 

 

Research Methodology
To achieve the objective of this project, the research will specifically focus on two major tasks: (1) Finalize
coating application methodology of the proprietary nano-washcoat to sintered metal fibers to attain uniform
coating and high metal adhesion; (2) Using precious and non-precious metal coating formulations, finalize the
coating application methodology of the proprietary catalytic topcoats to obtain uniform coatings and no shedding.
Surface chemical analysis using FE-SEM will be performed to quantify the distribution of the nano-washcoats
and topcoats on the surface of the metal fibers.

Comments
Based on initial findings, adhesion of the nano-particle washcoat to the metal fibers needs to be improved to
reduce excess material, cracks, shedding or flake-off of the wash-coat/catalyst topcoat. A major task of this
project is to improve the coating technology of catalytic topcoats for uniform application and improved adhesion
to the nano-washcoat. Our plan is to add high temperature binders such as silicon dioxide (SiO2) as
nanoparticles in colloidal solutions. Using high temperature binders, in small amount, is expected to improve
adhesion between the metal oxide nano-particles and between nano-particles and the surface of the metal fibers.
Catalyst formulations have been developed using a combination of precious and non-precious metals to provide
“mild” oxidizing coatings which selectively oxidize CO and THC and significantly reduce NO2 to NO. Catalyst
formulations evaluated include transition elements including Lanthanides.   Evaluation of potential combinations
of topcoats will be performed using small samples.  
Scale-up of the exhaust remediation systems proved that performance of the nano-washcoat and catalytic
topcoat was reproducible in larger systems; however, engine vibration and exhaust pressure changes contributed
to wash-coat/catalyst topcoat shedding or flake-off.  As a result, performance of the exhaust remediation system
decreased with time. Catalyst poisoning was considered in our evaluation of the performance drop-off, but did
not appear to be a contributing factor. Evaluation of metal surface preparation and slight nano-washcoat
modifications are expected to resolve adhesion issues.  
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Figure 1: Uncoated 35 micron sintered metal fibers
Figure 2: Chemical analysis on the surface 
of un-coated 35 micron sintered metal fibers.
Spectrum 67 and Spectrum 68

Figure 4: Chemical analysis on the surface 
of coated 35 micron sintered metal fibers.
Spectrum 59 and Spectrum 60

Figure 3: Coated 35 micron sintered metal fibers, 
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Dissimilarity Detection of Highly Similar Images 
Top pair: γ = 0.998 (99.9% similar), on average 
1000 pixel comparisons are required to detect 
dissimilarity. Bottom pair: γ = 0.854 (92.7% 
similar), on average 14 pixel comparisons are 
required to detect dissimilarity.  
These results are regardless of image size. 

Probabilistic Image Matching:
Changing the Rules of the Game

Adnan A. Y. Mustafa

Introduction 
Current state of the art image 
matching techniques, whether 
adopting an intensity-based 
approach (where image pixel 
intensities are compared) or a 
feature-based approach (where 
features are extracted and then 
compared) are image sized 
dependent. As image size increases, 
so does matching time! However, 
matching in similarity space rather 
in size space using a probabilistic  
approach, not all of the image 
pixels have to be compared, but 
only a small fraction of them and is 
size invariant. We present a model 
for matching binary images. 

Conclusion 
A probabilistic approach to 
matching leads to quicker matching 
than conventional methods as long 
as the similarity between the 
images is less than 99.9998%. The 
method is size invariant.  

Adnan A. Y. Mustafa, Department of Mechanical Engineering, Kuwait University: adnan.mustafa@ku.edu.kw

Probabilistic Matching 
Model for Binary 
Images (PMM) 
 
 
 
where 
 
 
and u,v are the images, p is the 
number of mappings and Po is the 
probability mass function. 

 
 
 
  

matching time vs. image size. 

This research shows that to detect 
dissimilarity between images –even 
highly similar images- only a few pixels 
need to be compared and not all pixels, 
This is accomplished by a probabilistic 
matching model that predicts the 
number of points required to compare 
images. Test results are in close 
agreement with theoretical prediction.
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matching time vs. image similarity

Matching Bird Images 
(From top to bottom: I1, I2 and I3) 

   
   

Image pairs 
I1, I2 I1, I3 I2, I3 

Similarity 88.7% 67.4% 78.7% 
γ 0.887 0.674 0.787 
E[MDNµ] 17.759 6.330 9.509 
Test  MDNµ 19.201 7.369 10.281 
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Detecting Dissimilarity 
The expected number of mappings 
required to detect similarity (MDN) is 
given by: 
 
 
Below is a plot of this equation, 
where it can see that MRN has small 
values except when γ is close to 
unity (i.e. very similar images). 

 
 
 
  

No financial funding 
was provided for this 

research.

Test results are in close proximity to the 
predicted theoretical values of PMM. 
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Binary matrices: M1,M2,M3. 

Quick Matching of Big Data: 
the Binary Case
Adnan A. Y. Mustafa

Introduction 
The need to compare big data 
arises in many fields of science. In 
many instances the data is binary 
(e.g. image analysis, audio 
processing, character recognition 
and computer file comparison). 
Because of the huge size of the 
data, traditional matching methods 
(e.g. correlation or SAD) that 
compare all of the data are not 
practical, and a more efficient way 
of comparing the data becomes 
crucial. 

A Probabilistic Model for Matching 
Binary Vectors      
Given two binary vectors u and v, the 
probability of dissimilarity occurring 
between them on the pth mapping is, 
 
 
for p = 1, 2, … and k ∈ [0,1] is the 
similarity between the vectors, 
 
 
ϕ() is the probability mass function. k is 
related to the hamming distance (dH):  
 
 
 
where n is the vector size. 
 
 
 
 
 

Conclusion 
Using a probabilistic approach to 
matching leads to quicker 
matching. The amount of 
similarity between the data can 
be estimated to a good degree (< 
5% error) by repeated trials.  

Adnan A. Y. Mustafa, Department of Mechanical Engineering, Kuwait University: adnan.mustafa@ku.edu.kw

Approach 
Using a probabilistic  approach, we 
show that to compare two sets of 
data, only a small fraction of the 
data needs to be compared to 
determine the amount of  similarity 
between them. 

No financial funding was 
provided for this 

research.

E[p] vs. k. 

%k error vs. number of trials. 
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The probability distribution function of 
detecting dissimilar vectors, PD(p,k)  
 
 
 
The expected value and standard 
deviation of p is: 
 
 
 
Let MDN denote the Mapping Detection 
Number which is defined as the number 
of mappings required to detect a pair of 
vectors as being dissimilar and MDNµ is 
its the mean value.  k can be estimated 
by, 
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We present a probabilistic matching model that predicts the number of points required to compare 
two binary data sets. We show that to detect dissimilarity only a very small number of points - and 
not all of the data- need to be compared. The model is size invariant; huge data can be matched as 
quickly as matching small data. The similarity between the data can also be measured to a good 
degree by repeating the matching process several times. A
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INTRODUCTION 
A drilling rig is a combination of a large 
number of equipment that are connected 
with each other to drill a well for producing 
hydrocarbons (Figure 1). Drilling rigs 
usually experience severe vibrations at the 
drill-string, which consists of drill pipes and 
drill collars (Bottom Hole Assembly). These 
vibrations are mainly of three types: 
torsional (stick-slip oscillation), axial (bit-
bounce), and lateral (whirl) vibrations. 
These vibrations may occur due to 
formation/drill string interaction, imbalance, 
or initial curvature within the drill collar 
section. When these vibrations are severe 
they may cause failures in drill-string 
components, the loss of expensive tools in 
the hole, such as bit and logging 
sources/equipment, bit damage (as shown 
in Figure 2), wellbore instability and 
reduction in the Rate of Penetration 
(ROP). (Yigit and Christoforou, 2006) 

ABSTRACT 
A dynamic model with an active control strategy was obtained to reduce stick-slip and bit-bounce of a drill-string with a top-drive rig system in oil fields. The model includes complete drive 
systems for both rotational and axial motions, as well as the hoisting system. Simulation results show that in certain conditions the drill-string may experience high values of Torque on Bit 
(TOB) and Weight on Bit (WOB), which can damage sensitive tools within the drill-string. The numerical simulations demonstrate that vibrations can be mitigated with the simultaneous 
presence of axial and torsional feedback controllers in the system.  

  OBJECTIVES  
The main objective is to study the relation 
between stick-slip and bit-bounce by 
developing a mathematical model for top-
drive system rigs and include the effect of 
the complete drive system for both 
rotational and axial motions. In-addition a 
control strategy is to be designed and 
implemented to the system for mitigating 
vibrations and assuring smooth drilling 
conditions. 

REFERENCES 
• Yigit, A. S., and Christoforou, A. P. 2006. Stick Slip and Bit Bounce Interaction in Oil Well Drillstrings. Journal of Energy Resources Technology 128, 268–274. 
• Kuwait Oil Company (KOC) 2015. Open Wells Database. 
• Kautsky, J., and Nicholas, N. K. 1985. Robust Pole Assignment in Linear State Feedback. International Journal of Control 41, 1129 1155. 
 

Controlling Stick-Slip and Bit-Bounce in Drill-Strings 
Fatemah A. Al-Sairafi 

Mechanical Engineering Department, College of Engineering and Petroleum, Kuwait University 

CONCLUSIONS 
Results have shown that the 
simultaneous presence of axial and 
torsional controllers can assure having 
smooth drilling conditions, thus 
increasing the life of drilling equipment 
and increasing the ROP (Rate Of 
Penetration). 

METHODOLOGY 
The governing equations of axial and 
torsional motions were derived using 
Lagrange’s method, a Matlab code were 
constructed to solve the system. The 
numerical results obtained were validated 

      

      

RESULTS 
The open loop simulations for a soft formation and a desired bit 
angular speed of 11.5 rad/s is presented in Figure 4. It can be 
shown that the system is experiencing both stick-slip and bit-
bounce vibrations with large values of TOB and WOB.  

Figure 2: Field log and bit condition after experiencing severe vibrations. (KOC, 2015) 

A  torsional  feedback controller is designed and implemented to 
the system using pole-placement algorithm to mitigate stick-slip 
presented in Figure 4. Figure 5, represent the closed loop 
simulations with the presence of torsional controller for a softer 
formation and a desired bit angular speed of 15.7 rad/s. 

Figure 4: Open loop simulations at ωd=11.5 rad/s and kc=50 MN/m. 

Figure 5: Closed loop simulations at ωd=15.7 rad/s 
and kc=15 MN/m. 

From Figure 5, it can be validated that 
torsional controller will mitigate stick-slip 
only, and in order to eliminate bit-
bounce an axial controller need to be 
designed and implemented to the 
system. 
 

The closed loop simulation with axial 
and torsional controllers is presented in 
Figure 6, It can be noticed from that 
figure that both bit-bounce and stick-slip 
were eliminated resulting in smooth 
drilling conditions. 

Figure 6: Final system simulations at ωd=15.7 
rad/s and kc=15 MN/m. 

Figure 1: Basic rig components schematic for a drilling 
rig. 

with real data logs recorded while drilling the production sections 
in Kuwait fields. After studying the system an axial and torsional 
feedback controllers were designed and implemented to the 
system using robust pole-placement algorithm with Ackermann’s 
method. 
Figure 3, represents the simplified lumped model for axial (left 
side) and torsional (right side) motions based on the assumption 
that the BHA behaves rigidly.  

Figure 3: Simplified lumped model for axial and torsional motion. 
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Microstructural and Hardness Heterogeneity in Al Alloys 

Processed by Accumulative Roll Bonding (ARB) 
Mohamed K. Gumman and Khaled J. Al-Fadhalah

Department of Mechanical Engineering, College of Engineering & Petroleum, Kuwait University, Kuwait

Introduction
Accumulative roll bonding (ARB) is one of the major methods to
produce ultrafine grain (UFG) metallic structure, having grain
size in submicron level, in a bulk form using sever plastic
deformation [1]. Fig.1 describes the ARB process where two
small strips are wire brushed to increase the surface roughness
and enhance bonding, and then stacked in top of each other
and fed into the rolling machine to reduce the thickness by
minimum of 50%. The rolls exert sufficient pressure that result
in bonding of the two strips. The bonded strips are cut in two
halves and ARB process is repeated for several cycles until
specified amount of strain is achieved. Typically, UFG structure
is produced after 5-9 cycles depending on the material.

Objectives
• To examine grain refinement by ARB for the two Al alloys.
• To study effect of ARB on hardness evolution at the micro-
and nano-scale for both aluminum alloys.
• To evaluate the effect of strain hardening and contact depth
on the evolution of hardness at nanoscale.

Results
Fig. 2 & 3 show grain refinement after ARB processing for AA1100
& AA6061. As-received microstructure for both alloys has grain
size between 10 to 20 µm, while it became less than 1 µm with
increasing number of cycles. Measurements of mean intercept
length show that average grain size after 5 cycles is 560 nm in RD
and 320 nm in ND for AA1100, while it further decreased in
AA6061 to 430 nm in RD and 220 nm in ND. Fig.4a plots Vickers
microhardness (Hv) against ARB strain. The hardness of AA1100
(AA6061) increases from 44 (43.5) Hv for as-received samples to
63 (99) Hv after 5 cycles. The increase in hardness with number of
cycles (ARB strain) is more effective for AA6061 demonstrating
stronger strain hardening as compared to AA1100, where the
latter alloy has higher dynamic recovery due to the high stacking
fault energy. Similar trend is also shown in Fig.4b for hardness
measurement using nano-indentation. The variation of hardness
with contact depth (hc) is plotted in Fig.5a for samples processed
by 5 cycles. The slope for AA6061 sample is higher showing more
dependency on hc. Fig.5b demonstrates the stronger dependency
of AA6061 on hc with increasing ARB strain.

Methods
Strips of AA1100 and AA6061 were cut and wire brushed prior
to ARB. A lab rolling mill was used to conduct ARB using 50%
reduction in thickness per cycle. For each ARB cycle, two strips
will be stacked to be 2 mm in thickness and then rolled. The
procedure was repeated up to 5 cycles. Vickers microhardness
indentations were made on ARB samples. Additional hardness
evaluation was made using the nanoindenter machine available
at the Nanotechnology Research Facility. SEM imaging was
also used to evaluate the microstructure and to measure grain
size in rolling direction and normal direction using method of
mean intercept length .

Conclusion
• ARB produced UFG structure after 5 cycles for both alloys.
• Strain hardening by ARB was more pronounced in AA6061.
• Nanoindentation measurements show stronger dependency of

hardness on contact depth for AA6061 as compared to AA1100.

References
1. Saito Y., et al., ICAA-6, 1998, p.2003.
2. Tsuji N. et al., Adv. Eng. Mater., 2003, v.5, p.338.

Abstract
Accumulative roll bonding (ARB) is a severe plastic deformation process that is typically applied to sheet production of Al alloys to
produce ultra-fine grained microstructure. The grain refinement enhances several mechanical properties such as strength and
hardness. In this project, the effect of ARB has been examined on the microstructural refinement and hardness evolution of two
aluminum alloys (commercially pure aluminum AA1100 and aluminum alloy AA6061). The results show that the use of 5 cycles of
ARB reduced the grain size in AA1100 to 560 nm in rolling direction (RD) and 320 nm in normal direction (ND), while it decreased in
AA6061 to 430 nm in RD and 220 nm in ND. In addition, hardness measurements at micro- and nanoscale show that AA6061 has
stronger strain hardening and its hardness is relatively more dependent on contact depth (hc).

Fig.1 Schematic illustration for common steps 
used in Accumulative Roll Bonding (ARB) [2]

Fig.2: SEM micrographs of ARB AA1100:                    
a) As received, b) 1 cycle, c) 3 cycles, d) 5 cycles

Fig.4 : Average hardness vs. equivalent strain 
for AA1100 and AA6061 processed by ARB:       
a) Vickers Microhardness, b) Nanoindentation

Acknowledgment
The authors would like to acknowledge Kuwait University
funding project (GE 01/07) and College of Graduate Studies.

(a)  

(b)  

Fig.5 : Hardness variation with indentation 
contact depth (hc) using nanoindenter for 
ARB samples: a) H vs hc , b) dH/dhc vs. strain

Fig.3: SEM micrographs of ARB AA6061:                    
a) As received, b) 1 cycle, c) 3 cycles, d) 5 cycles
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Recovery of Crude From OVL Pits in KUWAIT: A Successful Story

Abstract 
Weathered Crude Oils stored in open and unlined pits pose several environmental, safety and health issues to the flora, fauna and human population. The weathered crude oil could leach through the cracks and 
fissures in the ground surface contaminating the groundwater contribute to a higher concentration of VOCs and hazardous gases like H2S in the atmosphere and render the soil unusable due to high concentration of 
petroleum hydrocarbons. Processing and Recovery of clean oil is possible through the use of complex technologies involving the use of mechanical equipment, chemicals and heat. By processing and recovering clean oil 
from weathered crude, it can be seen that the dangers of pollution posed to groundwater, atmosphere and the soil can be greatly reduced and removed. In addition to reducing the dangers to the environment, 
substantial revenues are also being generated which keeps the clean-up process self-sustaining. 
This paper describes the successful recovery of 905,900 barrels from large waste oil pit that was estimated to contain approximately 1,000,000 barrels of Oily Viscous Liquid (OVL) out of which approximately 600,000 
barrels were estimated recoverable crude. The process not only recovered 50% more than estimated recovery, yet this has helped to remediate and mitigate negative environmental impact and generated revenues for 
WJO.  Between June 2011 and July 2014, the footprint of that pit has reduced by approximately 60% due to the cleanup efforts. 

Dr. Salah M. Almudhhi 
Petroleum Engineering Department, College of Engineering and Petroleum

Introduction 
As a result of the generation of various waste oils generated from crude oil recovery operations at Wafra Joint Operations (WJO), a number of large 
waste oil pits were created which contain on an average about 800,000 to 1,000,000 barrels of weathered Eocene and Ratawi crude per pit. The waste 
oils were originally stored into these open to air and unlined pits causing the loss of much of the light ends concentration due to evaporation, leaving a 
very low API gravity oily viscous liquid (OVL). The Wafra waste oil pits were formed by earthen walls raised above grade containing OVL for as long as 30 
– 40 years.  Over time, the OVL has become a complex multi-phase mixture of oil, water, sediments, wind-blown sand, debris, and emulsions with very 
few remediation and disposal options.   
Various studies have shown that waste oils stored in open and unlined pits either from the remnants of the Iraq war (in 1990 to 1991) or due to the 
generation of off-spec material from operational issues, pose significant environmental concerns including soil contamination - affecting flora and 
fauna, groundwater contamination - affecting drinking water and irrigational water supplies and finally the atmosphere - affecting clean air. Additionally 
waste oils also affect human population either directly or indirectly by emitting hazardous organic compounds into the atmosphere or leaching into the 
ground water to render it unsafe for consumption or other purposes. 
The Government of Kuwait and Environment Public Authority of Kuwait (KEPA) has required the eventual closure of these waste oil pits and a 
restoration of the impacted area to a reasonable and achievable level of ecological functioning. 

Description 
Oil and gas production operations generate significant volumes of waste streams like produced water; production rejects; tank bottoms; and waste 
produced during drilling, pre and post treatment, shutdown and maintenance operations. 
Until 1999, it was an operational practice at WJO to discharge the process effluent and other waste streams into waste oil pits for evaporation. At one 
point in time, there were 60 such evaporation pits across the Wafra oil field area.  Beginning 1999, as part of a zero discharge initiative, WJO closed 
most of the production sub-center pits. Only a few unlined pits near the Pressure Maintenance Plant (PMP) are in use. All of the evaporation pits at 
WJO are formed by earthen walls, are above grade, and unlined. Figures 1 and 2 show the layout of evaporation pits in WJO and the change in 
landscape over time (between 2006 and 2014).   
The evaporation pits in WJO were filled with process effluent and waste streams over time. Some of the pits and the oily material in them is about 30 – 
40 years old. Over time, the oils and other products in the pits stratify and can be broadly summarized as free/floating oil on the top, saline effluent 
water underneath, and oily sludge at the base as shown in Figure 3. 
Analysis of the samples was performed by Kuwait Institute of Scientific Research (KISR) in Table 1.  Potential migration of oil into the groundwater 
aquifer is a major environmental concern with a groundwater depth of 20m, possibility for oil migration is substantial.  Also, Kuwait it is home to several 
migratory birds  which may land and get trapped and die (see Figure 4). 
A sophisticated OVL Plant has been constructed  nearby the pit to conduct recovery process.  It was estimated that Pit 28A contained 1,000,000 barrels 
of OVL out of which 600,000 barrels were Recycled Product and 400,000 barrels were water. After almost three years of process startup as of 1 July 
2014, 1,420,000 barrels of OVL has been processed with 905,900 barrels recovered (50% higher than the estimated recoverable quantity) of Recycled 
Product and pump to WJO. 
The treatment process is a very dynamic process since the incoming quality of weathered crude varies as the level of the pit goes down. The quality 
also varies due to time of the day, time of year, weather conditions and other environmental factors. The type of chemicals, dosage and operational 
parameters have to be constantly monitored and tweaked to ensure that recycled material always meets the customers specifications. At the end of the 
process, the pit size has been reduced by 60% as shown in Figure 5 and a reduction in footprint of Pit 28A between 2009 and 2014.  

Conclusion 
The encouraging result of this project would expedite cleanup of other OVL pits scattered in Kuwait, especially those resulting from Gulf war 1991 due 
to burned oil wells.  This project helped in solving a long term environmental problem with revenue in return through oil recovering, as well as 
enhancing the footprint of the contaminated area.  Given the proven track record of successfully recovering 905,900 barrels of recovered product from 
the OVL in JO, this remediation model is beneficial and viable and environmentally friendly solution and at the same time generating revenues for the 
end-users.  As of 1 July, 2014, WJO recovered 905,900 barrels of Recycled Product from OVL in Pit 28A. This quantity is inclusive of diesel added to the 
process for dilution. Excluding diesel added, the Recycled Product recovered is 825,000 barrels. The original size of Pit 28A was about 83,000 m2 in 
2009. Since the processing of OVL commenced in 2011, WJO has been able to reduce the footprint of Pit 28A as and when the level of OVL has reduced 
due to the on-going processing and recovery operations. As of 1 July 2014, the size of Pit 28A was about 32,500 m2. 
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Figure 1: Aerial view of Evaporation Pits as of 2006

Figure 2: Aerial view of Evaporation Pits as of 2014

Figure 3: Typical cross-section of an Evaporation Pit

Figure 4: Photo of bird stuck in the oil

Figure 5: Pit 28A in WJO between 2009 and 2014
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Table 1  - Analysis of Pit 28A by KISR (December 2006)

Sample ID No. 10 No. 11 No. 12
Pit 28 N Pit 28 M Pit 28 S

pH 6.89 6.61 6.61
Density @ 40o C 1.0083 0.9945 0.9928
API Gravity 6.64 8.5 8.74
Viscosity @80o C 605.319 552.636 304.855
Viscosity @100o C 324.823 204.68 168.56
Pour Point Not Possible Not Possible Not Possible
Flash Point Not Possible Not Possible Not Possible
Total Sulfur % 3.096 3.316 3.234
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Eco Future of Energy Resources in Kuwait Until 2030: Reality and Ambition

Abstract 
Sustainable development has become first priority on the agenda of government of Kuwait, especially in fields that are related to environment protection and society including the development of integrated 
management systems for air quality, programs for the reduction of GHG emissions, the environmental compliance of oil companies through carefully planned programs, the wide use of renewable energy as the main 
source of power generation, all provide a compelling evidence of the firm commitment of the State of Kuwait towards the sustainable development of its society and the protection of its environment. 

Dr. Salah M. Almudhhi 
Petroleum Engineering Department, College of Engineering and Petroleum

Introduction 
The Ministry of Electricity and Water (MEW) provides the country with its needs from electrical 
power and fresh (distilled) water supplies through five Power and Desalination Plants (PDPs) 
built along the Kuwaiti coastline. All plants are mainly fueled by the relatively cheap heavy and 
high Sulphur content fuel oil, and hence provide a source of air pollutant emissions, particularly 
Sulphur dioxide (KEPA, 2002).  
Kuwait has one of the highest power and fresh water consumption rates per capita in the world. 
However, Kuwait is currently facing rising energy and fresh water demands. The estimated total 
additional power load and the amount of water required for the State projects of up to 2020 are 
10,000 MW and 250 MIGD, respectively. Consequently, the Kuwaiti Government by plans to 
double the installed capacity to 30,000 MW of electricity and 1,000 MIGD of water 2030, with 
the challenge of reducing air pollution in adhering to HH the Amir commitment to the Climate 
Change Convention Summit on Doha 2012. 
This research tries to investigate the alternative energy resources suitable for Kuwait to meet 
the commitment of 2030 on environmental friendly ground 

Discussion 
Kuwait is no change than GCC countries in daily life style that is reflected in high consumption 
rate per capita of electricity, Figure 1 shows a sharp increase in electricity demand compared 
with fluctuating oil production increase.  This was one of the motivations factors that drove 
Kuwait to start thinking in diversifying energy resources which will lead to oil reserve 
conservation, other facts are summarized in Figure 2.  The corner stone in this project was the 
commitment of HH the Amir to UNFCCC summit on Doha, 2012 (Figure 3).  Figure 4 shows that 
renewable energy would be perfect choice to Kuwait since electricity peak demand lasts only for 
45 days during hot dry summer. 
As planned by the government, 145 MW should be in service in five years from 2010, and all 
possible methods have been studied, Figures 5 through 7 summarized it all.  Figure 8 was a very 
optimistic projection which is realized later.  Nuclear power option was omitted due to 
Fukushima disaster, all efforts focused on renewable rather than alternative energy resources, 
illustrated in Figures 9 and 10.  Figure 11 shows that Kuwait has high potential of solar and wind 
power, therefore, there two options have been chosen to satisfy the 15% commitment. 

Conclusion 
Kuwait can not work alone to reach the 15% goal, NGO and other stakeholder in the 
community have to take part of this challenge using the roof top solar which will contribute by 
1000 MW by 2030.  Using Figure 11, west Kuwait is been located to host the solar and wind 
power projects.  As illustrated in Figures 12 through 14, Shaqaya project is expected to enter 
the electrical grids in two years with 70 MW.  Abdaleya should add another 50 MW, this 
capacity has been shifted from year 2015 to 2018 therefore is it critical for the community to 
take part in order to reach 4500 MW, 15% of the projected capacity in 2030. 
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ANALYSIS OF PRECONDITIONING EFFECT ON POLYMER
STABILITY IN ROCK USING X-RAY CT

Abdullah Alajmi and Meshal Algharaib 
Petroleum Engineering Department

Experimental Work Results

Conclusion
The stability of polymer slug was quantified. 
As the preflush slug salinity decreases, the 
polymer slug become more stable.  
Larger preflush slug size led to fingering and 
instability of the preflush slug. Preflush with 
higher viscosity contributed to a good 
preflush slug sweep. . 

Abstract
This work investigates the preconditioning effect on the polymer stability in high 
salinity reservoir. The effect of preflush on the integrity and stability of polymer slug 
was monitored and quantified by X-Ray CT imaging. 
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Flow

Problem: not stable polymer due to 
high reservoir salinity.

Solution: inject preflush with lower
salinity to help in the stability of 
polymer.
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            Water Control Management Utilizing Downhole Water Sink Technology: Application of A Reservoir in the Middle East
ENG. Nasser Hadi Alazmi & Dr. Faisal Abdullah Aladwani 

Petroleum Engineering / College of Engineering and Petroleum

Introduction
Excessive water production is considered as a serious problem in oil-producing reservoirs. Several oil companies could be called water
companies because of the increasing of the water production rates. Worldwide daily water production is around 300 million barrels
compared with 80 million barrels of oil, which means that oil companies produce almost three to four barrels of water for each one
barrel of crude oil from their depleting reservoirs. This number of water production is expected to exceed 350 million barrels per day in
2020. Therefore, treatment and disposal of water has been estimated to be about $55 billion/year by taking expenses of water disposal
and treatment about 0.5$/bbl. Reservoir rocks mainly contain both petroleum hydrocarbon and connate water. Water aquifers provide
an extra drive mechanism to produce the oil from the reservoir, but it can create production problems in the wellbore. This water may
be called connate, interstitial or formation water but it is commonly referred to as produced water. Managing this produced water is a
great challenge for oil companies. Water production effects are reflected in every stage of oilfield life, during drilling, though
development, and production. As long as the water production rate is below an economic level of water oil ratio (WOR), there is no
need for any water control techniques or methods. Understanding the mechanism of water production is mandatory for controlling the
water production issues. Additionally, many factors indicate the source of flowing water and these factors should be detected to
understand producing water source. Finally, determining the causes of the water production problems can lead oil companies to
maximize reservoir productivity and to innovate several water-control methods to minimize the high expenses. Each cause or problem
requires a different approach (or technique) when trying to find the most optimum solution. Recently, some Middle Eastern reservoirs
suffer from excessive water production problems. At early well’s life, water is not expected in the production stream. During the high
amount of hydrocarbon production, water will start growing up causing water coning, therefore, water could be produced with excessive
amounts and that affects the revenue that comes from the hydrocarbons due to additional water treatment expenses. The reason in
producing water with this excessive amount is that for many wells drilled, oil is producing above the economic limit (the limit at which oil
production rates for the individual well can’t cover the total operating expenses) and causing a sharp acceleration of water coning
issues. The purpose of this research is to study the effects of the excessive water production on the oil industry and to provide some of
the widely solutions used nowadays for this phenomenon. Moreover, the main purpose of this thesis work is to study the feasibility of a
new technology called downhole water sink (DWS) completion by building a numerical simulation model and to evaluate the DWS
performance in high water-producing wells for a sample reservoir located in the Middle East area. Recently, DWS completions has
been tested and proved in many wells to succeed in minimizing excessive water production and eventually increasing oil production
rates .

Objectives
• Evaluate DWS technology performance in vertical oil wells with severe water coning history of a reservoir in the Middle East area.
• Perform Economics analysis to compare DWS wells with the conventional wells.

Results
• The results obtained showed that completing the wells that have high water cut with DWS completion could have a valuable affect

in increasing the oil production and minimizing the unwanted water production.
• The results showed that completing the selected reservoir wells with DWS completion has a positive economic impact than

leaving the well producing high rates or using routine technique such as water shut off that will affect the wells later.

Methods 
• Water Oil Ratio and Its Derivative with Time Plots (Chan Plots).
• Production Logging Tool & Saturation Log (Reservoir Saturation Tool).
• Downhole Water Sink Completion (DWS).
• Reservoir Simulation (ECLIPSE-100).

Conclusion
• Increase in Recovery is attained with DWS completion over conventional perforation.
• Chan Diagnostic Plots of WOR and WOR’ time derivative have a great impact in determining the types of water problems.
• Water coning problems for the selected Middle East reservoir wells are controlled after completing these wells with DWS

technology.
 References 
• Inikori, S. O. (August, 2002). Numerical Study of Water Coning Control with Downhole Water Sink (DWS) Well Completions in 

Vertical and Horizontal Wells. Dissertation, Louisiana State University. 
• Wojtanowicz, A.K. et al. (7-9 April 1991). Oil Well Coning Control Using Dual Completion with Tailpipe Water Sink. SPE 21654, 

Proceedings of the SPE Production Operation Symposium, Oklahoma City, OK. 
• Craft and Hawkins Department of Petroleum Engineering, Louisiana State University. Retrieved from Website: 

http://www.pete.lsu.edu/research/dws 

Abstract
Water plays an important role in the oil and gas industry. Water production increases worldwide as more reservoirs depleted over time. Managing the subsurface water conformance has positive effects in maximizing hydrocarbon production and reducing the operating expenses
that expected mainly from the unwanted water production. On the other hand, ignoring such a problem could decrease hydrocarbon production and lead the well to be producing uneconomically. At the beginning of the well life, water will enter to the production stream. It is
important to identify the water source in order to solve any problem related to the unwanted water production. Once the mechanism of the water production is understood, an effective strategy can be formulated to detect and control water-related problems. Different technologies
and methods have been developed in order to determine and control water-related problems. Production logging tool (PLT) and Chan's WOR diagnostic plot are the common methods for determining if the water problem present or not as well as to analyze the causes of the
unwanted water production. Recently, downhole water sink (DWS) completion is a new technique using dual completion to control the unwanted water production in wells with bottom water drive. DWS wells contain two completions; the bottom completion produces water to the
surface while the top one is open for oil flow.
  
A large variety of chemical and mechanical water control technologies are available to mitigate the problems related to the unwanted water production. These technologies not only prevent or reduce water production; they also increase hydrocarbon production and extend the
reservoir lifetime. The aim of this study is to evaluate DWS technology performance in vertical oil wells with severe water coning history of a reservoir in the Middle East area. In addition, economic analysis results obtained by comparing the conventional wells versus DWS wells
to investigate the effect of DWS in reducing the water production and increasing the oil production. Results showed that the DWS completion minimized the water production by 18% and enhanced oil production by 26% compared to the conventional wells performance. 
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A. Reductions in NOx and CO2 emissions rates

1. Market-based environmental pricing has the potential to simultaneously
reduce NOx and CO2

2. Reductions in NOx emissions rates ranged from 76 to 177 (ton/day).

3. Reductions in CO2 emissions rates ranged from 47,300 to 147,000
(ton/day).

• Co-benefits to redispatching of 
generation
1. Reductions in the emissions of 

sulfur oxides (SOx).
2. Reductions in the emissions of 

mercury (Hg).

1. Market-based dispatching with 
environmental price signals can 
reduce emissions and water use 
simultaneously in electricity 
generation units.

2. Maximum NOx and CO2 reductions 
achieved over the 24 h period: 44%
and 22.4%.

3. Electricity redispatching can reduce 
total water consumption by as much 
as 49 to 132 (x1000 m3/day). 

4. Co-benefits associated with 
increase the cost of NOx and CO2

emissions which include reductions 
in SOx and Hg emissions.

5. Reductions of NOx and CO2

emissions can be achieved for an 
increased generation cost of 3–21%.

Methods

• Developed an integrated 
infrastructure to allow air 
quality, water and power system 
models to exchange information 
in a transmission and demand 
constrained grid.

• Modeled electricity dispatching 
for the highest demand day in 
2008 using an optimal power 
flow model, PowerWorld
Simulator.

• Simulated pricing policy 
scenarios:

Motivation

• To date, the impacts of the pricing 
of NOx and CO2 on power system 
emissions have only been 
examined separately.

• This study examines the impact 
on emissions rates of changes in 
emissions prices for both NOx 
and CO2.

• We simulate scenarios in which:
1. Prices were imposed on NOx 

emissions alone.
2. Prices were imposed on CO2

emissions alone.
3. Prices were imposed on both 

emissions.

The Problem

Observation:
• There are some trade-offs between NOx emissions and CO2 emissions prices.
• Increased prices of CO2 reduce the maximum NOx reductions that can be achieved

compared to scenarios with no carbon price.

(a) SOx reductions ranged from 57.5
to 195.4 (ton/day).

(b) Hg reductions ranged from  4.7 to
18.1 (lb/day).

Conclusion

• Different electricity generation 
units have different profiles of 
NOx and CO2 emissions per 
MWh of electricity generated.

• Imposing price signals for NOx 
and CO2 emissions causes shifts 
in the merit order of facilities:

• Lower the merit order of high NOx and 
CO2 emitting facilities relative to low 
NOx and CO2 emitting facilities.

• As a result, shift the generation away 
from high emitting facilities. 

CO2

emissions 
prices

1. $0/ton
2. $10/ton
3. $25/ton
4. $50/ton

NOx 
emissions 
prices

1. $0/ton
2. $2,000/ton
3. $10,000/ton
4. $25,000/ton
5. $50,000/ton

B. Emission Pricing and 
Generation Costs

D. Co-benefits
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C. Reductions in Water 
Consumption
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Results

The Effects of Market-Oriented Price Signals for NOx and CO2 on Emissions from
the Power Generation System 

Nawaf S. Alhajeri, and David T. Allen
Dept. of Environmental Technology Management, College of Life Sciences, Kuwait University

Center for Energy and Environmental Resources, The University of Texas at Austin
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Assessment Study of Environmental Impacts of Desalination 
Plants on Kuwait’s Marine Life
Poornima Ponnumani1, Bader Sh. Al-Anzi1*, Khawla Al-Shayaji2 and Haitham M. S. Lababidi2

1. Department of Environmental Technology Management, College of Life Sciences, Kuwait University
2. Chemical Engineering  Department, Faculty of Engineering and Petroleum, Kuwait University

Abstract 
Despite extreme climatic conditions, Kuwaiti waters support a range of coastal and marine habitats such as coral reefs, mud and sand flats and mangroves. They are
considered as one of the highest anthropogenically impacted regions in the world. Reclamation and dredging, industrial discharge, sewage effluents, brine discharge
from desalination plants and oil pollution are the major environmental stressors. The International Union for Conservation of Nature (IUCN) and the World Wildlife
Fund (WWF) identified the Arabian Gulf, which includes Kuwait coast as “ critically endangered ecoregion” The study is an effort to assess the impacts of
desalination plants on Kuwait's marine biodiversity.

Introduction
Desalination plants are progressively being installed, especially in water stressed arid and hyper-arid countries of GCC, where desalination of sea water remains the
most feasible and reliable source of fresh water to meet all the domestic and industrial requirements. The Arabian Gulf is recognised as a ‘Hot Spot’ of intense
desalination activities, supporting around 45% of worldwide desalination capacity. Despite the various benefits, it also offers potential negative impacts on the
environment. Those key issues are associated with the concentrate and chemical discharges to the marine environment. This concern significantly rises when the
concentrate is discharged to Arabian Gulf, a subtropical-tropical marginal sea, where water exchange with an open sea is restricted.

Primary Productivity – 152.9 µgC/l/d
Photosynthetic Efficiency – 15 – 25 µgC/h

Habitats – Mudflats, coral reefs,
mangroves, seagrass beds

Phytoplankton Density – 3098 – 1,821655
                cells/litre

Diatoms – 134 species
Dinoflagellates     - 86 species
Blue green algae - 2 species
Silicoflagellates    - 1 species

KUWAIT’S Marine Biodiversity Zooplankton Biomass: 0.14 – 0.86 g/m3

Hydromedusae       - 26 species
Copepods       - 40 species
Chaetognaths       - 7 species

Pearl
Rayed Pearl Oyster (Pinctada radiate)
Black – lip Pearl Oyster (Pinctada magritiferaI)
Wing Oyster (Pteria penguinI)

Fishries
14 commercial fishes – Pampus argenteus,
Tenulosa ilish, Pomadasys kakkan, Epinephelus
coioides, Lutjanus malabaricus, Otolithes ruber,
Acanthopagrus latus, Liza klunzingeri etc.

Environmental Impacts

 Higher levels of Cadmium, Copper,
mercury, vanadium, iron, phosphorous
and zinc in benthic sediments

 Elevated levels of copper in clams,
mollusks and algae

 Alteration in the structure and diversity
of softbottom benthic organisms –
domination of nematodes over
polychaets

 Reduction in diatom distribution and
decrease in chlorophyll 1a
concentration

 Decrease in growth and survival of the
sea grass, Posidonia ocianica

 Enhanced calcification and coral
bleaching

Mitigate Measures
Design and modification in the discharge and
dilution methods
 Introduction of multiport diffusers for better

nearfield dilution
 Application of farfield models (Transient

Plume Model, Arabian Gulf Model and
Delft3D) to monitor discharge criteria

 Introduction of advanced technologies ICP,
PRO for brine treatments

 Promoting fish sanctuaries by introducing
reef balls and other artificial support
materials
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1. Al-Yamini et.al.,(2002), Oceanographic atlas of Kuwait’s waters,KISR, ISBN: 9990641196
2. H.A. Naser (2015), The role of environmental impact assessment in protecting coastal and marine environments in rapidly developing islands: The case of Bahrain, Arabian Gulf, Ocean and

Coastal Management, 104, pp. 159 - 169
3. Y.F. Torquemada et al., (2005). Effects of salinity on leaf growrh and survival of the Mediteranian seagrass Posidonia oceanica (L.) Delile. Journal of Experimental Marine Biology and Ecology,

320, pp. 57 – 63.
4. M. Sadiq (2002), Metal contamination in sediments from a desalination plant effluent outfall area. The Science of the total Environment, 287, pp; 37 -44
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Energy and Environmental Discharges of Plastic, Recycled and Bio-
Degradable Bags: An Environmental Perspective for the State of Kuwait

Authors: Althafeery E., Almunifi Sh. and Alhajeri N. 

Dept. of Environmental Technology Management, College of Life Sciences

Motivation:
Why not considering paper bags?
• Paper bags generate 70% more 

emissions, and 50 times more water 
pollutants than plastic bags.

• Plastic bags use 40% less energy to 
produce and generate 80% less solid 
waste than paper.

• Even paper bags made from 100%
recycled fiber use more fossil fuels than 
plastic bags.

Paper bag has more negative 
environmental impacts.

EMAIL : ALMUNIFIA_93@HOTMAIL.COM

Abstract: 
The purpose of this study is to: 

1. Measure carbon footprint (Kg of CO2
emissions) of Plastic, 50%
Recycled, 100% Recycled and bio-
degradable bags. 

2. Estimate energy consumption 
(MMBTU) of Plastic bags. 

3. Estimate total cost (KD) of the 
production phase of plastic bags. 
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Methodology:
• Data were collected from different 

cooperative societies that covering all 
governorates of Kuwait. 

• The environmental footprint of Sultan 
Center and Saveco were also estimated 
and compared with those from 
cooperative societies.

• The production of 1 kg of polyethylene 
(PET or LDPE), requires the equivalent 
of 2 kg of oil for energy and raw material.

• Per kg of plastic, about 6 kg carbon 
dioxide is created during production and 
incineration processes. 

Results:
• CO2 emissions from using plastic bags in 

Kuwait cooperative societies range from 
18,000 to 50,000 Kg per month.

• The percentage of reduction that can be 
achieved for CO2 emissions is:
1. 62% for Bio-degradable bags.
2. 42% for 100% Recycled bags.
3. 20% for 50% Recycled bags. 

• Sultan center has the greatest CO2

emissions in Kuwait (270,000 Kg/m). 
• Monthly cost of Plastic bags ranges from 

27,000 to 9,000 KD.

Conclusion:
• Saad Alabdallah cooperative society 

has the highest CO2 emissions, while 
Al-Ahmadi has the lowest emissions.  

• Using Bio-degradable bags is the 
most cost-efficient scenario for 
reducing environmental impacts.  

• Low recycling rates for plastic bags 
prove recycling them does not work 
efficiently. 

• Plastic bags account for more than 
40% of a landfill's contents.

• Bio- degradable bioplastic also offers 
advantages over its energy 
consumption. 
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Introduction
Locally,

Middle
East

countries
are

challenging
food

security
mainly

for
increased

population,waterscarcity
and

climate
change[1].Among

the
countries

ofMiddle
East,

Kuwaithas
been

achieving
low

levelofself-sufficiency
food

production,and
depends

on
importing

food
[1].The

condition
ofwealth

in
Kuwaitenablesthe

countryto
achieve

stable
food

supplying;hence,Kuwaitis
classified

as
High

income:nonOECD
country

[2].Fresh
vegetable

such
as

leafy
vegetables,tomatoes,cucumbers,lettuce,and

bell
pepperare

the
main

agriculturalproducts
in

Kuwait[3].Recently,few
farmers

in
the

State
ofKuwaithave

started
practicing

organic
farming

methods.Experiencing
a

new
method

offarming
in

Kuwaitis
mainly

motived
by

the
perception

ofthe
benefits

of
organic

agriculture
on

human
health

and
environment.Many

studies
discussed

the
nutritionalvalues

and
differences

between
organic

and
conventionalfood

agriculture;
nevertheless,no

perviousstudyhasbeen
done

on
organicfood

in
Kuwait.The

primary
objective

ofthisstudyisto
investigate

locallygrown
organicand

conventionalcropsin
term

of:TotalPhosphorous-TotalNitrogen
–

Iron
–Manganese

asan
indicatorforfood

quality,and
Arsenic

–
Selenium

–
Lead

–
Copper- Zinc

to
evaluate

the
safety

issues.
The

study
is

complemented
with

a
public

survey
to

investigate
the

public
perception

aboutgrowing
and

consumingorganicfoodasopposedtoconventionalgrown
foods.

Material and Methods
Fourdifferentcrops

were
included

in
this

study
forthe

purpose
ofcomparison.The

study
compares

between
conventionaland

organically
grown

(Cabbage
–

Broccoli–
Lettuce

and
Roca).Selection

ofthe
crops

was
based

upon
availability

in
both

farms.
Samples

were
selected

to
combine

results
and

average
forallsamples

were
taken

for
each

elementin
the

analysis.On-site
sampling,cropswere

cut5
inchesawayfrom

the
roots.Allsampleswere

collected
between

Februarysto
March

of2015.Selection
ofthe

samples
was

based
on

the
availability

in
the

gardens,farms
and

retailmarket.The
sample

size
was

atleastone
kg

forsmalland
medium-sized

fresh
products.Samples

were
weighed

toaround250
g,andstoredinemptyglasscontainersforfreeze-drying.

Samples
were

analyzed
for:

1)
TotalPhosphorus

(TP)
concentrations

using
(FIA)

instrument.2)TotalNitrogen
(TN)concentrations

using
(LECO

Truspec
CHNS-628)

instrument.3.Iron
(Fe)and

Manganese
(Mn)using

(ICP)analyzer.4)Arsenic
(As),

Selenium
(Se)and

Lead
(Pb)using

(ICP).5)ofCopper(Cu)and
Zinc(Zn)using

(ICP)
analyzer.

Result and Discussions
Organic

Lettuce
contained

the
highestamountofTP.In

contrast,concentrations
ofTP

were
higherin

the
conventionalthan

in
organicsamplesofCabbage,Broccoliand

Roca
crops.ConcentrationsofTP

in
the

organiccropsdid
notexceed

4000
mg/Kg

exceptfor
organic

Lettuce
were

the
concentration

of
TP

reached
6641

mg/Kg
exceeding

the
content

of
TP

in
all

other
conventional

samples.
The

average
content

of
TP

in
conventionalandorganiccropswas4605.43

mg/Kgand
3841.54mg/Kg,respectively.

TN
was

higher
in

conventionalCabbage
and

Broccoli,while
itwas

found
higher

in
organic

Lettuce
and

Roca
(fig.1).The

average
contentofTN

in
organic

crops
(4.10%

)
washigherthan

in
conventionalcrops(3.80%

),respectively.In
thisstudy,organiccrops

were
found

to
contain

higherTN
than

conventionalcrops.forthe
organic

crops,highly
content

of
TN

indicates
intensive

use
of

organic
fertilizers

(compost
and

manure);
anotherreason

is
thattwo

ofthe
organic

farms
were

using
harvesting

fish’s
waterin

irrigationthatcanberichwithnutrientsincludingTN.

ConventionalRoca
contained

the
highestamountofFe,followed

by
the

conventionalLettuce.W
hile

the
contentofFe

in
Cabbage

and
Broccolisamplesare

relativelysimilar(fig.2).On
average,content

ofFe
was

found
almostthreefold

higherin
conventionalcrops

(814.77
mg/Kg)than

in
organic

crops
(242.42

mg/Kg).
Roca

samples
contained

the
highest

amount
of

Mn
among

other
samples;

conventionalRoca
showed

higherconcentration
(87.37

mg/Kg)than
organicRoca

(50.25
mg/Kg).On

the
otherhand,Mn

in
organicBroccoliwasalmosttwo

timeshigherthan
in

conventionalBroccoli.The
average

contentofMn
was

(43.75
mg/Kg)in

the
conventionalcrops,while

itwas
(36.55

mg/Kg)in
organiccrops.
ConcentrationsofAswere

found
higherin

alltested
organiccropsthan

in
conventional(fig.3),asthe

average
contentofArsenic

in
the

organic
crops

was
(2.78

mg/Kg)compared
with

the
conventional

cropswas(1.01
mg/Kg).ConventionalCabbage

and
Roca

contained
higheramountofSe

than
in

the
organic

ones
while

Se
contentfound

higherin
organic

Broccoli.Organic
and

conventionallettuce
samplescontained

similaramountofSelenium.The
average

contentofSe
wassimilarin

organicand
conventionalcrops,(3.79

mg/Kg)and
(3.91

mg/Kg)respectively.Pb
contentwas

detected
in

organic
Lettuce

and
Roca

followed
by

conventionallettuce.On
average,contentofPb

was
found

higherin
organic

crops
(0.82

mg/Kg)than
in

conventionalcrops
(0.44

mg/Kg).Itwas
noticed

thatorganic
Lettuce

contained
the

highestconcentrationsofAsand
Pb

and
contain

similarconcentration
ofSe

in
the

conventionalLettuce,although
organic

Lettuce
and

Broccoliwere
collected

from
the

same
farm.

This
indicates

the
differentresponses

ofmetals
absorption

reliance
on

vegetable
type.Organic

Broccolishowed
no

detection
ofPb

as
wellas

ConventionalBroccoli.Accumulation
ofheavy

metals
in

the
organic

crops
samples

contradicts
with

studies
thatindicate

lowerconcentrations
ofheavy

metals
in

organic
food.This

suggesting
a

potentialsource
ofcontaminated

soilwith
heavy

metals
in

the
practiced

localorganicfarming.The
increase

ofheavymetalscontentcould
be

related
to

the
high

contentofTN
in

the
organic

crops
and

thatassumption
enquiring

ifthe
farmed

soilis
were

treated
previously

with
chemicalfertilizers.Considering

the
vastpollution

thatwas
caused

by
burning

oil
wells,Kuwait’ssoilmightstillcontainshighleveloftoxicity.
Organic

Broccolinoticed
to

contain
10.10

mg/Kg
ofCu,almost10

times
the

amountofCu
in

the
conventionalBroccoli(fig.4).The

average
contentofCu

wasfound
slightlyhigherin

the
organiccrops

(5.49
mg/Kg)than

in
the

conventionalcrops(2.90
mg/Kg).Alltested

sampleswere
below

the
toxicity

levelofCu
concentration.Zn

wasthe
mostabundantmetalin

entirelycrop
sampleswith

the
following

order:Cabbage
>

Broccoli>
Lettuce

>
Roca.the

average
contentofZn

in
organic

and
conventional

crops
were

(85.54
mg/Kg)

and
( 78.54

mg/Kg),respectively.Studies
has

revealed
no

significant
differencesinmineralsbetween

organicandconventionalcropsincluding
(ZnandCu).
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Abstract
Kuwaitisone

ofthe
few

countriesin
the

world
thatdepend

entirelyon
food

importsfor
food

security,with
allrisksassociated

with
complete

dependencyon
food

importsdue
to

internationaland
regionalsecurity

concerns.Localfarmers
are

adopting
organic

agriculture
on

a
growing

scale
with

little
experience

and
absence

of
well-defined

standards
againstwhich

the
quality

oftheirproducts
can

be
measured.This

study
is

designed
to

investigate
the

organic
farming

in
Kuwaitby

comparing
the

organically
grown

vegetables
with

conventionalgrown
vegetables

samples.Findings
indicated

lowerTP
and

higherTN
in

the
organic

than
in

conventionalvegetable
samples,high

concentrations
of

heavy
metals

(As,
Pb,

Cu
and

Zn)
under

organic
crops

while
conventionalcropsshowed

lowerconcentrationsin
the

heavymetalscontents,organic
crops

contained
lowerconcentrations

ofFe
and

Mn
compared

to
conventionalcrops,

thesefindingscontradictwith
thefindingsofpreviousstudies.

Conclusions
Localagriculture

has
the

potentialto
produce

sustainable
food

production
system

with
the

help
of

modern
technology

thatenhances
waterresources

availability
and

use,as
wellas

soilamendments.
This

goalis
attainable

with
elaborate

efforts
ofscientific

research.inconsistentresults
with

what
farmersthoughtwasorganicfarming

practicewasto
beexpected.Obviously,applying

the
standard

of
organic

agriculturalis
notenough

to
achieve

organic
production.This

study
investigates

the
current

status
oflocalagriculture

and
evaluates

the
difference

between
organic

and
conventionally

grown
commonly

used
vegetable

crops.Ourresults
revealed

higherconcentrations
ofTN,As,Pb,

Cu
and

Zn
underorganic

crops
than

conventionalcrops,as
wellas

lowerTP,Fe
and

Mn
in

organic
crops,

which
a

sharp
contrastwith

the
findings

ofprevious
studies.W

hile
farmers

perceive
theirproduction

to
be

contaminate-free,many
aspects

appearto
be

inefficiently
such

as
neglecting

soilhistory.This
canbefoundthroughanalyzingthefarm’ssoil.
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Lead exposure protocol: Wistar rat Pups were culled to 5 per litter at birth with both
sexes in each litter and exposed to 0.2% lead acetate via their dams’ drinking water from
postnatal day PND)1 to 21. The control group with similar number of pups was given
regular water. Similar number was used at PND30 for both groups. Food and water was
given ad libitum. Half of the animals were decapitated at PND 21 and others at PND
30; brains, livers and kidneys were dissected out, frozen on dry-ice, and stored at –80
°C till analyses.
Western Blotting: All tissues were homogenized in RIFA buffer, (50mM Tris, pH 7.4,
150 mM NaCl, 1% NP-40, 5 mM EDTA, 0.5% sodium deoxycholate, 0.1% SDS, 50 nM
NaF), and protease inhibitor cocktail . Protein in each sample was determined by
Bradford method and the homogenate kept at –80 °C till used. The expression levels of
25 Hydroxylase, 1α-hydroxylase was determined by Western blot after resolving the
lysate on 10% SDS-PAGE (NuPAGE 10%). β-Actin was used as a loading control.
Blots were scanned and quantification of band density were measured by using Image J
software
Statistical Analyses: Student t-test of two independent samples with unequal variances
were used for comparing means.  Significance level was set at p < 0.05.

Vitamin D deficiency and high blood lead (Pb) levels are both
known to affect brain development and impair learning and memory.
A negative association between blood levels of lead and vitamin D
has been found, suggesting that lead interferes with vitamin D
metabolism and function. We therefore, investigated whether lead
would affect the expression of the two vitamin D metabolizing
enzymes, 25 hydroxylase and 1α-hydroxylase. Newborn Wistar rat
pups were exposed to 0.2% lead acetate via their dams’ drinking
water from post-natal day (PND) 1 to 21 and directly in drinking
water until PND 30. Expression of the two vitamin D metabolizing
enzymes, 25-hydroxylase and 1α-hydroxylase in several tissues
(Liver, kidneys and brain) from both control and Pb-exposed groups
were measured by Western blot. Pb exposure did not affect the level
of brain 1α-hydroxylase, whereas, it decreased the level of this
enzyme in the kidney, only at PND21. The effect of Pb exposure on
liver 25-hydroxylase was age dependent; it decreased at PND21 but
significantly increased at PND30. Future plans are to perform
immunohistochemical localization of the enzymes, estimation of
serum vitamin D levels and lead analyses. Further research is
needed to elucidate the biochemical mechanism(s) of these effects
and their physiological relevance.

Supported by KU Grant # YW01/14

Actin 

1-α hydroxylase- Brain  32 kD

Control Pb-Exposed 

32 kD1-α hydroxylase- Kidney 

Actin 

25- hydroxylase- Liver 53 kD

Actin 

Actin 

1-α hydroxylase- Brain  32 kD

Control Pb-Exposed 

32 kD1-α hydroxylase- Kidney 
Actin 

25- hydroxylase- Liver 53 kD

Actin 

Figure 2: Quantification of WB bands: 32
kD bands for 1-alpha hydroxylase and 53 kD
bands for 25 - hydroxylase  on the blots shown
in figure 1 were quantified after scanning the
image and analyzing the band densities with
the ImagJ software. Data are presented as
Mean±SD (n = 7). Signal for each vitamin D
metabolizing enzyme was normalized to signal
for β-actin (loading control). (A) 1-alpha
hydroxylase expression in brain (B) 1-alpha
hydroxylase expression in brain (C) 25-
hydroxylase in liver. * significantly different
from control (P < 0.05), using t-test for two
independent samples.

A

B

C

*

*

Figure 1: Western blot (WB) analysis of brain, kidney and liver tissues of control and Pb-
exposed rats at PND 21 (A) and PND 30 (B): 20 µg of brain, kidney and liver lysate was resolved
on 10% SDS-PAGE, and immunoblotted with antibodies to 1-alpha hydroxylase (CYP27B1) in
kidney and brain and 25-hydroxylase (CYP27A1) in liver. For loading control, the same membranes
were stripped and re-probed with anti-actin antibody.

A

B

• Western blot analysis revealed that at PND21 Pb exposure caused significant reduction (18%) in the level of liver 25-
hydroxylase in the rat pups, whereas, at PND30, it caused a significant increase (30%) in this enzyme. The level of 1α-
hydroxylase was significantly decreased (22%) by Pb exposure at PND21, whereas at PND30, Pb exposure had no effect on
this enzyme. On the other hand, the brain 1α-hydroxylase level was not affected by Pb exposure either at PND21 or at PND30.

• These results suggest that the effect of Pb on vitamin D metabolizing enzymes is tissue specific and depends on the
developmental stage of the rat pups.

• Future plans are to perform immunohistochemical localization of the enzymes, estimation of serum vitamin D levels and lead
analyses.

• Further research is needed to elucidate the biochemical mechanism(s) of these effects and their physiological relevance.

[1] Rahman, A., Al-Rashidi, H., & Khan, A. (2012). Association of maternal blood lead level during pregnancy with child blood lead level and pregnancy outcome in Kuwait. Ecology Of Food And Nutrition, 51(1), 40--57.

[2] Wilkins, C., Sheline, Y., Roe, C., Birge, S., & Morris, J. (2006). Vitamin D deficiency is associated with low mood and worse cognitive performance in older adults. The American Journal Of Geriatric Psychiatry, 14(12), 1032--
1040.

[3] Mahaffey, K., Rosen, J., Chesney, R., Peeler, J., Smith, C., & DeLuca, H. (1982). Association between age, blood lead concentration, and serum 1, 25-dihydroxycholecalciferol levels in children. The American Journal Of
Clinical Nutrition, 35(6), 1327--1331.

 

Lead (Pb) is a toxic metal that is ubiquitously present in our environment
and can affect almost all body systems. Increasing evidence indicates that
lead exposure affects brain development and impairs learning and
memory [1]. Similarly, one of the emerging roles of vitamin D that has
been recognized in the recent years is its role in brain development and
function [2]. Studies of children with high Pb exposure demonstrated a
significant negative association between vitamin D level and blood Pb
level. Children whose blood Pb levels were in the range of 33-55 µg/dL
showed a significant reduction in serum vitamin D levels. This reduction
was even more pronounced in children with blood Pb concentration of >
62µg/dL, suggesting a dose-dependent effect of Pb on vitamin D status
[3]. However the mechanism of this inverse association is not well
understood. We therefore investigated the effect of Pb exposure on the
vitamin D metabolizing enzymes in a rats model.

*
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Introduction 

 

      To discuss the impact of nutrition education intervention for Food 

Science and Nutrition students, College of Life Science, Kuwait 

University. Our specific objectives were to examine the changes 

in nutrition knowledge, attitude and practice before and after 

intervention, and to determine the students’ impacts on others. 

Objective 

Subjects of this study were female students of  Food and Nutrition 

Department at the College of life sciences, Kuwait University. 

Students varied from freshmen to seniors in their years of study. A 

total number of 75 students responded to a questionnaire that was 

designed for this study. The number of students included in this 

study  was considered as a representative sample. 

The questionnaire which was personally-distributed to food 

science and nutrition majored students, consisted of questions on 

demographics, personal nutrition, and exercising data. Carrying 

out this work was approved by the Department of Food Science 

and Nutrition. Data were analyzed using the Statistical Package for 

Social Studies (SPSS). Descriptive analyses were expressed in 

term of percentages. Pearson correlation coefficients were 

calculated to determine the relation between the independent and 

dependent variables. The level of significance for these tests was 

set at P< 0.05. 

Methodology 

Results   

Conclusion 
Nutrition education is a significant factor that influences behaviors related 

to healthy life style. The present study showed the essential role of 

nutrition education on the students’ lifestyles which exceeded the students 

themselves to others leading to improve their way of life. The global high 

obesity rates(6) highlights the need to introduce nutrition education to 

promote healthy communities and healthy behaviors.   
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Figure (3) The most effective courses according to the students point of view. 

Figure (2) Nutrition habit (up) and physical activity (down) changes after nutrition 
education intervention.  

Figure (1) Body mass index categories before and after nutrition education 
intervention. 

Abstract: Nutrition information is important for everyone in order to get healthy lifestyle and free from any diseases. This study was attempted to determine the changes in knowledge, 

attitude and practices of food science and nutrition students after receiving a nutrition education in different levels.  A validated questionnaire was used to assess attitude and practice at pre- 

and post-intervention. A total of 75 students from different studying years were involved in this study. Majority of the respondents (78.7% ) improved  their nutrition habits and 58.7 % 

became more physically active. More than 86% of the students affected a relative or a friend in a positive way, showing the exceeding benefits of nutrition education. 
 

College students gain new experiences and personal freedom 

as well as develop a sense of identity. Unfortunately, during this 

phase, the tendency to engage in unhealthy dieting, meal 

skipping, fast food consumption and minimal physical activity is 

rather common.(1) Although behaviors of students are considered 

a temporary part of college life; however, unhealthy habits 

picked up at this stage can persist in adult life.(2) These 

unhealthy habits are important risk factors for chronic diseases 

and linked to health-related quality of life, which is related to an 

individual’s nutritional status.(3) All of these associations suggest 

that it is important to establish good eating habits at an early 

age.(4)  

While there are various modes of nutrition education 

interventions, however, this type of intervention is still rarely 

implemented for college students. This study thus intends to 

describe the impact of nutrition education interventions on the 

dietary habits and life style of Food Science and Nutrition 

majored college students. Food Science and Nutrition students 

represent the category of university students that can learn and 

derive the most benefit of a healthy lifestyle, by virtue of the 

nature of their studies.  
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A total of 75 students participated in this study, with an average 

age of 21.2 +2.4 years. More than 37.0% of the students were 

in their second year of major study and the rest were in their 

first, third and fourth years – 25.3, 17.3 and 20.0%, respectively. 

The majority of the study subjects (81.3%) were single and 

(18.7%) were married. Students From Al -Asima  and Hawally 

Governorates represented 30.6 and 28.0% of subjects, 

respectively. Most of the participant’s parents (36.7%) had 

college education level. The body mass index (BMI) values 

before and after intervention were calculated based on World 

Health Organization (5) (Figure1).The majority of students 

(65.3%) had a normal BMI and the rest were underweight 

(9.3%), overweight (14.7%) and obese (10.7%). Most of the 

students joined the major as a first personal preference 

(93.3%). The nutritional habits and physical activity 

improvements are shown in Figure 2.  Majority of the 

participants (86.7%) had positive effect on at least one of their 

friends or relatives. All of the respondents believed that having 

nutrition education is effective for having better life style, and 

the most effective studying courses according to their point of 

view are shown in Figure 3. 

Marital status was a significant factor in improving  the 

nutritional habit and being more physically active (P<0.05).  

Joining the department willingly was another significant factor  

for improving the nutritional habits and physical activity 

(P<0.05). Neither year of specializing nor parents education 

had  a significant effect on having better life style.  
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The
aim

s
ofthe

study
was

to
assess

the
prevalence

ofeating
disorders

attitudes
and

body
dissatisfaction

am
ong

college
students

and
to

explore
theirrelationship

to
gender,body

m
ass

index
(BM

I),and
m

ajors
of

study.This
was

a
cross-sectionalsurvey

thatinvolved
1126

participants.Data
were

collected
using

an

anonym
ous,self-adm

inistered
questionnaire.The

questionnaire
contained:1)dem

ographics,heightand

weight;2)The
Eating

Attitude
Test(EAT-26);3)Figure

Rating
Scale

(FRS).Ourresults
indicated

thatfor

the
overallsam

ple,the
prevalence

ofdisordered
eating

attitudes
was

high
(51%

)am
ong

college
students;

and
77%

ofparticipants
were

dissatisfied
with

theircurrentbody
weight.Ourdata

showed
a

significant

association
between

disordered
eating

attitudes
and

the
degree

ofdissatisfaction,especially
with

dieting

and
food

intake
controlbehaviors(P<0.001).

Figure 1.Prevalence of disordered eating attitudes am
ong all students

Introduction

A
cross-sectional,descriptive

study
included

1126
studentparticipants

(498
m

ale,628

fem
ale)from

public
and

private
universities

in
Kuwait(KuwaitUniversity,GulfUniversity

ofScience
and

Technology,and
Australian

College
ofKuwait).

Data
collected

was
by

an

anonym
ous,self-adm

inistered
questionnaire

thatcontained
sectionson

1)dem
ographics,

heightand
weight;2)the

Eating
Attitude

Test(EAT-26);3)Figure
Rating

Scale
(FRS).

Subscales
calculated

from
EAT-26

included
‘Dieting’,’Bulim

ia
and

Food
preoccupation’

and
‘OralControl’.Data

was
analyzed

using
SPSS.Differences

in
m

eans
were

assessed

by
Chi-Square

and
ANOVA

with
significance

levelatp<
0.05.Incom

plete
questionnaires

and
those

filled
bystudentsbelow

18
yearsofage

were
excluded.

 

Research Methodology

▪
High prevalence of disordered eating attitudes was found am

ong college 

students in both genders, and all m
ajor field of study. 

▪
The m

ajority of the participants (77%
) were dissatisfied with their body im

age 

despite their current weight status. 

▪
The results showed that the level of disordered eating attitudes increases with 

higher BM
I, and with higher degree of body im

age dissatisfaction.

▪
These findings are alarm

ing given that the rates of overweight and obesity are 

increasing in Kuwait, in all age categories. 

▪
Our findings highlight the need for  prom

otional activities involving nutritional 

education cam
paigns which should  provide nutritional consultations on college 

cam
puses to address students weight concerns, eating attitudes, dieting 

practices, and body im
age issues. 

 Conclusions & Significance of Findings

Table 2. : M
ean ±

SEM
 values of EAT-26

and factor scores in the different degree of 
bodyim

age dissatisfaction groups. 

Desire to be 

thinner

Satisfied with 

current weight

Desire to be 

heavier

P-value

Eat-26
Total Scores

24.46 ±
0.57

a
22.08 ±

1.03
b

17.98 ±
0.87

c
<.001

Dieting*
14.64 ±

0.33
a 

10.91 ±
0.56

b 
6.94 ±

0.49
c 

<.001

Bulim
ia & Food 

Preoccupation*

4.29 ±
0.16

a 
4.25 ±

0.28
ab

3.57 ±
0.27

b 
.027

Oral control*
5.53 ±

0.18
a 

6.92 ±
0.33

b 
7.47 ±

0.30
b

<.001

Differences in m
ean value were assessed with ANOVA test com

parison procedure. 
Significant differences at P-value ˂ 0.05 ; *Subscales calculated from

 EAT-26
.

A
different superscript letters indicate statistically significant difference within a row.

Obesity
rates

are
rising

in
Kuwait.Recentstudies

in
the

Arab
countries

showed
thatthe

view
of

idealbody
shape

has
changed

to
a

m
ore

W
estern

value,
in

which
thinness

becom
e

the
sym

bolof
beauty

(1).
The

self-evaluation
of

body
m

ostly
occurs

during

transition
period

from
high

schoolto
university

(1),and
the

culturalpressure
on

young

adults
to

follow
perceived

idealbody
shape

affects
equally

m
en

and
wom

en
(2).College

years
are

considered
an

im
portantstage

in
which

young
adults

m
ake

criticaldecisions

about
their

health,
appearance

and
sociallife,

individually
without

adults'supervision

(1,3).There
isa

lackofdata
aboutthe

prevalence
ofdisordered

eating
attitudesand

body

dissatisfaction
am

ong
college

studentsin
Kuwait.

Results

1)
To assess the prevalence of eating disorders attitudes and body dissatisfaction 

am
ong college students.

2)
To

identify the factors associated with disordered eating attitudes which includes 

gender, body m
ass index (BM

I), and  m
ajor field of study (Arts vs. Sciences).

3)
To

determ
ine the associations of eating disorder attitudes and the EAT-26

subscales which identify dieting behaviors, bulim
ia and food preoccupation, and oral 

control  with body dissatisfaction scale.

Figure 2.Prevalence of body im
age dissatisfaction am

ong all students

Table 1.: Eating attitudes levels by gender, weight status, body im
age, and m

ajor field of study. 
Independent Variables

EAT-26
Scores

P-value
EAT(+), n (%

)
EAT(-), n (%

)

Gender
M

ale
240

(42)
258

(46.5)
0.132

Fem
ale

331
(58)

297
(53.5)

BM
I

Underweight
29

(5.1)
51

(9.2)
<.001

Norm
al

271
(47.5)

305
(55)

Overweight
169

(29.6)
139

(25)

Obese
102

(17.9)
60

(10.8)

Body Im
age 

Dissatisfaction
Desire to be thinner

365
(63.9)

264
(47.6)

<.001

Satisfied with current weight
128

(22.4)
136

(24.5)
Desire to be heavier

78
(13.7)

155
(27.9)

Study M
ajor

Science related m
ajors

319
(55.9)

339
(61.1)

0.076

Art related m
ajors

252
(44.1)

216
(38.9)

Pearson’s Chi-square tests were used to com
pare difference in the tendency of eating disorders across 

independent variables. Participants had score of EAT-26
above the cutoff score (≥20), which showed EAT (+), 

otherwise showed EAT (-).
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Abstract
       Trematodes of the family Heterophyidae are intestinal parasites of birds and mammals including human. Two different heterophyid species were known to parasitize the
snail Cerithidea cingulata at Kuwait Bay. In this study, two PCR- based techniques were established for quick and accurate discrimination between the larval stages of the
two heterophyid species. By employing Restriction Fragment Length Polymorphism (PCR-RFLP) and species-specific primers, the nucleotide differences in the published
sequence of the second internal transcribed region (ITS2) of the ribosomal DNA (rDNA) in the two species have been used. For the PCR-RFLP technique, restriction enzyme
ApoI, was selected and it generated different restriction profiles among the two heterophyids. In addition, species-specific primers were prepared for each heterophyid
species that amplified distinctive fragments. These techniques provides a useful tool that can be used in future studies for the study of the distribution of heterophyid species
and their definitive hosts at different localities of Kuwait Bay.

Introduction
       Members of the family Heterophyidae Odhner, 1914 are intestinal trematodes of birds and mammals
including human. More than 30 heterophyid species are known to infect humans worldwide (Chai and Lee,
2002; Elsheikha and Elshazly, 2008), and particularly in Asian countries (Chai and Lee, 2002; Thaenkham et al.,
2012; Chai et al., 2015 ). In Kuwait two different types of heterophyid cercariae, two parapleurolophocercous
cercariae, were reported from the snails Cerithidea cingulata (Gastropoda: Prosobranchia) (Abdul-Salam and
Sreelatha, 1998; Abdul-Salam et al., 2000; Al-Kandari et al., 2000; 2007). However, the molecular discrimination
between the two heterophyid species was not established. In East Asia, C. cingulata has been involved in the
transmission of two heterophyids of public health importance, Heterophyes nocens and Pygidiopsis summa
(Seo et al., 1981). the larval stages of different heterophyid species differ in their ITS rDNA. This expected
difference can be used for accurate identification of different heterophyid species using their larval stages in
Kuwait Bay. Once the sequence of ITS2 is known, restriction mapping of the ITS2 using restriction fragment
length polymorphism (PCR-RFLP) can be used as a simple method for species assignment without the need of
the more time consuming and costly DNA sequencing. Also it is possible to develop species-specific
oligonucleotides as a quick and easy diagnostic tool for the identification of heterophyid species recovered from
snails at Kuwait Bay.

Objectives
• Molecular discrimination between the larval stages of two heterophyid species using PCR-RFLP and PCR

with species-specific primers.  
• Develop molecular techniques that allow quick and accurate discrimination between the larval stages of

different heterophyid species found in Kuwait.

Methods

                                       Collection of 500snails of Cerithidea cingulata

                                                       Infected with heterophyid species

                                                             Isolation of rediae

                                                        Genomic DNA extraction

                     PCR-RFLP for rDNA ITS2 region        rDNA ITS2 Species-specific primers and PCR

Primer Primer Sequence 

H1F 5' TTATCCTGTGGCCACGTCTG3'  

H1R 5' TCTGAGCCGAGGTCAGGAAG 3'

H2F 5' CGAGGGTCGGCTTACAAACT 3'  

H2R 5' GGTCAGGAAGCATAGGGCTC 3’ 

Table 1. The designed species-specific primers used for PCR which target unique 
sequences in the ITS2 region of the two heterophyid species. 

Results

  
      M                       1            2            3          4       

 ~450 bp 

~250 bp 

~200 bp 

Fig. 4.  RFLP patterns of ITS2 PCR products of Heterophyid I
and Heterophyid II from Kuwait Bay after digestion with ApoI
enzyme. The PCR- RFLP products were visualized on a 3:1
Nusieve: agarose gel stained with 10 µg/ml ethidium
bromide. Lane M: 50 bp DNA marker; lane 1: PCR products 
of Heterophyid I after digestion with ApoI; lane 2:  PCR 
product of heterophyid II species; lane 3-4: PCR products of 
heterophyid II species after digestion with Apo.I.

            M             1                 2                3              4

Fig. 5. The species specific primer amplified products
were visualized on a agarose gel stained with 10 µg/ml
ethidium bromide. Lane M: 50 bp DNA marker; lane 1:
PCR product of Heterophyid I with species specific
designed H1 primer set; lane 2: PCR product of
Heterophyid I with trematode specific primers; lane 3:
PCR product of Heterophyid II species with trematode
specific primers; lane 4: PCR product of Heterophyid II
species with species specific designed H2 primer set.

Discussion
    The approach for the molecular discrimination of heterophyid species was twofold, either by PCR amplification of the
complete ITS2 and its consequent RFLP analysis, or by PCR amplification of the selected ITS2 region with highly
species-specific primers. The PCR-RFLP based approach has successfully differentiated between the larval stages of
the two heterophyid species. The Apo. I digested the ITS2 sequence of Heterophyid II and produced two easily
visualized bands whereas the PCR products from Heterophyid I remained uncut.  However, this method does not seem
to be suitable for surveying snails infected with other digenean parasites such as Cerithidea cingulata because the
primers used for the retrieval of the complete ITS2 region appears to anneal to highly conservative regions of 5.8S and
28S of most digenetic trematodes and as such, it amplifies the ITS2 region for all digenean parasites infecting the
same snail host. This called for the more rigorous second approach proposed in this study that used PCR with species-
specific primers. The designed primers do not show any similarity to the ITS2 sequence of the trematode species
available in GenBank
    This is the first report of molecular discrimination between two heterophyid species in Kuwait using PCR-RFLP and
PCR with species specific primers. Amplifying the ITS2 region with species-specific primers allows quick and reliable
differentiation between the heterophyid species from Kuwait Bay where both heterophyids coexist, eliminating the need
for sequencing.
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Sreelatha, 1998; Abdul-Salam et al., 2000; Al-Kandari et al., 2000; 2007). However, the molecular discrimination
between the two heterophyid species was not established. In East Asia, C. cingulata has been involved in the
transmission of two heterophyids of public health importance, Heterophyes nocens and Pygidiopsis summa
(Seo et al., 1981). the larval stages of different heterophyid species differ in their ITS rDNA. This expected
difference can be used for accurate identification of different heterophyid species using their larval stages in
Kuwait Bay. Once the sequence of ITS2 is known, restriction mapping of the ITS2 using restriction fragment
length polymorphism (PCR-RFLP) can be used as a simple method for species assignment without the need of
the more time consuming and costly DNA sequencing. Also it is possible to develop species-specific
oligonucleotides as a quick and easy diagnostic tool for the identification of heterophyid species recovered from
snails at Kuwait Bay.

Objectives
• Molecular discrimination between the larval stages of two heterophyid species using PCR-RFLP and PCR

with species-specific primers.  
• Develop molecular techniques that allow quick and accurate discrimination between the larval stages of

different heterophyid species found in Kuwait.

Methods

                                       Collection of 500snails of Cerithidea cingulata

                                                       Infected with heterophyid species

                                                             Isolation of rediae

                                                        Genomic DNA extraction

                     PCR-RFLP for rDNA ITS2 region        rDNA ITS2 Species-specific primers and PCR

Primer Primer Sequence 

H1F 5' TTATCCTGTGGCCACGTCTG3'  

H1R 5' TCTGAGCCGAGGTCAGGAAG 3'

H2F 5' CGAGGGTCGGCTTACAAACT 3'  

H2R 5' GGTCAGGAAGCATAGGGCTC 3’ 

Table 1. The designed species-specific primers used for PCR which target unique 
sequences in the ITS2 region of the two heterophyid species. 

Results

  
      M                       1            2            3          4       

 ~450 bp 

~250 bp 

~200 bp 

Fig. 4.  RFLP patterns of ITS2 PCR products of Heterophyid I
and Heterophyid II from Kuwait Bay after digestion with ApoI
enzyme. The PCR- RFLP products were visualized on a 3:1
Nusieve: agarose gel stained with 10 µg/ml ethidium
bromide. Lane M: 50 bp DNA marker; lane 1: PCR products 
of Heterophyid I after digestion with ApoI; lane 2:  PCR 
product of heterophyid II species; lane 3-4: PCR products of 
heterophyid II species after digestion with Apo.I.

            M             1                 2                3              4

Fig. 5. The species specific primer amplified products
were visualized on a agarose gel stained with 10 µg/ml
ethidium bromide. Lane M: 50 bp DNA marker; lane 1:
PCR product of Heterophyid I with species specific
designed H1 primer set; lane 2: PCR product of
Heterophyid I with trematode specific primers; lane 3:
PCR product of Heterophyid II species with trematode
specific primers; lane 4: PCR product of Heterophyid II
species with species specific designed H2 primer set.

Discussion
    The approach for the molecular discrimination of heterophyid species was twofold, either by PCR amplification of the
complete ITS2 and its consequent RFLP analysis, or by PCR amplification of the selected ITS2 region with highly
species-specific primers. The PCR-RFLP based approach has successfully differentiated between the larval stages of
the two heterophyid species. The Apo. I digested the ITS2 sequence of Heterophyid II and produced two easily
visualized bands whereas the PCR products from Heterophyid I remained uncut.  However, this method does not seem
to be suitable for surveying snails infected with other digenean parasites such as Cerithidea cingulata because the
primers used for the retrieval of the complete ITS2 region appears to anneal to highly conservative regions of 5.8S and
28S of most digenetic trematodes and as such, it amplifies the ITS2 region for all digenean parasites infecting the
same snail host. This called for the more rigorous second approach proposed in this study that used PCR with species-
specific primers. The designed primers do not show any similarity to the ITS2 sequence of the trematode species
available in GenBank
    This is the first report of molecular discrimination between two heterophyid species in Kuwait using PCR-RFLP and
PCR with species specific primers. Amplifying the ITS2 region with species-specific primers allows quick and reliable
differentiation between the heterophyid species from Kuwait Bay where both heterophyids coexist, eliminating the need
for sequencing.
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Survey of the algae of Al-Nowaiseeb coast south of Kuwait 
with emphasis on the epiphytic algae
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Department of Biological Sciences, Kuwait University, KUWAIT

 

ABSTRACT
 
Twenty five years since the last survey on marine algal flora of the coast of Kuwait
was carried out by Al-Hasan and Jones (1989). During this period various
environmental incidents took place and in particular damage caused by the Gulf
War 1990 and the drainage of the Mesopotamian marshes in south of Iraq affecting
the sea water quality in coast of Kuwait. A revision on the marine algal flora of the
littoral zone of Al-Nowaiseeb south of Kuwait, with special emphasis on the
epiphytes is reported here. This has resulted in the recognition of new reports of
algal species in this location.

 
OBJECTIVES

 
• To produce a revised check list of all major algae of Kuwait coastal areas: part 1:

Al-Nowaiseeb coast.
• To establish an algal bank from the collected materials, also prepare Herbarium

collections of the marine algae to be deposited in the KU- National Herbarium.
 

MATERIALS AND METHODS
 

 

Phyla & Class Genus Species 

Rhodophyta   

Stylonematophyceae Chroodactylon ornatum 

Stylonema alsidii 

Compsopogonophyceae Erythrotrichia carnea 
Sahlingia subintegra 
Hydrolithon farinosum 

Bangiophyceae Bangia atropurpurea 

Florideophyceae Gelidium crinal 
Jania pumila 
Pneopyllum  fragile 
Peyssonnelia simulans 
Hypnea cornuta 
Champia indica 
Centroceras clavulatum 
Ceramium luetzelburgii 
Anothrichium tenue 
Spyridia filamentosa 
Dasya baillouviana 
Heterosiphonia crispella 
Acanthophora muscoides 
Herposiphonia dendroidea 
Chondria dasyphylla 
Digenea simplex 
Laurencia obtusa 
Palisada perforata 
Polysiphonia  coacta 
Polysiphonia  denudata 

Cyanophyceae     
Lyngbya aestuarii 
Microcoleus chthonoplastes 
Oscillatoria princeps 
Phormidium corium 
Calothrix scopulorum 

Nowaiseeb is located in the far south of Kuwait (28o 33 ̋ 05 N ; 48o 25 ̋ 51 E)
characterized by being natural not yet impacted by human activities. Periodic
sampling was carried during the lowest low tides every month during 2012- 2014.
Samples were divided for preservation, herbarium and DNA analysis (for another
study). Identification of algae was carried out using available literatures for the Gulf
and Indian ocean (1,2,3,4,5,..) and kind help from Prof. Michael Wynne during his
visit to our labs. Classification was carried according to Algae Base.
 

Phyla & Class Genus Species 

Chlorophyta     

Chlorophyceae Blidingia minima 
Ulva  clathrata 
Chaetomorpha aerea 
Chaetomorpha Crassa 
Chaetomorpha linum 
Rhizoclonium riparium 
Cladophora coelothrix 
Cladophora nitellopsis 
Cladophora herpestica 
Dictyosphaeria cavernosa 
Bryopsis hypnoides 
Caulerpa sertularioides 
Avrainvillea amadelpha 
Acetabularia calyculus 

Phaeophyta     
Ectocarpus cryptophilus 
Feldmannia mitchelliae 
Nemacystus decipiens 
Cladosiphon occidentalis 
Sphacelaria tribuloides 
Dictyota implexa 
Canistrocarpus cervicornis 
Padina Gymnospora 
Colpomenia sinuosa 
Iyengaria stellate 
Polycladia myrica 
Hormophysa triqetra 
Sargassum angustifolium 
Sargassum binderi 
Sargassum boveanum 
Sargassopsis decurrens 

CONCLUSIONS
The littoral zones in Nowaiseeb is shallow and extend down to the subtidal zone
approximately 1.2 km. Mostly sandy with scattered calcareous stones upon which
the algae grows throughout the year. Mostly dominated by the rhodophyta and
fewer phaeophyta and even less chlorophyta. Highest diversity was found during
spring and autumn. Phaeophyta are generally richer in the subtidal zone.
The algal flora of Nowaiseeb showed remarkable differences from that of the
northern coastal line of Kuwait (not reported). Since the northern coasts are
dominated by species of the cyanophyta, chlorophyta, phaeophyta and fewer
rhodophyta.
The most dominant species in Nowaiseeb littoral zone were Laurencia optusa,
Palisada perforata, Chondria dasyphylla, Spyridia filamentosa, Jania pumila and
Digenea simplex, whereas the subtidal zone was dominated by the brown algal
species of Sargassum, Sargassum decrrens (Sargassopsis decurrens),
Hormophysa triquertra (H. cuneiformis), Sirophsalis trinodis, Colpomenia sinuosa,
Dictoyta implexa, Nemacystus decipiens and Sphacelaria rigidula.
Epiphytic and epilithic algae were not well explored in the Kuwaiti coastal area
and particularly from this area, hence, required thorough investigation. However,
this study will continue to add more information to this subject.
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Conformational Switch of the Cytoplasmic Domain of hRAGE 
Upon Self-Association Using Fluorescence Spectroscopy。

Ikhlas Mohamed*, Jamillah Zamoon*.
Department of Biological Sciences, Biochemistry Program, Faculty of Science, Kuwait University 

Introduction
Many proteins are structured molecules with a well-
defined three dimensional (3D) structure needed for
their function: the structure-function paradigm.
However, some proteins or protein regions are
extremely flexible and lack a 3D structure. These are
known as intrinsically disordered proteins (IDPs) and
intrinsically disordered regions (IDRs), respectively.
These proteins are functional and take up a group of
conformations in solutions, and hence expand the
traditional structure-function concept of proteins. One
of these proteins is hRAGE. The human receptor for
advanced glycation end product (hRAGE) is a
transmembrane IDR receptor (Figure 1). Its name is
derived from its binding to one class of ligands: the
advanced glycation end products (AGEs). The IDR,
the cytoplasmic domain, is responsible for signal
transduction and it is known to self-associate. IDRs can
be identified by their primary sequence (Figure 2),
which contains several charged amino acids. The self-
association can be studied using fluorescence
spectroscopy techniques. In fluorescence, the
microenvironment of the amino acid Tryptophan can be
studied, and any changes in that environment will be
reflected in changes of the emission spectra.
Tryptophan emission is from 310 nm, hydrophobic
microenvironment, to 360nm, a hydrophilic
microenvironment. The cytoplasmic domain of hRAGE
has a single tryptophan, hence changes in the
fluorescence emission spectra, both intensity and
wavelength, can be linked to changes in this
tryptophan. Moreover, it can be linked to the changes
in 3D structure of this dynamic domain. In the end,
understanding hRAGE’s structure is vital since it is
linked to several diseases including diabetes and
Alzheimer's disease.   

Objective 
The use of fluorescence steady state spectroscopy to
assess the structural changes of the cytoplasmic
domain of hRAGE, by monitoring the changes in the
microenvironment of tryptophan. The changes are also
linked to the folding state of this domain as well as its
self-association/aggregation state.   
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Research methodology
A protein purification protocol is used to purify hRAGE
(which usually takes 2 weeks). Once the pure protein is
obtained a concentration series is done using Amicon
concentrator. Moreover, both UV/Vis
spectrophotometer and Fluorometer (FluoroMax-4) are
used to monitor concentration, and structure changes,
respectively.

Results
In Figure 3, an overlay of a blank subtracted
cytoplasmic hRAGE sample is presented. The sample
was gradually concentrated from 12.1uM to 846.4uM.
The solvent’s, sodium phosphate buffer, emission
spectra was subtracted from all data before overlay.
next, in Figure 4 each point is divided by its maximum
emission and then all the points are presented together
as a normalized graph. At 12uM (black) the sample
starts at 309 nm then an additional specie appears at
355nm starting from 23uM (red) point. At the 170.2 uM
point (cyan) almost equal population of both species
exist, but by the 338.1 uM point the higher wavelength
specie dominates the spectra.

Discussion
Referring to both Figure 3 & 4 and to Table 1, it is clear
that as the concentration of cytoplasmic hRAGE
increases the sample is shifting towards higher
wavelengths. The switch confirms that the cytoplasmic
domain of hRAGE is dynamic in solution, and that it
takes up several conformations. The shift indicates the
changes in the tryptophan’s environment towards a
hydrophilic environment upon an increase in protein
concentration. However, as seen in Figure 2 this
domain has only 4 hydrophobic amino acids which
doesn’t explain the hydrophobic environment of
tryptophan noticed at 309nm. This means that the
tryptophan experiences a hydrophobic environment
due to structural changes (self-association) that shields
the tryptophan away from solvent at lower
concentrations, yet allows the interaction with solvent
at higher concentrations.   

Conclusion
The cytoplasmic domain of hRAGE self-associates as
indicated by the noticed environmental shifts in the
fluorescence spectra.

                                                *To whom correspondence should be addressed Emmahoshi@gmail.com ;jzamoon@gmail.com

Abstract
The Human Receptor for Advanced Glycation End-product, also known as hRAGE, is a transmembrane protein receptor. This receptor belongs to a special group of proteins known as Intrinsically
Disordered Proteins. The disorder allow these proteins to take different conformations in solution. In hRAGE, the cytoplasmic domain is disordered which makes it hard to characterize and study. The best
study approach for this domain is by using dynamic techniques in solution such as Fluorescence spectroscopy techniques. Fluoresce allows for the non-invasive detection of the changes in the folding
state, compact structure vs. extended, of hRAGE. Thus, shedding light on the conformational switch of hRAGE, which is the first step in reaching a complete 3D structure of this domain.

Table 1. Spectrophotometer results of hRAGE serial 
concentration  

Concentration uM UV 280 Fluorescence 

12.1 0.081 309nm 

23 0.127 309 nm & 355 nm  

43.7 0.191 309 nm& 352 nm 

85.1 0.303 308 nm& 352 nm 

170.2 0.496 309 nm & 351 nm 

338.1 0.868 309 nm & 352 nm 

846.4 N/A 308nm & 355nm 
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Introduction
There are hypersaline areas in Kuwait with NaCl concentration up to >4 M (Fig. 1 ). Those

areas support one halophilic plant, Halocnemum strobilaceum (Chenopodiacea), a richly

branching under-shrub (Fig. 2). We analyzed the halophilic, hydrocarbonoclastic microflora

associated with roots and shoots of this plant and investigated their potential as

phytoremediaiton tools for soil and air hydrocarbon pollutants (1, 2)

 
 
 
 
 
 
 
 
 
 

Objectives
To study halophyte plant samples collected from the northern and southern sabkha of Kuwait.

To investigate the hydrocarbonoclastic potential of predominant constituent bacteria and

archaea associated with the hypersaline plants.
 

Methods
The conventional dilution plate method was used to count and isolate halphilic root- and shoot-

associated microorganisms using a mineral medium with oil vapor as a sole source of carbon

and energy. The microorganisms were characterized by comparing their 16S rRNA gene

sequences with those in the GenBank database. The crude oil consumption was measured in

terms of total peak area reduction of GLC-profiles of residual oil recovered from cultures as

compared with the total peak areas of the abiotic controls.

Results and Discussion
The histograms in Fig.3 show that the rhizospheres and phyllospheres of the studied

plant(Halocnemum strobilaceum) harbored up to 8.1x104 g-1 and 3x102 g-1, respectively of

halophilic microorganisms cultivated at up to 4 M NaCl. Considerable numbers of such

microorganisms also grew on a nitrogen free medium, meaning that they could be

diazotrophic, i.e. self-independent in their nitrogen nutrition. The 16S rDNA sequencing of the

isolates revealed that they consisted of a mixture of extremely halophilic bacteria and

haloarchaea.

  
 
 
 
 
 
 
 
 
 
Fig. 3. Total numbers of cultivable oil-utilizing microorganisms in the rhizosphere and
phyllosphere of the halophyte Halocnemum strobilaceum.
Thick shaded columns, NaNO3 containing medium; light shaded columns, NaNO3 free 
medium. 
The results in Table 1 indicate that the predominant microorganisms in the rhizosphere were 

haloarchaea belonging to the genera Halobacterium and Halococcus. Halophilic bacteria were 

also present. 

The results also show that the phyllospheric microflora comprised the dimorphic yeast

Candida utilis in addition to two bacterial species.

Table 1. Halophilic, hydrocarbonoclastic microorganisms associated with 
Halocnemum strobilaceum .

 

 
  
  

The histograms in Fig. 4 show that the total rhizospheric and phyllospheric microflora on

1 g root and shoot samples (used as inocula) consumed hydrocarbons at various salinities,

up to 4 M NaCl. Oil consumption also occurred in nitrogen free media.

Fig. 4. Crude oil-attenuation by total rhizospheric and total phyllospheric
microflora at different levels of medium salinity.
Black columns, NaNO3 containing medium , incubated in 1 week; thick shaded columns,
NaNO3 containing medium incubated in 2 weeks; light shaded columns, NaNO3 free
medium incubated in 1 week; white columns, NaNO3 free medium incubated in 2 weeks.

The GLC profiles in Fig .5 demonstrate that the microflora associated with 2 g shoot

samples consumed volatile hydrocarbons in closed microcosms. This is a clear cut

evidence for the role of shoot associated microorganisms in volatile hydrocarbon removal.

 
 
 
 
 
 
 

Fig. 5. Typical GLC profiles of crude oil vapor in closed atmosphere around 2 g fresh
aerial plant organs.
Profiles from left to right: samples taken at time zero and after 3, 6 and 9 days. 
 

Conclusion
Halophilic microorganisms associated with roots and shoots of the studied halophilic plant

are effective tools in hydrocarbon bioremediation for hypersaline environments.
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Fig. 2. A whole Halocnemum strobilaceum
plant.
 

Fig. 1. Map of Kuwait showing the location 
of Al-Sabkhahs (northern and southern).
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23±1.1Firmicutes  Brevibacillus borstenlensis
19±0.9Proteobacteria  Pseudoalteromonas ruthenica
11±0.5Proteobacteria  Halomonas sinaensis
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6±0.3Proteobacteria  Pseudomonas stutzeri
4±0.2Actinobacteria  Mycobacterium bolletii
2±0.1Firmicutes  Paenibacillus polymyxa

Phyllosphere microroganisms
35±1.7Eucaryote  Candida utilis
34±1.2Proteobacteria  Ochrobactrum sp.
31±1.4Proteobacteria  Desulfovibrio sp.

Abstract
The rhizosphere and phyllosphere of the halophyte Halocnemum strobilaceum naturally inhabiting hypersaline coastal areas of the Arabian Gulf harbor up to 8.1 x 10 4g-1 and 3 x 102g-1, respectively, of extremely halophilic oil-

utilizing microorganisms. The total rhizospheric and phyllospheric microbial communities could attenuate crude oil in a  nitrogen-containing medium, but also equally well in a nitrogen-free medium.
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aerial plant organs.
Profiles from left to right: samples taken at time zero and after 3, 6 and 9 days. 
 

Conclusion
Halophilic microorganisms associated with roots and shoots of the studied halophilic plant

are effective tools in hydrocarbon bioremediation for hypersaline environments.
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Fig. 2. A whole Halocnemum strobilaceum
plant.
 

Fig. 1. Map of Kuwait showing the location 
of Al-Sabkhahs (northern and southern).
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NaCl concentration [M] of the nutrient medium

NaCl concentration [M] of the nutrient medium

% of the totalSubdivisionOrganisms
Rhizospheric microroganisms

27±1.2Halobacteria  Halopbacterium sp.
23±1.1Firmicutes  Brevibacillus borstenlensis
19±0.9Proteobacteria  Pseudoalteromonas ruthenica
11±0.5Proteobacteria  Halomonas sinaensis
8±0.4Halobacteria  Halococcus sp.
6±0.3Proteobacteria  Pseudomonas stutzeri
4±0.2Actinobacteria  Mycobacterium bolletii
2±0.1Firmicutes  Paenibacillus polymyxa

Phyllosphere microroganisms
35±1.7Eucaryote  Candida utilis
34±1.2Proteobacteria  Ochrobactrum sp.
31±1.4Proteobacteria  Desulfovibrio sp.

Abstract
The rhizosphere and phyllosphere of the halophyte Halocnemum strobilaceum naturally inhabiting hypersaline coastal areas of the Arabian Gulf harbor up to 8.1 x 10 4g-1 and 3 x 102g-1, respectively, of extremely halophilic oil-

utilizing microorganisms. The total rhizospheric and phyllospheric microbial communities could attenuate crude oil in a  nitrogen-containing medium, but also equally well in a nitrogen-free medium.

Antibacterial Activity Of The Synthesized Gold 
NanoParticles (GNP’s)  
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 Abstract
The aim of this study is to use nanogold particles against pathogenic bacteria that cause
disease to human, animals, and plants which will lead to some of environmental
problems. Therefore, starts by introducing the concept of nanotechnology. The second
part examines the bacteria, which include gram positive and gram negative bacteria.
Thirdly, discusses nanogold particles and its applications. Finally, there is a discussion
on the nanotechnology and the environment.
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Introduction
Resistance to antimicrobial is a serious health threat and environmental issues. This is
complicated further by the increase rate of infection from resistant microbial organisms,
which have become resistant to multiple drugs. The reduced effectiveness of antibiotics
has undermined the ability of drugs to treat infectious diseases, as well as manage
complications common among vulnerable patients who undergo organ transplant, surgery,
dialysis and chemotherapy. As a result, this has triggered more inventions with the purpose
of finding a solution for increasing resistance to antimicrobial drugs. Among these
discoveries is nanotechnology which has dominated the health sector for offering a
solution to drug resistance. In this case, nanogold particles are a novel discovery that is
being used to treat pathogenic bacteria. However, there is inadequate information about the
application of nanogold particles in treating pathogenic bacteria. Therefore, the aim of this
study is to use nanogold particles against pathogenic bacteria that cause disease to
human, animals, and plants which will lead to some of environmental problems.

Methodology
• Nutrient agar plates were prepared for testing antibacterial activities.
• The plates were divided into 3 parts.
• A loop full of 4 different strains of bacteria was added to 3-4 ml of distilled water.
• 1ml of bacterial suspension for each bacterium was spread on nutrient agar plates by 

using sterile spreader or sterile cotton swab.
• The plates were kept for drying for 3-5 min.
• 20 µl of different concentration of nanogold particles at 0.25, 0.5, 1, 2, 3, 4 and 5mM were 

dropped on nutrient agar plates with bacterial suspension of  4 different strains.
• Ampicillin (25µg/l) is an antibacterial agent was used as positive control.
• HAUCL4 solution was used as negative control.
• The plates were kept for drying 3-5 min.
• All plates were incubated at 37o for 24 hours.
• Plates were observed antimicrobial activities by determining the diameters of inhibition 

zones for each strain.
• For accurate analysis, tests were run in triplicates for each isolate to avoid errors.  

Results
  

Research Aim
The aim of this research is to use nanogold particles against pathogenic bacteria that cause 
disease to human, animals, and plants which will lead to some of environmental problems. 

Discussion
The diameters of inhibition zone of Staphylococcus epidermidis were 1 mm at 2 nm of GNP’s,
3 mm at 3 nm of GNP’s, 5 mm at 4 nm of GNP’s and 9 mm at 5 nm of GNP’s. As shown in the
table of result, the positive control was more effective at tested bacteria. But the 5nm of
GNP’s was more effective than positive control, which was 6 mm. The diameters of inhibition
zone of Staphylococcus aureus were 4 mm at 4 nm of GNP’s and 20 mm at 5 nm of GNP’s.
The 5 nm of GNP’s was much more effective than positive control which was 8 mm as shown
in the result table.
As shown in the table, the diameter of inhibition zone of Proteus was 10 mm at 5 nm of

GNP’s. There was no inhibition zone for the positive control. This means that Proteus is
resistance to positive control. The diameter of inhibition zone of Acinetobacter sp. were 5
mm at 4 nm of GNP’s and 10 mm at 5 nm GNP’s, while positive control was more effective
than GNP’s on Acinetobacter sp. due to the result table.
As shown in the table, there were no inhibitions zones for all tested bacteria by negative

control, which mean these bacteria, are resistance to negative control. Due to these results,
as a conclusion that GNP’s is more effective on Gram positive bacteria rather than Gram
negative bacteria.

Conclusion
Nanotechnology has evolved to provide solutions to various health issues. One of these
issues is the management of multidrug resistant bacteria by the use of nanoparticles.
Nevertheless, pathogenic bacteria, which include gram positive and gram negative, still pose
a great threat to the global population. Therefore, nanogold particle is a new invention whose
popularity has risen as a solution to bacterial infections. Despite the significance of GNPs,
their application still poses a threat to the environment.
Antibiotic resistance has become a significant challenge to the health system at local,
regional and global levels. For example, Gram-negative Multi-drug resistant bacteria have
become of special concern for their health threat. As a result, new categories of small
molecules antibiotics for the gram negative bacteria have also increased in the recent years.
Nevertheless, the number of cases of antibiotic resistant bacteria is increasing at an alarming
rate. For example, Kuwait alone recorded an increase of 5 percent of cases of resistance to
antibiotics in 2014, and the contagions of the related diseases cause more than 5,000 deaths
annually. In United States, more than 2 million cases of infections are recorded each year with
over 23 thousand deaths. Therefore, there has been an increasing need to develop a new
strategy to combat this problem, which resulted in the inventions of nanoparticles.

 

Diameter of inhibition zone(mm)

GNPs (nm) Staphylococcus epidermidis Staphylococcus aureus Proteus Acinetobacter sp
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Figure 2: Histogram of  inhibition zone of pathogenic bacteria.

Table 1: Inhibition zone in mm of pathogenic bacteria.

Figure 1: (a) S.epidermidis (b) S.aureus (c) Proteus (d) Acinetobacter  sp.
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INTRODUCTION 
 The ability of the Halophilic bacteria to tolerate high soil salinity make them ideal
agents for reclamation of saline soil (Von Sengbusch, 2003). Plant growth promoting
rhizobacteria (PGPR) enhance the plant growth and have the ability to colonize the plants
roots (Lugtenberg & Kamilova, 2009). Isolating a halophilic bacteria that is also a PGPR
might be the key to develop the marshy wastelands of Kuwait into successful
agricultural regions. In this study we aim at, the isolation of halotolerent/halophilic
bacteria from the rhizosphere of Tamarix aucheriana, a halophytic plant which is
frequently associated with salt marshes or ‘sabkhas’ in Kuwaiti desert, the examination of
their ability as plant growth promoting rhizobacteria (PGPR) which enhances the growth
of halophytic plant in saline soil, and also their characterization using biochemical tests
and molecular approaches using 16s rRNA sequence analysis.

MATERIALS & METHODS

Collection of soil samples from the rhizosphere of 
Tamarix aucheriana (Siddikee, et al. 2010).

Serial dilution of the soil samples

Spread plating

Isolation of individual colonies (Siddikee et al. 2010)

Pure culture in plates and slants

Study of colony morphology

Biochemical identification of bacterial strains using gram 
staining and API (Kumar et al., 2012) and Antibiotic 
sensitivity tests 

Molecular characterization of  bacterial strains:, PCR and 
Sequencing (16S rRNA gene sequencing; Applied 
Biosystems Kit)

Screening for PGPRs: Phosphate solubilization, IAA and 
nitrogen fixation (Yasmin et al. (2009); Kumar et al., (2012)

Construction of phylogenetic tree (PAUP)

In green house the tomato plant were inoculated at the 
rhizosphere with some of the  isolated strains that were 
screened and proved to be PGPR 

RESULTS

Fig 1. Tamarix aucheriana, a halophytic plant growing in salt marshes or ‘sabkhas’ in Kuwaiti
desert

Lab. designated 
name Bacteria 

Biochemical reactions 

ONPG ADH LDC ODC CIT H2S URE TDA IND VP GEL GLU MAN INO SOR RHA SAC MEL AMY ARA 
6A-7 Bacillus aquimaris strain BAC02.2 - - - - - - - + - - - - - - - - - - - - 
7A-7 Bacillus aquimaris strain BAC02.2 - - - - - - - + - - - - - - - - - - - - 
3A-3 Bacillus firmus strain VIII50 - + - - - - + - - + - - - - - - - - - - 

2A-3 Bacillus licheniformis strain Al-Dhabi-53 - - - - + - + - - + - - - - - - - - - - 

1A-3 Bacillus licheniformis strain SCKB 1317 + + - - + - + - - + - + - - - - + - + - 
5B-3 Bacillus okhensis - + + + + - + - - - - - - - - - - - - - 

11A-15 Halobacillus halophilus strain MKU005 - - - - - - - - - - - - - - - - - - - - 
10B-7 Halobacillus litoralis strain G9 - - - - - - - - - - - - - - - - - - - - 

14B-15 strain WD40-1 ?? - - - - - - - + - - - + - - - - - - - - 
12B-15 Halomonas nitroreducens strain K9 - - - - - - - - - - - - - - - - - - - - 

9B-7 Halomonas stenophila strain B-100 - - - - - - + - - - - - - - - - - - - - 
4B-3 Halomonas stenophila strain N12 - - - - - - - + - - - - - - - - - - - - 

13B-15 Nesterenkonia xinjiangensis strain EM4 - - - - + - - - - - - - - - - - - - - - 
8A-7 Piscibacillus halophilus strain HS224 - - - - - - - + - - - - - - - - - - - - 

Table 1. Biochemical reactions of the isolated  bacteria from soil samples

Lab. Designated 

 name 

Total 

Bases 
Subdivision Nearest GenBank Match 

Similarity 

(%) 

Bases 

Compared 

6A-7 405 Firmicutes Bacillus aquimaris strain BAC02.2 99 415/420 
7A-7 437 Firmicutes Bacillus aquimaris strain BAC02.2 99 443/446 
3A-3 408 Firmicutes Bacillus firmus strain VIII50 99 416/420 

2A-3 477 Firmicutes 
Bacillus licheniformis strain Al-Dhabi-
53 

98 500/511 

1A-3 507 Firmicutes 
Bacillus licheniformis strain SCKB 
1317 

100 507/507 

5B-3 501 Firmicutes Bacillus okhensis 99 505/507 

11A-15 361 Firmicutes 
Halobacillus halophilus strain 
MKU005 

99 367/370 

10B-7 408 Firmicutes Halobacillus litoralis strain G9 100 408/408 

14B-15 413 
Gammaproteoba

cteria 
Halomonas caseinilytica strain 
WD40-1 

100 413/413 

12B-15 364 
Gammaproteoba

cteria 
Halomonas nitroreducens strain K9 99 372/376 

9B-7 457 
Gammaproteoba

cteria 
Halomonas stenophila strain B-100 97 489/505 

4B-3 468 
Gammaproteoba

cteria 
Halomonas stenophila strain N12 97 494/508 

13B-15 524 Actinobacteria 
Nesterenkonia xinjiangensis strain 
EM4 

99 541/549 

8A-7 437 Firmicutes Piscibacillus halophilus strain HS224 99 441/443 

Lab designated name Bacteria 
IAA P solubilization Nitrogen fixation 

-L-TRP +L-TRP + 
6A-7 Bacillus aquimaris strain BAC02.2 - + - + 
7A-7 Bacillus aquimaris strain BAC02.2 - + - + 
3A-3 Bacillus firmus strain VIII50 - + - + 
2A-3 Bacillus licheniformis strain Al-Dhabi-53 - + - + 
1A-3 Bacillus licheniformis strain SCKB 1317 - + - + 
5B-3 Bacillus okhensis - + - + 

11A-15 Halobacillus halophilus strain MKU005 - + - + 
10B-7 Halobacillus litoralis strain G9 - + - + 

14B-15 Halomonas caseinilytica strain WD40-1 - + - - 
12B-15 Halomonas nitroreducens strain K9 - + - - 

9B-7 Halomonas stenophila strain B-100 - + - - 
4B-3 Halomonas stenophila strain N12 - + - - 

13B-15 Nesterenkonia xinjiangensis strain EM4 - + - + 
8A-7 Piscibacillus halophilus strain HS224 - + - 

Table 2. Molecular characterization of the 
isolated bacteria from soil samples

 Fig 3. DNA bands of bacteria after PCR  Fig 4. Cladogram representing bacterial 
diversity 

 Table 4. Screening test  for PGPRs

CONCLUSION

ABSTRACT
About 10% of Kuwait’s total land area is covered by ‘Sabkha’ or salt marshes. 14 different halophilic bacterial strains isolated from the rhizosphere of
Tamarix aucheriana, a common plant that grows in the sabkha region, were identified, characterized and tested for their plant growth promoting
activities. The bacteria were identified and characterized using both biochemical tests and molecular biological tests. The plant growth promoting
properties of the isolated strains were determined by the bacterial ability to a) produce indole acetic acid b) solubilize phosphate compounds, c)
antibiotic sensitivity and d) fix nitrogen. The results indicated that all bacterial isolates were able to produce indole acetic acid in the presence of L-
Tryptophan. On the other hand, none of them could solubilize mineral phosphate. Of the 14 strains isolated, 10 of them were able to fix nitrogen. The
evolutionary relationship of the isolated bacteria was also investigated based on the analyses of their 16S rRNA sequences. The 16SrRNA analysis of
the isolated bacteria classified the isolated species into of five major bacterial genera: Bacillus, Halobacillus, Halomonas, Nesterenkonia, and
Piscibacillus with differing sub-branches indicating the divergent species within the same genera.
  

The isolated bacterial are categorized into of five major bacterial genera: Bacillus,
Halobacillus, Halomonas, Nesterenkonia, and Piscibacillus with differing sub-branches. Out
of the 14 strains isolated, 10 of them might be potential PGPRs. This has been further
examined by green house study which showed the PGPR’s strains found in the Kuwaiti
Sabkhas’ was shown to induce the growth of in tomato plants.
The salinity in the Kuwait Sabkhas’ adversely affects plant growth and development (Shukla
et al, 2012). This study shows that the halotolerant plant-growth-promoting rhizo-bacteria
(PGPR) found in the Kuwaiti environment can help plants to maintain better growth by
reducing salt stress.

Lab designated 
name 

Bacteria 
Antibiotics 

C30 K P10 S 
TE3

0 

6A-7 Bacillus aquimaris strain BAC02.2 S R S R S 

7A-7 Bacillus aquimaris strain BAC02.2 S S S R S 

3A-3 Bacillus firmus strain VIII50 S S S R S 

2A-3 Bacillus licheniformis strain Al-Dhabi-53 S I I R S 

1A-3 Bacillus licheniformis strain SCKB 1317 S I S R S 

5B-3 Bacillus okhensis S I S R S 

11A-15 Halobacillus halophilus strain MKU005 S I S R S 

10B-7 Halobacillus litoralis strain G9 S R S R S 

14B-15 Halomonas caseinilytica strain WD40-1 S R R R S 

12B-15 Halomonas nitroreducens strain K9 S R S R S 

9B-7 Halomonas stenophila strain B-100 S R S R S 

4B-3 Halomonas stenophila strain N12 S R S R S 

13B-15 Nesterenkonia xinjiangensis strain EM4 S R S R S 

8A-7 Piscibacillus halophilus strain HS224 S R S R S 

Table 3. Antibiotic sensitivity tests  of the isolated 
bacteria from soil samples

 C30= Chloramphenicol, Kanamycin, P10= Penicillin, Streptomycin, TE30= Tetracycline, 
S= sensitive, R= resistant, I= Intermediate 

 
 

Fig 2. The difference between the tomato plants that were treated with the isolated PGPR
strains and the un-treated plants
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Discovering a natural, available and abundant source of red color for “Sadu House” 
to dye camel wool and cotton fibers permanently    

 

Lamya Hayat : Kuwait university , Faculty of Sc.  Biological Sc. Dept. Kuwait
Lamya14@hotmail.com

Abstract:

Sadu House of Kuwait is a society that protects the interests 
of the Bedouins and their ethnic handicrafts. Their 
handcrafts include tents , rugs , bags made from camel wool.  
It wanted to keep the tradition of tent and rug weaving 
natural in all the steps. That is to replace the present 
synthetic dyes with natural ones. The target of this work is 
to extract pigments from local plants to give a fixed color 
with camel wool. Before 1990 a deep red pigment was 
extracted from Arnebia decumebens roots ,a  periodical 
plant , it dyed the camel wool in deep red color without 
using mordant.  After 1990,  the red flower of Hibiscus rosa 
sinensis (HRS) was  used instead. The 5% acetic acid 
(vinegar) extract of (HRS) red flower had good yield and 
deep red color, relatively it was the solvent of choice as it 
has no harmful effects on the environment and the workers 
health. Using different mordants like alum and some metal 
chlorides manifested in a wide range of fixed colors varying 
from beige, rust, brown, green, pink, dark red / purple to 
lilac which intensified  with heat .

Extraction of colorant using G.A.A or 5% A.A solution

of (HRS) flower powder cold extraction:Color comparison
with glacial acetic acid (1) and vinegar ( 5% acetic acid) (2)  /      

of AD root powder with ethyl ether.hot extraction

Rugs and parts of tents dyed with natural plant pigments

1gram of 
(HRS) 
flower 
powder 
Extracted 
with 15ml of 
glacial
Acetic acid 
(GAA).

1gram of 
(HRS) flower
powder 
Extracted with 
15ml of 5% 
acetic acid 
(5%AA).

AD root 
powder 
extracted
with ethyl 
ether  

Woolen 
threads 
soaked in 
AD root 
powder 
extract 

.1

3.

.2

.4

Introduction

There are more than 230 kinds of Hibiscus flowers. The flowers of 
Hibiscus rosa sinensis (HRS) are available in Kuwait all year round. . It 
is used internationally for a wide range of applications including hair 
care, herbal shampoo, antifungal, emollient agent and salad dressings. 
Dried hibiscus is edible and is often a delicacy in the State of Mexico. As 
a food element, it is safe for human consumption, because of its 
therapeutic values as described by  Jadhav et al (2009) and  Ruban & 
Gajalakshmi (2012). These usages indicate that the color as free or bound 
to a mordant such as Stannous chloride (SnCl2) serves as natural safe 
color-retention agent and antioxidant with no side effects   (Wikipedia 
2014 ) . Sharma et al (2004) reported the remarkable anti skin cancer 
property of HRS flower extract .
A 90% ethanol extract of Hibiscus rosa sinensis was shown to function 

as an anti-solar agent by absorbing ultraviolet radiation (Sidram 2011). In 
our lab the cold 5% A.A extract of (HRS) was tested for visible and UV 
light absorption (Figure 1). The information given above about the (HRS) 
flowers extracts, rendered it as an ideal natural dye to be used by 
individual or industrial scale. The properties of the above dye were 
investigated in our lab for Kuwait Sadu House to provide a safe, harmless 
and non- hazardous dye, for the Bedouin fabric weavers. The extraction 
of the color was achieved with an environmentally friendly process, a 
permanent dark purple  color was obtained that neither changed nor faded 
its color upon exposure to heat or light. 

Results and discussion
Table(1)
The 5% AA  ( HRS) extract  gave  a dark peach color only with the  
non-mordanted camel -wool thread  when heated to 85°C. The 
Stannous chloride (  SnCl2) was used as a mordent  and a purple color 
resulted under room temperature or heated. The color is always darker
with wool than the cotton . SnCl2 interaction with anthocyanin 
contributed  to fixing the color which neither washed out with strong 
detergents nor faded away upon exposure to sun light for 42 hours 
(Gasmelseed et al 1989).

Table(2)
Using different mordants with 5% AA (HRS) extract to obtain 
various permanent colors.   

Table (3)  Changing the red color of 5% A.A (HRS) extract with 
salts, other than salts used in table(2) under room temperature

Material and Methods

1. Extraction of colorant using G.A.A or 5% A.A solution
Ten grams of (HRS) flower powder was cold extracted with 150 ml of  pure G.A.A/  
5%A.A.  It was stirred on magnetic stirrer overnight at ambient temperature. Then   
filtered through multilayer cheese cloth, the filtrate was lyophilized using freeze dryer.

2. Hot pre mordanting
The scoured threads mentioned above were treated with variable metal salts to obtain 

fixed colors of the flower extract. Each mg of the scoured threads was incubated with 
50 ml of heated mordanting solutions (85ºC) for one hour. Then the heat was switched 
off and mordanted threads remained in the solutions for 24 hours. Finally the threads 
were removed and dried under the shade.
Mordants used : Stannous chloride ; Alum ; Cobalt chloride ; Ferric chloride ; 
Potassium chromate; Magnesium sulphate

3.   Dyeing
The premordanted threads (cotton & wool) were soaked (at a liquor ratio of 1:40) in 

4ml of the filtrate of step 5a, b of the Figure 2 in two containers.  One container was 
heated at 85ºC using thermostated water bath for 2 hours, then remained at room 
temperature for 22 hours. The second container was incubated at room temperature for 
24 hours.

4.  Washing
Soaked the threads in excess volume of tap water and rinsed thoroughly until the water 
became clear and colorless. Sun dried the threads for 42 hours and mounted on labeled 
paper for display. The threads were pictured for color identification under direct 
sunlight.

Measurement of 15% AA (HRS) extract – absorption spectra

One gram of powdered HRS flowers was extracted with 15ml of 5% AA. 
The filtrate was passed by 0.45µm filter unit for further purity. The 
absorption spectra of the samples were obtained using a 
spectrophotometer. The results are illustrated in Figure (1)

Fig.(1)

• The color obtained with the mentioned mordants in table (2) neither 
washed out with strong detergents nor faded away upon exposure to 
sun light for 42 hours, similar to the shikonin color extracted from 
Arnebia decumbens previously for “Sadu House”.  The shikonin 
pigment did not need mordant to attain its excellent wash fastness. 
(Gasmelseed et al., 1989). The wash fastness  of 5% AA extract of ( 
HRS) with mordants and especially stannous Chloride  is due to the 
formation of  anthocyanin – Stannous. (A-S ) complex . Its stability 
can be referred to the firm interaction of   SnCl2 with OH groups of 
cellulose in the cotton or the NH2 groups of wool (Vankar and 
Shukla, 2011). The intensity of the dye  increased when heated  at 
85Cº (Table 2) 

• The Absorption spectrum  of (HRS) extract with 5% AA  ( fig 1) 
shows that anthocyanin : the red color of the extract  absorb  with 
maximum capacity  ( 100%) at wave lengths  200-400nm,which is  
the rang of  UV harmful light ; and absorb the visible light  at  wave 
lengths  400-700 nm with 25% capacity. These properties  envisage 
the potential of the anthocyanin to function as antioxidant or anti 
solar agent.

:Conclusion

• These results indicate that the 5% AA extract of (  HRS )functions as 
antioxidant , and anti solar agent .  If it is used for dying cotton or wool 
garments , it would protect the skin from the harmful UV light effect,  
which is the main cause of skin cancers.

• And if the 5% AA extract is  used to dye  cotton or woolen  rugs or 
carpets , it will protect against color fading by sun light or heat. This is 
because the anthocyanins function as free radical scavengers .This 
property proved that the color as free or bound to a mordant such as 
Stannous chloride ( SnCl2) can serve as natural safe color- retention agent 
and antioxidant with no side effects.

• These experiments conducted in our lab provided a natural  procedure of  
extracting the red color from ( HRS) flower, fixing it ( mordanting) and 
dyeing  process. The 5%AA  (vinegar)  can be prepared from dates ,  1 
gram of the flower powder is mixed thoroughly with 15ml of vinegar ,  
incubated for 2 nights then filtered. In case of mordant unavailability , the 
wool is soaked in the filtrate , exposed to the sun to dry. It will provide a 
permanent  dark peach color to the camel wool  ( Table 1). If there is a 
mordant available then, follow step 2 under materials and Methods where  
a range of colors were obtained table(2) , for more choices of color one 
can refer to table(3).

2 

1 
Fig.(2)

Objectives
• This poster focuses on  researching and experimenting on modern 

recipes to rediscover traditional methods of dyeing. 
• The Bedouin traditional mordant was camel urine. In this work the 

mordant  used   were the  different salts of  most abundant minerals 
detected in camels urine.

• The pH of camel’s urine is basic . The color extracted from Hibiscus 
Rosa Sinensis (HRS) with vinegar, and Arnebia decumens (AD) with 
ethanol  are acidic . The complex ( minerals salts – extracted color  )
pH ,  is adjusted to produce the color of interest. Picture 3  under 
topic [ Rugs and parts of tents dyed with natural pigments]shows the 
colors obtained with (HRS)No.(1) and with (AD) No.2.

• The color produced should prove that it  neither wash out with most  
potent detergent nor fade away on exposure to sun light 
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Introduction 
Two domestic bovine subspecies, humped bos taurus indicus (zebu) and 
hampless bos taurus taurus (taurine), are found worldwide. It is highly 
supported that they were domesticated separately, about 10,000 years ago, at 
the Indian subcontinent and the Near East, respectively. Genetically these two 
subspecies demonstrate a degree of differentiation based on autosomal and 
mitochondrial markers. In Africa, admixed cattle populations, e.g. Sheko from 
Ethiopia, have been resulted by the introgression of Asian zebu cattle to the 
native African taurine about 1300 years ago(1). This genomic introgression can 
be detected now using the available genome-wide single nucleotide 
polymorphism (SNP) arrays. 

Objectives 
Evaluate the genomic structure of Sheko cattle population using genome-wide 
SNP data from the Illumina BovineSNP50 BeadChip 

   Materials and Methods 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cattle populations 

Asian Zebu (Nelore) (NEL)(n = 21) European taurine (Holstein) (HOL) (n = 64) 

European taurine (Jersey) (JER) (n = 28) African taurine (N’Dama) (NDM) (n = 25) 

African Zebu x taurine (Sheko) (SHK) (n = 20) 

Autosomal SNP genotyping using Illumina BovineSNP50 BeadChip 
version 1(2)  

SNP quality control using  R software version 2.15 
Minor allele frequency  (MAF) ≥ 5%, SNP call rate ≥ 95%  
Samples quality control R software version 2.15 
Identity by state (IBS) < 95% , Sample call rate ≥ 95%   
 

Principle component analysis (PCA) R software version 2.15 

Table1: Starting and final number of SNP due to quality control analyses  

Starting SNP 
number 

Excluded SNP 
with low MAF 

Excluded SNP 
with low call 
rate 

Overlap 
between MAF 
and call rate 

Final SNP 
number 

54,334 11,082 6,418 5,507 42,341 

Starting samples 
number 

Excluded samples 
with high IBS 

Excluded samples 
with low call rate 

Final samples 
number 

158 1 (Holstein) 0 157 

Table 2: Starting and final number of samples due to quality control analyses 

Figures 1 and 2: PCA plots for the cattle populations included in the study based on the autosomal 
SNP markers (percentage of variation explained by the principle component (PC)) .  

 
Conclusion 
1- The first principle component differentiates genetically between zebu and taurine cattle 
populations. 
2- The second and third principle components separate N’Dama and Jersey populations 
from the other cattle populations, respectively. 
3- The genome of the African cattle population “Sheko” shows a level of admixture 
between zebu and African taurine ancestries  
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Abstract 
The most recent genetic evidences supported the theory of two centers of domestication for  the humped bos taurus indicus (zebu) and hampless bos taurus taurus (taurine) cattle. They were 
domesticated at the Indian subcontinent and the Near East, respectively, about 10,000 BC. African cattle originated by subsequent introduction of taurine (~ 7000 BC) followed by zebu cattle 
(~ 700 AD) from their domestication centers to the continent. This has resulted in continuous introgression of zebu cattle into local taurine led to crossbred (admixed) populations, e.g. Ankole 
in Uganda and Sheko in Ethiopia. Here, we use genome-wide autosomal single nucleotide polymorphism (SNP) genotypes to investigate the genomic structure of an African cattle population 
from Ethiopia "Sheko".  The genotyped markers on this population revealed a level of genome admixture in Sheko cattle with the presence of African taurine and Asian zebu genetic 
backgrounds. Further analyses will be conducted to determine the exact level of each ancestry in the Sheko genome.  

Assessing the genomic structure of an African cattle 
population “Sheko” using genome-wide autosomal markers 

Hussain M. Behbehani* and Fahad M. Al Enezi. 
Molecular Biology Program, Department of Biological Sciences, Faculty of Science, Kuwait University. 

* hussain.bahbahani@ku.edu.kw 
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Introduction 
The bovine mtDNA D-loop has classified the two domestic cattle subspecies; 
hampless taurine and humped zebu, into two main haplotype groups 
“haplogroups”: T (taurine) and I (zebu)1. The T haplogroup has been further 
classified into T1 (mainly in African cattle), T2 and T3 (mainly in European 
cattle), T4 and T5 haplogroups. The full bovine mtDNA sequence has 
subdivided the T1 haplogroups into 6 sub-haplogroups (T1a, T1b, T1c, T1d, 
T1e and T1f) with the T1b as the most common type in African cattle2. 
Interestingly, all African zebu cattle carry taurine-specific mtDNA with no 
evidences of the zebu type in the continent3. This might be related to a 
selective advantage of the taurine mtDNA in Africa, or a historic male-mediated 
Asian zebu introgression into African taurine cattle.    

Objectives 
• Evaluate the mtDNA diversity of EASZ cattle from Kenya 
• Identify signatures of selection on EASZ mtDNA.  

   Materials and Methods 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cattle populations with full mtDNA sequence 

Signatures of selection 
analysis 

 
Conclusion 
1- The EASZ samples are affiliated to T1a, T1b and T1b1 sub-haplogroups, with the majority are 
within T1b and T1b1. 
2- The T1b sub-haplogroup diagnostic marker is predicted to be under positive selection in 
African cattle indicating that T1b might be considered as an advantageous mtDNA type in Africa. 
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Abstract 
The bovine full mitochondrial DNA (mtDNA) sequence has divided domestic cattle to different sub-haplogroups, encompassing the main T (taurine-specific) and I (zebu-specific) macro-
haplogroups, with some breeds carrying rare Q and R haplogroups. Given the importance of the mitochondria in cell energy production, mtDNA is expected to be a target of natural selection. 
We report here the comparison of the full mtDNA sequences of indigenous East African Shorthorn Zebu cattle (EASZ) from Kenya with cattle breeds from Europe, Africa and Asia addressing 
two questions; i) the extent of EASZ mtDNA genetic diversity, and ii) the presence of signatures of positive selection in African taurine mtDNA. Our results indicated that the EASZ mtDNA 
sequences are all of the taurine type and members of T1a, T1b and T1b1 sub-haplogroups. Interestingly, within African cattle, we identified a signal of positive selection in the Cox-2 gene 
within the T1b/T1b1 sub-haplogroups, together the most common sub-haplogroups on the continent. This may indicate a probable advantage for these sub-haplogroups in Africa.  

Analyzing the full mitochondrial DNA of East African Shorthorn Zebu: 
Haplotypes diversity and signatures of selection  

Hussain Behbehani1*, Joram Mwacharo2 and Olivier Hanotte3. 
1 Molecular Biology Program, Department of Biological Sciences, Faculty of Science, Kuwait University, Kuwait. 

2 International Livestock Research Institute , Addis Ababa, Ethiopia 
3 School of life sciences, University of Nottingham, Nottingham, United Kingdom   

* hussain.bahbahani@ku.edu.kw 

Cattle type Number of 
populations 

Number of samples 

EASZ 1 13 
Asian taurine 6 16 
European taurine 10 28 
African taurine 8 19 
Yak 2 2 
European auroch 1 1 

mtDNA diversity 
analysis  

Neighbour-
joining 

phylogenetic 
tree  

 
MEGA 5.05 

software 

Median-
joining 

Network  
 

Network 4.6 
software 

Codon-specific ω ratio 
(Dn/Ds)  

 
CODEML package of 
PAML 4.6 software 
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taurine 
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Figure 1:Unrooted neighbour-joining (NJ) tree of all mtDNA sequences included in this study, with 1,000 
bootstrap replications. Equal branch lengths are for the purpose of illustration only. 

G 7542 A 
G 7542 A 

G 7542 A G 7542 A 

Figure 2: Median-joining network analysis including 13 EASZ (proportion of samples), 1 N’Dama and 18 
African cattle with known mtDNA sub-haplogroup types (refer to Bonfiglio et al., 2012). Branch lengths are 
unscaled. Branches leading to T1b and T1b1 sub-haplogroups are labelled with the diagnostic polymorphism 
(G7542A). Positions correspond to the UMD3.1 bovine reference sequence. 

Model  No. of 
parameters  log likelihood value 2ΔL  

Positively selected sites  
(posterior probability 

>95%) 

M1a  (nearly neutral) 2 -1075.66 4.98 
 (P-value=0.082)   

M2a  (positive selection) 4 -1072.17 

M7 (nearly neutral) 2 -1075.32 6.44  
(P-value=0.04) G7542A  (D57N)  

M8 (positive selection) 4 -1072.1 

Table 1: The log likelihood values of the different site models implemented in CODEML package for Cox-2 
mtDNA gene in African cattle. Sites considered as positively selected with posterior probability > 95%. 
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Findings: 

1)  Department of Biological Science, Kuwait University, Kuwait  
2)  College of Veterinary Medicine, University of Missouri-Columbia, Columbia, MO   

3)  Department of Population Health & Reproduction, University of California - Davis, Davis, CA 

Degree of Bengalness: 
A measure of the measure of genomic contribution of Asian Leopard Cats into Bengal breed cats 

 Mona Abdi1, H. Alhaddad1, B. Gandolfi2 R. Grahn3, and L. A. Lyons2 

Analysis:   

The Bengal breed cats result from hybridizing domestic cats (DOM) and Asian Leopard Cats (ALC). First generation hybrids can be further crossed 
to domestic cats and still be considered Bengal cats as long as phenotypic and behavioral characteristics retained (see cat below). The ALC 
genomic contribution into registered Bengal cats is usually unknown and likely variable. 
Significance of the study was to develop a panel of diagnostic markers to measure ALC genomic contribution in Bengal cats (degree of 
Bengalness). The panel can be used to study the genetics of the Asian Leopard cat and the ALC-DOM introgression zones in the wild.  

Dataset: •  A total of 2161 cats (from 48 breeds/populations) genotyped using the 63K Feline SNP array were used. 

•  ALC (N = 9) and domestic cats (N = 1765). 
 
•  Calculate the allele frequency for each marker in each group 

independently. 
•  Select the markers that are fixed with allele 1 (A1) in ALC 

and absent in domestic cats or have a minor allele frequency 
< 0.05. 

•  Evaluate the positions of the selected markers. 
•  Select a subset of the identified markers with near uniform 

inter-marker distances. 

Objective 1: Identify diagnostic markers that are fixed for different alleles in the two groups (ALC & DOM) 

1.  674 markers were identified as diagnostic markers and they 
were distributed in all 19 cat chromosomes (Fig. 1a). 

2.  To avoid markers being in linkage disequilibrium, 287 were 
selected with an inter-marker distance ~ 5 Mb (Fig. 1b).  

Fig.1: Distribution of ALC specific markers along cat chromosomes.  (a) Relative positions of all 
markers identified.  Many markers are close to one another and may be in linkage disequilibrium.  (b) 
Relative position of a subset of markers from (a) where markers are ~ 5Mb apart. 
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Objective 2: Estimate the genomic contribution of ALC in: (1) known pedigree, (2) Bengal breed, (3) Other cat breed 

Analysis:   

•  Diagnostic panel (All: 287 markers,  Auto: 262 markers). 
•  ALC-DOM pedigree (N = 98), random Bengal cat (N = 98), 

and 33 cat breeds (N = 1452). 
 
•  Calculate % of ALC alleles (% bengalness) in each individual 

using autosomal markers only. 
•  Using known pedigree samples, estimate range of % 

bengalness and validate the estimates using pedigree 
information. 

Fig. 2: Genomic contribution of ALC.  (a).  Known pedigree crosses of ALC-DOM. LxD: first 
generation hybrid. BxL: backcross to ALC. BxD: backcross to DOM. BEN: Bengal cat unknown 
pedigree (b). Percent bengalness in known pedigree, random bengal cats, and other cat breeds. 

ALC DOM 

LxD BxL BxD 

BEN a. 

b. 

Findings: 1.  Known ALC-DOM pedigree (Fig. 2a) provides information 
about theoretical % bengalness.  In pedigree samples, 
theoretical and observed are similar  (Fig. 2b, Table 1). 

2.  Random Bengal cats on average have ~ 7% bengalness 
whereas other cat breeds, combined, exhibit ~ 1% with 
some variations (Table 1). 

3.  Proportion of ALC into Bengal cats is unmatched by any of 
the other breeds with the exception of Turkish Van (Fig. 2b). 

4.  The relatively low % bengalness of random Bengal cats 
indicates multiple crosses to DOM or breeding between 
Bengal cats. 

5.  Using 262 (autosomal) diagnostic panel is sufficient to 
identify Bengal cats and estimate ALC contribution. 

Groups Theoretical Mean (Observed) s.d.(Observed) 
ALC 100 100 0 
BxL 75 73 10.75 
LxD 50 47 11.5 
BxD 25 24.5 3.5 
BEN unknown 7 2 
DOM ~ 0 1.25 0.5 

Table 1: Theoretical and 
observed percent bengalness 
in different cat groups. 

Objective 3: Estimate the number of generations that gives a particular % bengalness 

Dataset:  •  ALC-DOM pedigree (N = 98), random Bengal cat (N = 98). 

•  Use estimated % bengalness in each group. 
•  Determine the number of generations crossed to DOM that results into random Bengal cats. 
•  Use the theoretical relationship between % bengalness and number of generations crossed to 

domestic depicted as: 
% Bengalness = 100 x (½) # generations  

•  Infer theoretical number of generations since the initial hybridization for each Bengal cat . 

Findings: 1.  First generation hybrids (LxD) exhibit small variation in % bengalness while backcross to 
ALC (BxL) and DOM (BxD) show significant variation between individuals (Fig. 3). 

2.  The % bengalness of random Bengal cats places them in the range of 3-5 generations of 
theoretical hybridization with concentration around generation 4 (6.75%) (Fig.3). 

3.  Variation in % bengalness can be explained by breeding between dissimilar (ALC-DOM) and 
similar (BEN-BEN) individuals. 

4.  The small variation of % bengalness among Bengal cats is a sign of state equilibrium that 
results from breeding between Bengal cats or infrequent introduction of ALC or DOM alleles 
into the breed. Fig. 3: Percent bengalness as function of generation number.   

The idea & Significance 

Dataset:  

Dataset:  

Analysis:   
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Introduction 
•  “Laying a string” and “Filling a vessel” , as described by Noam Chomsky, are two models of 

education that are strikingly different in approach and outcome. 

•  “Laying a string” model is an active teaching and learning method where students are provided 
with a string that can guide them through their learning journey.  The active experience is likely 
to enhance students information retention abilities. 

•  “Filling a vessel” model is comparably a passive method and students are likely to serve as 
vessels that get filled with information that is returned during exams and never retained.  

•  Genomics is a relatively new field of biology that relies on understanding the entire genetic 
content that is referred to as “genome”. 

•  Genomics is an interdisciplinary field that lies in the intersection of biology, genetics, 
bioinformatics, computer science, and engineering. 

•  Genomics is responsible for understanding of the basics of living organisms and is applied in 
medicine, agriculture, food production, and industry. 

Laying a string NOT filling a vessel: 
Genome papers as an active teaching and learning tool 

Huda AlAskar (B.Sc.) and Hasan Alhaddad (Ph.D.) 
Department of Biological Sciences, Kuwait University 

Fig.1. Comparative genomic analysis of students’ extracted data. a-b) Graphs showing the genome 
sequencing strategy and method, respectively, over 18 years period. c) Relationship between genome size and 
number of genes across range of organisms.  Empty circles represent prokaryotic genomes and filled circles 
represent eukaryotic genomes.  d) Comparison between the GC content of extremophile genome versus non-
extremophile genome. 

© 2005 Nature Publishing Group 

 

Genome sequence, comparative analysis
and haplotype structure of the domestic
dog
Kerstin Lindblad-Toh1, Claire M Wade1,2, Tarjei S. Mikkelsen1,3, Elinor K. Karlsson1,4, David B. Jaffe1,
Michael Kamal1, Michele Clamp1, Jean L. Chang1, Edward J. Kulbokas III1, Michael C. Zody1, Evan Mauceli1,
Xiaohui Xie1, Matthew Breen5, Robert K. Wayne6, Elaine A. Ostrander7, Chris P. Ponting8, Francis Galibert9,
Douglas R. Smith10, Pieter J. deJong11, Ewen Kirkness12, Pablo Alvarez1, Tara Biagi1, William Brockman1,
Jonathan Butler1, Chee-Wye Chin1, April Cook1, James Cuff1, Mark J. Daly1,2, David DeCaprio1, Sante Gnerre1,
Manfred Grabherr1, Manolis Kellis1,13, Michael Kleber1, Carolyne Bardeleben6, Leo Goodstadt8, Andreas Heger8,
Christophe Hitte9, Lisa Kim7, Klaus-Peter Koepfli6, Heidi G. Parker7, John P. Pollinger6, Stephen M. J. Searle14,
Nathan B. Sutter7, Rachael Thomas5, Caleb Webber8, Broad Institute Genome Sequencing Platform*
& Eric S. Lander1,15

Here we report a high-quality draft genome sequence of the domestic dog (Canis familiaris), together with a dense map
of single nucleotide polymorphisms (SNPs) across breeds. The dog is of particular interest because it provides important
evolutionary information and because existing breeds show great phenotypic diversity for morphological, physiological
and behavioural traits. We use sequence comparison with the primate and rodent lineages to shed light on the structure
and evolution of genomes and genes. Notably, the majority of the most highly conserved non-coding sequences in
mammalian genomes are clustered near a small subset of genes with important roles in development. Analysis of SNPs
reveals long-range haplotypes across the entire dog genome, and defines the nature of genetic diversity within and
across breeds. The current SNP map now makes it possible for genome-wide association studies to identify genes
responsible for diseases and traits, with important consequences for human and companion animal health.

Man’s best friend, Canis familiaris, occupies a special niche in
genomics. The unique breeding history of the domestic dog provides
an unparalleled opportunity to explore the genetic basis of disease
susceptibility, morphological variation and behavioural traits. The
position of the dog within the mammalian evolutionary tree also
makes it an important guide for comparative analysis of the human
genome.
The history of the domestic dog traces back at least 15,000 years,

and possibly as far back as 100,000 years, to its original domestication
from the grey wolf in East Asia1–4. Dogs evolved through a mutually
beneficial relationship with humans, sharing living space and food
sources. In recent centuries, humans have selectively bred dogs that
excel at herding, hunting and obedience, and in this process have
created breeds rich in behaviours that bothmimic human behaviours
and support our needs. Dogs have also been bred for desired physical
characteristics such as size, skull shape, coat colour and texture5,

producing breeds with closely delineated morphologies. This evolu-
tionary experiment has produced diverse domestic species, harbour-
ingmoremorphological diversity than exists within the remainder of
the family Canidae6.
As a consequence of these stringent breeding programmes and

periodic population bottlenecks (for example, during the World
Wars), many of the ,400 modern dog breeds also show a high
prevalence of specific diseases, including cancers, blindness, heart
disease, cataracts, epilepsy, hip dysplasia and deafness7,8. Most of
these diseases are also commonly seen in the human population, and
clinical manifestations in the two species are often similar9. The high
prevalence of specific diseases within certain breeds suggests that a
limited number of loci underlie each disease, making their genetic
dissection potentially more tractable in dogs than in humans10.
Genetic analysis of traits in dogs is enhanced by the close

relationship between humans and canines in modern society.
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Initial sequence and comparative analysis
of the cat genome
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The genome sequence (1.9-fold coverage) of an inbred Abyssinian domestic cat was assembled, mapped, and
annotated with a comparative approach that involved cross-reference to annotated genome assemblies of six
mammals (human, chimpanzee, mouse, rat, dog, and cow). The results resolved chromosomal positions for 663,480
contigs, 20,285 putative feline gene orthologs, and 133,499 conserved sequence blocks (CSBs). Additional annotated
features include repetitive elements, endogenous retroviral sequences, nuclear mitochondrial (numt) sequences,
micro-RNAs, and evolutionary breakpoints that suggest historic balancing of translocation and inversion incidences
in distinct mammalian lineages. Large numbers of single nucleotide polymorphisms (SNPs), deletion insertion
polymorphisms (DIPs), and short tandem repeats (STRs), suitable for linkage or association studies were characterized
in the context of long stretches of chromosome homozygosity. In spite of the light coverage capturing ∼65% of
euchromatin sequence from the cat genome, these comparative insights shed new light on the tempo and mode of
gene/genome evolution in mammals, promise several research applications for the cat, and also illustrate that a
comparative approach using more deeply covered mammals provides an informative, preliminary annotation of a
light (1.9-fold) coverage mammal genome sequence.

[Supplemental material is available online at www.genome.org.]

During 2005, the National Human Genome Research Institute
(NHGRI) endorsed a “light” coverage (2�) whole-genome se-
quencing strategy for 26 mammals, including Felis catus, the do-

mestic cat (Supplemental Fig. S1). The domestic cat was included
in this mammalian genome set mainly to stimulate genome re-
search on a species that provides a large number of important
human medical models (Supplemental Table S1). Cats, like dogs,
enjoy an extensive veterinary medical surveillance that has de-
scribed ∼200 genetic diseases analogous to human disorders
(Griffin and Baker 2000; O’Brien et al. 2002; O’Brien 2004). Feline
infectious agents offer powerful natural models of deadly human
diseases including feline immunodeficiency virus (FIV)-AIDS, fe-
line coronavirus (FeCoV)-SARS and avian influenza, canine dis-
temper virus (CDV)-neurotropic viruses, and feline leukemia and

16Agencourt Sequencing Team: Adrianne Brand, Heather Ebling,
David J. Saranga, Marc Rubenfield, Matthew J. Parisi, Wei Tao,
Nadeem Tusneem, Robert David, Erick Gustafson, Jason Tsolas, and
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Article is online at http://www.genome.org/cgi/doi/10.1101/gr.6380007.
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Initial sequence of the chimpanzee
genome and comparison with the human
genome
The Chimpanzee Sequencing and Analysis Consortium*

Here we present a draft genome sequence of the common chimpanzee (Pan troglodytes). Through comparison with the
human genome, we have generated a largely complete catalogue of the genetic differences that have accumulated since
the human and chimpanzee species diverged from our common ancestor, constituting approximately thirty-five million
single-nucleotide changes, five million insertion/deletion events, and various chromosomal rearrangements. We use this
catalogue to explore the magnitude and regional variation of mutational forces shaping these two genomes, and the
strength of positive and negative selection acting on their genes. In particular, we find that the patterns of evolution in
human and chimpanzee protein-coding genes are highly correlated and dominated by the fixation of neutral and slightly
deleterious alleles. We also use the chimpanzee genome as an outgroup to investigate human population genetics and
identify signatures of selective sweeps in recent human evolution.

More than a century ago Darwin1 and Huxley2 posited that humans
share recent common ancestors with the African great apes. Modern
molecular studies have spectacularly confirmed this prediction and
have refined the relationships, showing that the common chimpan-
zee (Pan troglodytes) and bonobo (Pan paniscus or pygmy chimpan-
zee) are our closest living evolutionary relatives3. Chimpanzees are
thus especially suited to teach us about ourselves, both in terms of
their similarities and differences with human. For example, Goodall’s
pioneering studies on the common chimpanzee revealed startling
behavioural similarities such as tool use and group aggression4,5. By
contrast, other features are obviously specific to humans, including
habitual bipedality, a greatly enlarged brain and complex language5.
Important similarities and differences have also been noted for the
incidence and severity of several major human diseases6.
Genome comparisons of human and chimpanzee can help to reveal

themolecular basis for these traits aswell as the evolutionary forces that
have moulded our species, including underlying mutational processes
and selective constraints. Early studies sought to draw inferences from
sets of a few dozen genes7–9, whereas recent studies have examined
larger data sets such as protein-coding exons10, random genomic
sequences11,12 and an entire chimpanzee chromosome13.
Here we report a draft sequence of the genome of the common

chimpanzee, and undertake comparative analyses with the human
genome. This comparison differs fundamentally from recent com-
parative genomic studies of mouse, rat, chicken and fish14–17. Because
these species have diverged substantially from the human lineage, the
focus in such studies is on accurate alignment of the genomes and
recognition of regions of unusually high evolutionary conservation
to pinpoint functional elements. Because the chimpanzee lies at such
a short evolutionary distance with respect to human, nearly all of the
bases are identical by descent and sequences can be readily aligned
except in recently derived, large repetitive regions. The focus thus
turns to differences rather than similarities. An observed difference at
a site nearly always represents a single event, not multiple indepen-

dent changes over time. Most of the differences reflect random
genetic drift, and thus they hold extensive information about muta-
tional processes and negative selection that can be readily mined with
current analytical techniques. Hidden among the differences is a
minority of functionally important changes that underlie the phe-
notypic differences between the two species. Our ability to dis-
tinguish such sites is currently quite limited, but the catalogue of
human–chimpanzee differences opens this issue to systematic inves-
tigation for the first time.We would also hope that, in elaborating the
few differences that separate the two species, we will increase pressure
to save chimpanzees and other great apes in the wild.
Our results confirm many earlier observations, but notably chal-

lenge some previous claims based on more limited data. The
genome-wide data also allow some questions to be addressed for
the first time. (Here and throughout, we refer to chimpanzee–human
comparison as representing hominids and mouse–rat comparison as
representing murids—of course, each pair covers only a subset of the
clade.) The main findings include:
. Single-nucleotide substitutions occur at a mean rate of 1.23%
between copies of the human and chimpanzee genome, with 1.06%
or less corresponding to fixed divergence between the species.
. Regional variation in nucleotide substitution rates is conserved
between the hominid and murid genomes, but rates in subtelomeric
regions are disproportionately elevated in the hominids.
. Substitutions at CpG dinucleotides, which constitute one-quarter
of all observed substitutions, occur at more similar rates in male and
female germ lines than non-CpG substitutions.
. Insertion and deletion (indel) events are fewer in number than
single-nucleotide substitutions, but result in ,1.5% of the euchro-
matic sequence in each species being lineage-specific.
. There are notable differences in the rate of transposable element
insertions: short interspersed elements (SINEs) have been threefold
more active in humans, whereas chimpanzees have acquired two new
families of retroviral elements.
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Marine mammals from different mammalian orders share 
several phenotypic traits adapted to the aquatic environment 
and therefore represent a classic example of convergent 
evolution. To investigate convergent evolution at the genomic 
level, we sequenced and performed de novo assembly of 
the genomes of three species of marine mammals (the killer 
whale, walrus and manatee) from three mammalian orders 
that share independently evolved phenotypic adaptations 
to a marine existence. Our comparative genomic analyses 
found that convergent amino acid substitutions were 
widespread throughout the genome and that a subset of 
these substitutions were in genes evolving under positive 
selection and putatively associated with a marine phenotype. 
However, we found higher levels of convergent amino 
acid substitutions in a control set of terrestrial sister taxa 
to the marine mammals. Our results suggest that, whereas 
convergent molecular evolution is relatively common, adaptive 
molecular convergence linked to phenotypic convergence is 
comparatively rare.

Although there are potentially several genomic routes to reach the 
same phenotypic outcome, it has been suggested that the genomic 
changes underlying convergent evolution may to some extent be 
reproducible and that convergent phenotypic traits may commonly 
arise from the same genetic changes1–3. Phenotypic convergence has 
indeed been connected to identical replacements of single amino 
acids within the encoded product of a protein-coding gene occur-
ring independently in unrelated taxa4,5; however, such examples are 
rare and, to the best of our knowledge, no previous study has con-
ducted a genome-wide scan for such convergent substitutions. Here 
we present high-coverage whole-genome sequences for four marine 

mammal species: the walrus (Odobenus rosmarus), the bottlenose 
dolphin (Tursiops truncatus), the killer whale (Orcinus orca) and the 
West Indian manatee (Trichechus manatus latirostris). These genomes 
provide a unique opportunity to address a key evolutionary question 
of what role molecular convergence has had in the evolution of shared 
derived phenotypic adaptations to a novel environment6.

Mammals have evolved to inhabit the marine environment on  
multiple independent occasions. Cetaceans (whales, dolphins and 
porpoises) and sirenians (manatees and dugongs) emerged during the 
Eocene epoch7–10 through diversification from the Cetartiodactyla 
and Afrotheria, respectively. Pinnipeds (seals, sea lions and walruses) 
emerged approximately 20 million years later during the Miocene 
from within the Carnivora7,8. Despite their independent evolution-
ary origins, pinnipeds, sirenians and cetaceans share a number of 
phenotypic adaptations to the pathogenic, locomotory, thermal,  
sensory, communication and anaerobic challenges of an aquatic  
existence, including limbs adapted for swimming, bone density 
adapted to manage buoyancy and a large total oxygen store relative 
to body size6–8.

We sequenced and performed de novo assembly of the genomes of 
killer whale, manatee and walrus and increased the coverage of the 
previous draft genome for bottlenose dolphin by applying a whole-
genome shotgun strategy using the Roche 454 and Illumina HiSeq 
platforms (Supplementary Table 1). We then predicted a set of 16,878 
orthologous genes for the 4 marine mammal genomes and 6 other 
mammalian genomes (human, alpaca, cow, dog and elephant, with 
opossum as an outgroup; Supplementary Table 2). After filtering, we 
included 14,883 protein-coding orthologs for killer whale, 10,597 for 
dolphin, 15,396 for walrus and 14,674 for manatee.

We investigated molecular convergence among these species at two 
levels: first, we identified protein-coding genes evolving under positive 
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Genome sequence of Anopheles sinensis provides
insight into genetics basis of mosquito
competence for malaria parasites
Dan Zhou1,2, Donghui Zhang1,2, Guohui Ding3, Linna Shi1,2, Qing Hou1,2, Yuting Ye1,2, Yang Xu4, Huayun Zhou5,
Chunrong Xiong5, Shengdi Li3, Jing Yu1,2, Shanchao Hong1,2, Xinyou Yu1,2, Ping Zou1,2, Chen Chen1,2,
Xuelian Chang1,2, Weijie Wang1,2, Yuan Lv1,2, Yan Sun1,2, Lei Ma1,2, Bo Shen1,2* and Changliang Zhu1,2

Abstract

Background: Anopheles sinensis is an important mosquito vector of Plasmodium vivax, which is the most frequent
and widely distributed cause of recurring malaria throughout Asia, and particularly in China, Korea, and Japan.

Results: We performed 454 next-generation sequencing and obtained a draft sequence of A. sinensis assembled
into scaffolds spanning 220.8 million base pairs. Analysis of this genome sequence, we observed expansion and
contraction of several immune-related gene families in anopheline relative to culicine mosquito species. These
differences suggest that species-specific immune responses to Plasmodium invasion underpin the biological differences
in susceptibility to Plasmodium infection that characterize these two mosquito subfamilies.

Conclusions: The A. sinensis genome produced in this study, provides an important resource for analyzing the genetic
basis of susceptibility and resistance of mosquitoes to Plasmodium parasites research which will ultimately facilitate the
design of urgently needed interventions against this debilitating mosquito-borne disease.

Keywords: Genome, Anopheles sinensis, Malaria

Background
Malaria is caused by infection with Plasmodium para-
sites, which are transmitted via the bites of infected fe-
male Anopheles mosquitoes [1]. Malaria is prevalent and
widely distributed in tropical and subtropical regions, in-
cluding much of sub-Saharan Africa, Asia, and the
Americas [2,3]. Indeed, according to the latest World
Malaria Report, in 2010 malaria caused an estimated 216
million clinical episodes and 655,000 deaths worldwide
[4]. Of the few available management strategies for this
disease, vector control offers an important means of lim-
iting the spread of malaria. The effective control of mos-
quito vectors, however, requires information on their
genetic structure, because the biology and physiology of

infections, the development of insecticide resistance, and
the epidemiology of malaria in the human host can all
be affected by genetic variation in the mosquito vector
populations. To date, our understanding of the role of
vector genetics in the dynamics of malaria transmission
is poor. In particular, the function and evolutionary as-
pects of important genes, such as those associated with
vector competence, remains unclear. The paucity of gen-
etic information on Plasmodium-susceptible mosquitoes
is a major obstacle to the development of appropriate
diagnostic and therapeutic tools against malaria.
All malaria vectors belong to the subfamily Anophelinae.

Mosquitoes of the subfamily Culicinae are not susceptible
to infection by Plasmodium parasites and thus, do not
transmit Plasmodium. The genomes of A. gambiae, Aedes
aegypti and Culex quinquefasciatus were sequenced in
2002, 2007 and 2010, respectively. Comparative genomic
studies of these three species have provided important
genetic insights into this vector-disease system including

* Correspondence: shenbo@njmu.edu.cn
1Department of Pathogen Biology, Nanjing Medical University, Nanjing,
Jiangsu 210029, P.R. China
2Jiangsu Province Key Laboratory of Modern Pathogen Biology, Nanjing,
Jiangsu 210029, P.R. China
Full list of author information is available at the end of the article

© 2014 Zhou et al.; licensee BioMed Central Ltd. This is an open access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.
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The Genome Sequence of Silkworm, Bombyx mori
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Abstract

We performed threefold shotgun sequencing of the silkworm (Bombyx mori) genome to obtain a draft
sequence and establish a basic resource for comprehensive genome analysis. By using the newly devel-
oped RAMEN assembler, the sequence data derived from whole-genome shotgun (WGS) sequencing were
assembled into 49,345 scaffolds that span a total length of 514 Mb including gaps and 387 Mb without
gaps. Because the genome size of the silkworm is estimated to be 530 Mb, almost 97% of the genome
has been organized in scaffolds, of which 75% has been sequenced. By carrying out a BLAST search for
50 characteristic Bombyx genes and 11,202 non-redundant expressed sequence tags (ESTs) in a Bombyx
EST database against the WGS sequence data, we evaluated the validity of the sequence for elucidating
the majority of silkworm genes. Analysis of the WGS data revealed that the silkworm genome contains
many repetitive sequences with an average length of <500 bp. These repetitive sequences appear to have
been derived from truncated transposons, which are interspersed at 2.5- to 3-kb intervals throughout the
genome. This pattern suggests that silkworm may have an active mechanism that promotes removal of
transposons from the genome. We also found evidence for insertions of mitochondrial DNA fragments at 9
sites. A search for Bombyx orthologs to Drosophila genes controlling sex determination in the WGS data
revealed 11 Bombyx genes and suggested that the sex-determining systems differ profoundly between the
two species.
Key words: silkworm; Bombyx mori; WGS; genome sequence

1. Introduction

The domesticated silkworm, Bombyx mori, has long
been used as a model system for basic studies because of
its large body size, ease of rearing in the laboratory, and

Communicated by Michio Oishi
∗ To whom correspondence should be addressed. Tel. +81-29-

838-6120, Fax. +81-29-838-6121, E-mail: kmita@nias.affrc.go.
jp

economic importance in sericulture. The well-developed
genetic resources of this species include more than 400 de-
scribed mutants, which have been mapped to >200 loci,
comprising 28 linkage groups,1 as well as molecular link-
age maps developed by using a variety of markers.2–6 In
addition, BAC libraries7,8 and an EST database based on
36 cDNA libraries totaling more than 35,000 sequences
have been constructed.9 These genetic resources make
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The 3,000 rice genomes project
The 3,000 rice genomes project1,2,3*†

Abstract

Background: Rice, Oryza sativa L., is the staple food for half the world’s population. By 2030, the production of rice
must increase by at least 25% in order to keep up with global population growth and demand. Accelerated genetic
gains in rice improvement are needed to mitigate the effects of climate change and loss of arable land, as well as
to ensure a stable global food supply.

Findings: We resequenced a core collection of 3,000 rice accessions from 89 countries. All 3,000 genomes had an
average sequencing depth of 14×, with average genome coverages and mapping rates of 94.0% and 92.5%,
respectively. From our sequencing efforts, approximately 18.9 million single nucleotide polymorphisms (SNPs) in rice
were discovered when aligned to the reference genome of the temperate japonica variety, Nipponbare. Phylogenetic
analyses based on SNP data confirmed differentiation of the O. sativa gene pool into 5 varietal groups – indica,
aus/boro, basmati/sadri, tropical japonica and temperate japonica.

Conclusions: Here, we report an international resequencing effort of 3,000 rice genomes. This data serves as a
foundation for large-scale discovery of novel alleles for important rice phenotypes using various bioinformatics and/or
genetic approaches. It also serves to understand the genomic diversity within O. sativa at a higher level of detail. With
the release of the sequencing data, the project calls for the global rice community to take advantage of this data as a
foundation for establishing a global, public rice genetic/genomic database and information platform for advancing rice
breeding technology for future rice improvement.

Keywords: Oryza sativa, Genetic resources, Genome diversity, Sequence variants, Next generation sequencing

Data description
Purpose of data acquisition
For much of the world’s poor, rice (O. sativa L.) is the
cereal that provides the majority of daily calories in their
staple diet. Rice is also known for its tremendous
within-species genetic diversity and varietal group differ-
entiation [1,2]. Rice productivity has more than doubled
in recent decades, resulting primarily from the Green
Revolution and continued breeding efforts since the
1960s. However, in order to meet the demands imposed
by the projected increase in global population, the
world’s rice production has to increase by 25% or more
by 2030 [3]. This increase has to be achieved under less

land, less water and under more severe environmental
stresses due to climate change. Thus, accelerated genetic
gains are needed in the next few decades to improve
yield potential and stability, and grain quality of rice.
This requires more complete knowledge of the genetic
diversity in the O. sativa gene pool, associations of di-
verse alleles with important rice traits, and systematic
exploitation of this rich genetic diversity by integrating
knowledge-based tools into rice improvement using in-
novative breeding strategies [4-6].
To date, a few studies on rice have been undertaken to

discover allelic variants through next generation sequen-
cing (NGS) [7-9]. Unfortunately, these studies have been
unable to provide a complete picture of the total genetic
diversity within the O. sativa gene pool, due to either
the small sample size of sequenced accessions [7], or the
low-coverage sequencing depth of the genomes [8,9].
Here, we report an international effort to extend signifi-
cantly our understanding of the total genetic diversity
within the O. sativa gene pool by re-sequencing 3,000
O. sativa genomes using IIllumina-based NGS. Our

*Correspondence: lizhikang@caas.cn; zhanggengyun@genomics.cn;
k.mcnally@irri.org
†The list of project participants and their affiliations is given at the end of
this paper.
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3International Rice Research Institute, DAPO 7777, Metro Manila 1301, Philippines
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wDBTF: an integrated database resource for
studying wheat transcription factor families
Isabelle Romeuf1, Dominique Tessier2, Mireille Dardevet1, Gérard Branlard1, Gilles Charmet1, Catherine Ravel1*

Abstract

Background: Transcription factors (TFs) regulate gene expression by interacting with promoters of their target
genes and are classified into families based on their DNA-binding domains. Genes coding for TFs have been
identified in the sequences of model plant genomes. The rice (Oryza sativa spp. japonica) genome contains 2,384
TF gene models, which represent the mRNA transcript of a locus, classed into 63 families.

Results: We have created an extensive list of wheat (Triticum aestivum L) TF sequences based on sequence
homology with rice TFs identified and classified in the Database of Rice Transcription Factors (DRTF). We have
identified 7,112 wheat sequences (contigs and singletons) from a dataset of 1,033,960 expressed sequence tag and
mRNA (ET) sequences available. This number is about three times the number of TFs in rice so proportionally is
very similar if allowance is made for the hexaploidy of wheat. Of these sequences 3,820 encode gene products
with a DNA-binding domain and thus were confirmed as potential regulators. These 3,820 sequences were
classified into 40 families and 84 subfamilies and some members defined orphan families. The results were
compiled in the Database of Wheat Transcription Factor (wDBTF), an inventory available on the web
http://wwwappli.nantes.inra.fr:8180/wDBFT/. For each accession, a link to its library source and its Affymetrix
identification number is provided. The positions of Pfam (protein family database) motifs were given when known.

Conclusions: wDBTF collates 3,820 wheat TF sequences validated by the presence of a DNA-binding domain out
of 7,112 potential TF sequences identified from publicly available gene expression data. We also incorporated in
silico expression data on these TFs into the database. Thus this database provides a major resource for systematic
studies of TF families and their expression in wheat as illustrated here in a study of DOF family members expressed
during seed development.

Background
Gene expression at the level of mRNA transcription from
DNA is regulated through different mechanisms, the most
widely studied being regulation by transcription factors
(TFs). These DNA-binding proteins control gene expres-
sion by interacting with cis-regulatory elements (CREs) in
the promoters of their target genes. DNA-binding
domains are in general highly conserved among species so
their characteristics are used to classify TFs into families.
Transcriptional control of gene expression influences
many biological processes such as responses to the envir-
onment or stress and regulation of metabolic pathways.

The sequencing of model plant genomes has allowed
many genes coding for TFs to be identified. A total of
1,533 TFs were identified in the Arabidopsis thaliana
genome [1] and classified into 34 families. Comparing
these with TF genes in other eukaryotic genomes, i.e., of
Drosophila, Caenorhabditis elegans, and Saccharomyces
cerevisiae, the size of TF families differs considerably
across the eukaryote kingdoms and about 45% of Arabi-
dopsis TFs are from families specific to plants [2]. In
Oryza sativa spp. japonica, Xiong et al. [3] identified
1,611 TF genes belonging to 37 gene families. Most TF
families are of similar size in rice and in Arabidopsis [3].
Information on the TFs of model species has been

organized into databases. Arabidopsis TF sequences
were compiled and classified into families by several
groups: the Riechmann group, the Sheen group http://
genetics.mgh.harvard.edu/sheenweb/AraTRs.html,
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1Institut National de la Recherche Agronomique (INRA), UMR1095,
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Theobroma cacao L. is a diploid tree fruit species (2n = 2x = 20 (ref. 1))  
endemic to the South American rainforests. Cocoa was domesticated 
approximately 3,000 years ago2 in Central America3. The Criollo 
cocoa variety, having a nearly unique and homozygous genotype, was 
among the first to be cultivated4. Criollo is now one of the two cocoa 
varieties providing fine flavor chocolate.

However, due to its poor agronomic performance and disease suscep-
tibility, more vigorous hybrids created with foreign (Forastero) genotypes 
have been introduced. These hybrids, named Trinitario, are now widely 
cultivated5. Here we report the sequence of a Belizean Criollo plant6.

Consumers have shown an increased interest for high-quality 
chocolate, and for dark chocolate, containing a higher percentage of 

cocoa7. Fine-cocoa production is nevertheless estimated to be less 
than 5% of the world cocoa production due to the low productivity 
and disease susceptibility of the traditional fine-flavor cocoa varie-
ties. Therefore, breeding of improved Criollo varieties is important 
for sustainable production of fine-flavor cocoa.

3.7 million tons of cocoa are produced annually (see URLs). 
However, fungal, oomycete and viral diseases, as well as insect pests, 
are responsible for an estimated 30% of harvest losses (see URLs). Like 
many other tropical crops, knowledge of T. cacao genetics and genom-
ics is limited. To accelerate progress in cocoa breeding and the under-
standing of its biochemistry, we sequenced and analyzed the genome 
of a Belizean Criollo genotype (B97-61/B2). This genotype is suitable 

The genome of Theobroma cacao
Xavier Argout1,24, Jerome Salse2,24, Jean-Marc Aury3–5,24, Mark J Guiltinan6,7,24, Gaetan Droc1, Jerome Gouzy8, 
Mathilde Allegre1, Cristian Chaparro9, Thierry Legavre1, Siela N Maximova6, Michael Abrouk2, Florent Murat2,  
Olivier Fouet1, Julie Poulain3–5, Manuel Ruiz1, Yolande Roguet1, Maguy Rodier-Goud1, Jose Fernandes Barbosa-Neto9, 
Francois Sabot9, Dave Kudrna10, Jetty Siva S Ammiraju10, Stephan C Schuster11, John E Carlson12,13, Erika Sallet8, 
Thomas Schiex14, Anne Dievart1, Melissa Kramer15, Laura Gelley15, Zi Shi7, Aurélie Bérard16, Christopher Viot1, 
Michel Boccara1, Ange Marie Risterucci1, Valentin Guignon1, Xavier Sabau1, Michael J Axtell17, Zhaorong Ma17,  
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Dominique Brunel16, Diogenes Infante21, Ismael Kebe18, Pierre Costet22, Rod Wing10, W Richard McCombie15, 
Emmanuel Guiderdoni1, Francis Quetier23, Olivier Panaud9, Patrick Wincker3–5, Stephanie Bocs1 & Claire Lanaud1

We sequenced and assembled the draft genome of Theobroma cacao, an economically important tropical-fruit tree crop that is the 
source of chocolate. This assembly corresponds to 76% of the estimated genome size and contains almost all previously described 
genes, with 82% of these genes anchored on the 10 T. cacao chromosomes. Analysis of this sequence information highlighted 
specific expansion of some gene families during evolution, for example, flavonoid-related genes. It also provides a major source of 
candidate genes for T. cacao improvement. Based on the inferred paleohistory of the T. cacao genome, we propose an evolutionary 
scenario whereby the ten T. cacao chromosomes were shaped from an ancestor through eleven chromosome fusions.
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Genome Structure of the Legume, Lotus japonicus
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Graduate School of Engineering, Osaka University 2-1 Yamadaoka, Suita 565-0871, Osaka, Japan3; Institute of
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(Received 1 April 2008; accepted on 18 April 2008; published online 28 May 2008)

Abstract
The legume Lotus japonicus has been widely used as a model system to investigate the genetic back-

ground of legume-specific phenomena such as symbiotic nitrogen fixation. Here, we report structural fea-
tures of the L. japonicus genome. The 315.1-Mb sequences determined in this and previous studies
correspond to 67% of the genome (472 Mb), and are likely to cover 91.3% of the gene space. Linkage
mapping anchored 130-Mb sequences onto the six linkage groups. A total of 10 951 complete and
19 848 partial structures of protein-encoding genes were assigned to the genome. Comparative analysis
of these genes revealed the expansion of several functional domains and gene families that are character-
istic of L. japonicus. Synteny analysis detected traces of whole-genome duplication and the presence of
synteny blocks with other plant genomes to various degrees. This study provides the first opportunity
to look into the complex and unique genetic system of legumes.
Key words: Lotus japonicus; genome structure; Fabaceae; comparative analysis

1. Introduction

Fabaceae is the third largest family of flowering
plants, comprising 650 genera and 18 000 species
with a variety of characteristics; many of which have
long been targets of breeding because of their agro-
nomic and industrial importance. Among them, a
few species have been chosen as ‘model legumes’ for
use in genetic and physiological studies. Lotus japoni-
cus is a typical model legume with the characteristics
of a short life cycle (2–3 months), self-fertility, and
a relatively simple genome architecture of diploidy

(n ¼ 6), i.e. small in size, 472 Mb. Mutants in
various biological phenomena specific to legumes
such as symbiotic nitrogen fixation, and those
common to flowering plants such as flower morpho-
genesis, have been characterized and the genes
responsible have been isolated and further studied.
The availability of the Agrobacterium-mediated DNA
transformation system and genomic resources includ-
ing a large number of expressed sequences tag
(EST)/cDNA clones,1 high-density genetic linkage
maps,2–4 and partial genome sequences5–9 has
played an essential role in this process.
The whole-genome sequences of two plant species,

Arabidopsis thaliana (Cruciferae) and Oryza sativa
(Poaceae), have drastically accelerated research into
their genetic systems by providing investigators with
both gene sequences and positional information.
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Oceanithermus profundus Miroshnichenko et al. 2003 is the type species of the genus Ocea-
nithermus, which belongs to the family Thermaceae. The genus currently comprises two spe-
cies whose members are thermophilic and are able to reduce sulfur compounds and nitrite. 
The organism is adapted to the salinity of sea water, is able to utilize a broad range of carbo-
hydrates, some proteinaceous substrates, organic acids and alcohols. This is the first com-
pleted genome sequence of a member of the genus Oceanithermus and the fourth sequence 
from the family Thermaceae. The 2,439,291 bp long genome with its 2,391 protein-coding 
and 54 RNA genes consists of one chromosome and a 135,351 bp long plasmid, and is a part 
of the Genomic Encyclopedia of Bacteria and Archaea project. 

Introduction 
Strain 506T (DSM 14977 = NBRC 100410 = VKM 
B-2274) is the type strain of Oceanithermus pro-
fundus, which is the type species of the genus 
Oceanithermus [1] of the family Thermaceae [2]. 
Together with O. desulfurans, there are currently 
two species placed in the genus [1,3]. The generic 
name derives from the Latin noun oceanus, mean-
ing ocean and the Neo-Latin masc. substantive 
(from Gr. adj. thermos) thermus which means hot. 
Therefore, the name Oceanithermus refers to 
warmth-loving organisms living in the ocean. The 
species epithet is derived from the Latin adjective 

profundus meaning deep, which means pertaining 
to the abyss, pertaining to the depths of the ocean 
[1]. Strain 506T was first isolated from samples of 
hydrothermal fluids and chimneys collected at the 
13ºN hydrothermal vent field on the East Pacific 
Rise at a depth of 2600 m [1]. There are no further 
cultivated strains of this species known. The other 
member of the genus, O. desulfurans, is a thermo-
philic, sulfur-reducing bacterium isolated from a 
sulfide chimney in Suiyo Seamount, in the West-
ern Pacific [3]. Here we present a summary classi-
fication and a set of features for O. profundus 506T, 
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against the following markers: CD45 (HLe1), CD34
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Whole-Genome Shotgun Optical
Mapping of Deinococcus

radiodurans
Jieyi Lin,1* Rong Qi,1 Christopher Aston,1† Junping Jing,1‡
Thomas S. Anantharaman,2 Bud Mishra,2 Owen White,3

Michael J. Daly,4 Kenneth W. Minton,4 J. Craig Venter,5

David C. Schwartz1,2§

A whole-genome restriction map of Deinococcus radiodurans, a radiation-
resistant bacterium able to survive up to 15,000 grays of ionizing radiation, was
constructed without using DNA libraries, the polymerase chain reaction, or
electrophoresis. Very large, randomly sheared, genomic DNA fragments were
used to construct maps from individual DNA molecules that were assembled
into two circular overlapping maps (2.6 and 0.415 megabases), without gaps.
A third smaller chromosome (176 kilobases) was identified and characterized.
Aberrant nonlinear DNA structures that may define chromosome structure and
organization, as well as intermediates in DNA repair, were directly visualized
by optical mapping techniques after � irradiation.

Detailed, structural knowledge of whole mi-
crobial genomes is of primary importance to
many genomic studies, but this information
has been difficult to obtain. Pulsed-field gel
electrophoresis (PFGE) plus Southern (DNA)
blot analysis (1) provides primary genome
information but does not confidently size
large circular genomes and frequently ob-

scures the analysis of large episomal ele-
ments. Although an eight-enzyme restriction
map of the Escherichia coli K12 genome was
constructed in 1987 by Kohara et al. (2), this
required a laborious approach involving par-
tial digestion of 3400 phage clones followed
by Southern blot analysis. Physical maps of
the Saccharomyces cerevisiae genome were
also prepared by painstaking restriction map-
ping of clones (3). Modern microbial genome
analysis uses shotgun sequencing, followed
by finishing efforts (4, 5). Whole-genome
restriction maps may become an indispens-
able resource for large-scale genome se-
quencing projects. They facilitate sequence
assembly by providing a scaffold for high-
resolution alignment and verification of se-
quence assemblies (contigs), accurate ge-
nome sizing, and discernment of extrachro-
mosomal elements (6).

Optical mapping is a system for the con-
struction of ordered restriction maps from
individual DNA molecules (7, 8) and has
been used to prepare restriction maps of a
number of clone types, including phage
clones (9), yeast artificial chromosomes (10),
bacterial artificial chromosomes (6), and,
more recently, an entire electrophoretically

separated chromosome (�1 Mb) from Plas-
modium falciparum (11). An optical mapping
approach for whole bacterial genome analysis
is feasible because we can now mount and
map extremely large, randomly sheared DNA
molecules (0.4 to 2.4 Mb) that are digested
with high cutting efficiency (70 to 90%).
These parameters critically control the suc-
cess rate of assembling the fragments and are
well modeled by prior probabilistic (Bayes-
ian) analysis (12). The contigs covering a
whole genome were initially assembled man-
ually, or later with the Gentig algorithm (13),
which automatically computes contigs of
genomic maps.

To efficiently collect such large mole-
cules, we developed a semiautomated image
acquisition system that collects successive
images and correctly assembles them into one
large superimage while maintaining proper
pixel registration between images. A new
image analysis system was developed [Vi-
sionade (14)] that enables markup of molec-
ular images, allows for editing, and automat-
ically calculates fragment masses and cutting
efficiencies. A � bacteriophage DNA sizing
standard was used as follows. First, the total
integrated fluorescence intensity of the stan-
dard was determined to be in the correct
range. Second, the size of each genomic frag-
ment in a particular image was calculated by
dividing the fluorescence intensity of the
DNA fragment by the average fluorescence
intensity of the standards in the image and
then multiplying this by the size of the stan-
dard. The images were not used as data if the
cutting efficiency along the length of the
molecule was less than 75%.

The development of Gentig enabled the
rapid assembly of raw maps into a complete
genome-wide map in minutes rather than
months, with negligible false positives. Con-
tigs of the E. coli genome were assembled
with Gentig into a consensus map, which
both reproduced the map constructed by hand
and correlated with the map predicted by
sequence. Gentig automatically generates
contigs from optical mapping data by repeat-
edly combining the two islands that produce
the greatest increase in probability density,
excluding any contigs whose false positive
overlap probability is unacceptable. The stan-
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Genome sequencing and analysis of the filamentous
fungus Penicillium chrysogenum
Marco A van den Berg1, Richard Albang2, Kaj Albermann2, Jonathan H Badger3, Jean-Marc Daran4,5,
Arnold J M Driessen4,6, Carlos Garcia-Estrada7, Natalie D Fedorova3, Diana M Harris4,5, Wilbert H M Heijne8,
Vinita Joardar3, Jan A K W Kiel9, Andriy Kovalchuk6, Juan F Martı́n7,10, William C Nierman3,11,
Jeroen G Nijland6, Jack T Pronk4,5, Johannes A Roubos8, Ida J van der Klei4,9, Noël N M E van Peij8,
Marten Veenhuis9, Hans von Döhren12, Christian Wagner2, Jennifer Wortman3 & Roel A L Bovenberg1

Industrial penicillin production with the filamentous fungus Penicillium chrysogenum is based on an unprecedented effort
in microbial strain improvement. To gain more insight into penicillin synthesis, we sequenced the 32.19 Mb genome of
P. chrysogenum Wisconsin54-1255 and identified numerous genes responsible for key steps in penicillin production. DNA
microarrays were used to compare the transcriptomes of the sequenced strain and a penicillinG high-producing strain, grown
in the presence and absence of the side-chain precursor phenylacetic acid. Transcription of genes involved in biosynthesis
of valine, cysteine and a-aminoadipic acid—precursors for penicillin biosynthesis—as well as of genes encoding microbody
proteins, was increased in the high-producing strain. Some gene products were shown to be directly controlling b-lactam output.
Many key cellular transport processes involving penicillins and intermediates remain to be characterized at the molecular level.
Genes predicted to encode transporters were strongly overrepresented among the genes transcriptionally upregulated under
conditions that stimulate penicillinG production, illustrating potential for future genomics-driven metabolic engineering.

Penicillins and derived b-lactam antibiotics have dramatically trans-
formed health care and quality of life in the 80 years since Fleming’s
discovery of Penicillium that produces penicillins1. Large-scale pro-
duction of b-lactam antibiotics is the result of sustained industrial
strain improvement, representing numerous rounds of mutagenesis
and selection. Although information on industrial processes is pro-
prietary, product titers and productivities have increased by at least
three orders of magnitude in the past 60 years2, representing an
unprecedented success in classical strain improvement.
Current industrial strains are derived from a single natural isolate of

P. chrysogenum, NRRL1951, obtained during WWII from an infected
cantaloupe3. Biochemical and genetic analysis of industrial strains led
to the identification of several important mutations in high-producing
strains, including amplification of penicillin biosynthesis genes4.
However, much of the molecular basis for improved productivity
remains to be elucidated. A detailed understanding of the molecular
biology of P. chrysogenum is not only relevant for ‘classical’ penicillins.
By applying genetic engineering approaches, it has become possible to
extend the range of fermentation products to include b-lactam

derivatives that could hitherto only be produced by chemical
modification leading to great potential in terms of economy and
sustainability. This is exemplified by the expression of the
Streptomyces clavuligerus cefE gene, which encodes an expandase and
has enabled high-yield production of cephalosporins with engineered
P. chrysogenum strains5.
Accessibility to the full range of genomics techniques will be

invaluable for further innovation in antibiotics production. Here, we
present the complete genome sequence of P. chrysogenum Wiscon-
sin54-1255 (ref. 6). An in silico analysis of the genome sequence has
focused on key processes in penicillin production. Moreover, DNA
microarrays have been applied for transcriptome comparisons of the
sequenced strain and a derived high-producing strain.

RESULTS
Genome sequence and analysis
The P. chrysogenum genome was sequenced by the whole-genome
sequencing method. The nuclear genome of 32.19 Mb was covered
by 49 supercontigs, including 21 supercontigs larger than 5 kb and

Received 9 June; accepted 27 August; published online 28 September 2008; doi:10.1038/nbt.1498
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The importance of mushroom-forming fungi in agriculture, human 
health and ecology underscores their biotechnological potential for 
a wide range of applications. The most conspicuous forms of these  
species, most of which are basidiomycetes, are their fleshy, spore-bearing 
fruiting bodies. Although these are primarily of economic value because 
of their use as food1,2 (worldwide production of edible mushrooms 
amounts to ~2.5 million tons annually), mushrooms also produce anti-
tumor and immunostimulatory molecules1,2, as well as enzymes used 
for bioconversions3. Moreover, they have been identified as promising 
cell factories for the production of pharmaceutical proteins4.

Despite their economic importance, relatively little is known about 
how mushroom-forming fungi obtain nutrients and how their fruiting 
bodies are formed. The vast majority of mushroom-forming fungi 
cannot be genetically modified, or even cultured under laboratory 
conditions. The basidiomycete Schizophyllum commune, which com-
pletes its life cycle in ~10 d, is a notable exception insofar as it can be 
cultured on defined media and there are a wealth of molecular tools to 

study its growth and development. It is the only mushroom-forming  
fungus for which genes have been inactivated by homologous recom-
bination. The importance of S. commune as a model system is also 
exemplified by the fact that its recombinant DNA constructs will 
express in other mushroom-forming fungi5. In contrast, constructs 
that have been developed for ascomycetes are often not functional in 
mushroom-forming basidiomycetes.

S. commune is one of the most commonly found fungi and can be 
isolated from all continents, except for Antarctica. S. commune has been 
reported to be a pathogen of humans and trees, but it mainly adopts a 
saprobic lifestyle by causing white rot6. It is predominantly found on 
fallen branches and timber of deciduous trees. At least 150 genera of 
woody plants are substrates for S. commune, but it also colonizes soft-
wood and grass silage7. The mushrooms of S. commune that form on 
these substrates are used as a food source in Africa and Asia.

In the life cycle of S. commune8, meiospores germinate to form a 
sterile monokaryotic mycelium, in which each hyphal compartment 

Genome sequence of the model mushroom 
Schizophyllum commune
Robin A Ohm1, Jan F de Jong1, Luis G Lugones1, Andrea Aerts2, Erika Kothe3, Jason E Stajich4,  
Ronald P de Vries1,5, Eric Record6,7, Anthony Levasseur6,7, Scott E Baker2,8, Kirk A Bartholomew9,  
Pedro M Coutinho10, Susann Erdmann3, Thomas J Fowler11, Allen C Gathman12, Vincent Lombard10,  
Bernard Henrissat10, Nicole Knabe3,18, Ursula Kües13, Walt W Lilly12, Erika Lindquist2, Susan Lucas2,  
Jon K Magnuson8, François Piumi6,7, Marjatta Raudaskoski14, Asaf Salamov2, Jeremy Schmutz2,  
Francis W M R Schwarze15, Patricia A vanKuyk16, J Stephen Horton17, Igor V Grigoriev2 & Han A B Wösten1

Much remains to be learned about the biology of mushroom-forming fungi, which are an important source of food, secondary 
metabolites and industrial enzymes. The wood-degrading fungus Schizophyllum commune is both a genetically tractable model 
for studying mushroom development and a likely source of enzymes capable of efficient degradation of lignocellulosic biomass. 
Comparative analyses of its 38.5-megabase genome, which encodes 13,210 predicted genes, reveal the species’s unique wood-
degrading machinery. One-third of the 471 genes predicted to encode transcription factors are differentially expressed during 
sexual development of S. commune. Whereas inactivation of one of these, fst4, prevented mushroom formation, inactivation 
of another, fst3, resulted in more, albeit smaller, mushrooms than in the wild-type fungus. Antisense transcripts may also have 
a role in the formation of fruiting bodies. Better insight into the mechanisms underlying mushroom formation should affect 
commercial production of mushrooms and their industrial use for producing enzymes and pharmaceuticals.
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Complete genome sequence of
hypervirulent and outbreak-associated
Acinetobacter baumannii strain LAC-4:
epidemiology, resistance genetic
determinants and potential virulence
factors
Hong-Yu Ou1, Shan N. Kuang2, Xinyi He1, Brenda M. Molgora2, Peter J. Ewing2, Zixin Deng1,

Melanie Osby3*, Wangxue Chen4 & H. Howard Xu2

1State Key Laboratory of Microbial Metabolism and School of Life Sciences & Biotechnology, Shanghai Jiaotong University,
Shanghai, China, 2Department of Biological Sciences, California State University Los Angeles, Los Angeles, California, USA,
3Department of Pathology, LAC1USC Medical Center, Los Angeles, California, USA, 4Human Health Therapeutics, National
Research Council Canada, 100 Sussex Drive, Ottawa, Ontario K1A 0R6, Canada.

Acinetobacter baumannii is an important human pathogen due to its multi-drug resistance. In this study,
the genome of an ST10 outbreak A. baumannii isolate LAC-4 was completely sequenced to better
understand its epidemiology, antibiotic resistance genetic determinants and potential virulence factors.
Compared with 20 other complete genomes of A. baumannii, LAC-4 genome harbors at least 12 copies of
five distinct insertion sequences. It contains 12 and 14 copies of two novel IS elements, ISAba25 and
ISAba26, respectively. Additionally, three novel composite transposons were identified: Tn6250, Tn6251
and Tn6252, two of which contain resistance genes. The antibiotic resistance genetic determinants on the
LAC-4 genome correlate well with observed antimicrobial susceptibility patterns. Moreover, twelve
genomic islands (GI) were identified in LAC-4 genome. Among them, the 33.4-kb GI12 contains a large
number of genes which constitute the K (capsule) locus. LAC-4 harbors several unique putative virulence
factor loci. Furthermore, LAC-4 and all 19 other outbreak isolates were found to harbor a heme oxygenase
gene (hemO)-containing gene cluster. The sequencing of the first complete genome of an ST10 A.
baumannii clinical strain should accelerate our understanding of the epidemiology, mechanisms of
resistance and virulence of A. baumannii.

R
ecognized as one of the most problematic bacterial pathogens due to emergence of multidrug-resistant
(MDR) strains1, Acinetobacter baumannii has been responsible for a significant proportion of world-wide
healthcare-acquired infections, including ventilator-associated pneumonia, surgical site and urinary tract

infections and septicemia2–5. Additionally, MDR clinical isolates of this species have been found to infect military
personnel wounded in combat zones6,7.

Hospital outbreaks of A. baumannii infection are often associated with multidrug resistance in the causative
strains8,9. Besides their intrinsic resistance to certain antibiotics due to the presence of native b-lactamase genes,
poor permeability and efflux systems, A. baumannii strains have acquired a large array of antibiotic resistance
mutations and genes, located either on the chromosome or plasmids10,11. Furthermore, clinical strains of A.
baumannii resistant to carbapenems, the last resort antibiotics to treat infections caused by A. baumannii, have
been found to possess acquired bla genes encoding several groups of carbapenem-hydrolyzing b-lactamases, such
as blaOXA-2312,13, blaOXA-24/33/4014,15, and blaOXA-5816. These bla genes appear to have been transferred via mobile
genetic elements such as insertion sequences, transposons or plasmids12,13,15,16.
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Complete genome sequence of the myxobacterium
Sorangium cellulosum
Susanne Schneiker1,17, Olena Perlova2,17, Olaf Kaiser1, Klaus Gerth3, Aysel Alici1, Matthias O Altmeyer2,
Daniela Bartels4, Thomas Bekel4, Stefan Beyer3, Edna Bode2, Helge B Bode2, Christoph J Bolten5,
Jomuna V Choudhuri4, Sabrina Doss6, Yasser A Elnakady2, Bettina Frank2, Lars Gaigalat1, Alexander Goesmann3,
Carolin Groeger6, Frank Gross2, Lars Jelsbak7, Lotte Jelsbak8, Jörn Kalinowski4, Carsten Kegler2, Tina Knauber6,
Sebastian Konietzny4, Maren Kopp2, Lutz Krause4, Daniel Krug2, Bukhard Linke4, Taifo Mahmud9,
Rosa Martinez-Arias3, Alice C McHardy4, Michelle Merai2, Folker Meyer4, Sascha Mormann1,
Jose Muñoz-Dorado10, Juana Perez10, Silke Pradella3, Shwan Rachid2, Günter Raddatz11, Frank Rosenau12,
Christian Rückert1, Florenz Sasse3, Maren Scharfe3, Stephan C Schuster13, Garret Suen14, Anke Treuner-Lange6,
Gregory J Velicer15, Frank-Jörg Vorhölter1, Kira J Weissman2, Roy D Welch14, Silke C Wenzel2,
David E Whitworth16, Susanne Wilhelm12, Christoph Wittmann5, Helmut Blöcker3, Alfred Pühler1 & Rolf Müller2

The genus Sorangium synthesizes approximately half of the secondary metabolites isolated from myxobacteria, including the
anti-cancer metabolite epothilone. We report the complete genome sequence of the model Sorangium strain S. cellulosum So
ce56, which produces several natural products and has morphological and physiological properties typical of the genus. The
circular genome, comprising 13,033,779 base pairs, is the largest bacterial genome sequenced to date. No global synteny with
the genome of Myxococcus xanthus is apparent, revealing an unanticipated level of divergence between these myxobacteria. A
large percentage of the genome is devoted to regulation, particularly post-translational phosphorylation, which probably supports
the strain’s complex, social lifestyle. This regulatory network includes the highest number of eukaryotic protein kinase–like
kinases discovered in any organism. Seventeen secondary metabolite loci are encoded in the genome, as well as many enzymes
with potential utility in industry.

Natural products and their derivatives provide the basis for medicines
targeting a wide range of human diseases. The Gram-negative myxo-
bacteria, members of the d-subgroup of proteobacteria, are an
important source of novel classes of secondary metabolites1. Of
these, the genus Sorangium is particularly valuable, as 46% of
metabolites isolated from myxobacteria1, including the potent anti-
tumor compound epothilone2, derive from this group. The majority
of myxobacterial metabolites are polyketides, nonribosomal polypep-
tides or hybrids of the two structures, many of which are synthesized
on gigantic molecular assembly lines composed of polyketide
synthase (PKS) and nonribosomal polypeptide synthetase (NRPS)
multienzymes3. Sorangium strains exhibit additional characteristic
features, including ‘social behavior’, cell movement by gliding, biofilm

formation and morphological differentiation culminating in complex
multicellular structures called fruiting bodies4. Three myxobacterial
suborders are known5 and the availability of the genome sequence of
Myxococcus xanthus (Cystobacterineae)6 enables comparative analysis
with the Sorangium cellulosum (Sorangiineae) genome to illuminate
the basis for several important behavioral and metabolic differences.
These include the ability of Sorangium strains to degrade complex
plant materials (Fig. 1). S. cellulosum So ce56, an obligate aerobe, was
established previously as a model Sorangium strain7 by virtue of its
favorable growth characteristics and ability to differentiate reprodu-
cibly under laboratory conditions. It synthesizes the cytotoxic
chivosazoles7 and the catecholate-type siderophores myxochelins8.
Comparison of the complete genome sequence of strain S. cellulosum

Received 7 May; accepted 4 October; published online 28 October 2007; doi:10.1038/nbt1354
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A genome draft of the legless anguid lizard,
Ophisaurus gracilis
Bo Song1, Shifeng Cheng1,2, Yanbo Sun3, Xiao Zhong1, Jieqiong Jin3, Rui Guan1, Robert W Murphy3,4, Jing Che3,
Yaping Zhang3,5 and Xin Liu1*

Abstract

Background: Transition from a lizard-like to a snake-like body form is one of the most important transformations in
reptilian evolution. The increasing number of sequenced reptilian genomes is enabling a deeper understanding of
vertebrate evolution, although the genetic basis of the loss of limbs in reptiles remains enigmatic. Here we report
genome sequencing, assembly, and annotation for the Asian glass lizard Ophisaurus gracilis, a limbless lizard species
with an elongated snake-like body form. Addition of this species to the genome repository will provide an excellent
resource for studying the genetic basis of limb loss and trunk elongation.

Findings: O. gracilis genome sequencing using the Illumina HiSeq2000 platform resulted in 274.20 Gbp of raw data
that was filtered and assembled to a final size of 1.78 Gbp, comprising 6,717 scaffolds with N50 = 1.27 Mbp. Based
on the k-mer estimated genome size of 1.71 Gbp, the assembly appears to be nearly 100% complete. A total of
19,513 protein-coding genes were predicted, and 884.06 Mbp of repeat sequences (approximately half of the genome)
were annotated. The draft genome of O. gracilis has similar characteristics to both lizard and snake genomes.

Conclusions: We report the first genome of a lizard from the family Anguidae, O. gracilis. This supplements currently
available genetic and genomic resources for amniote vertebrates, representing a major increase in comparative
genome data available for squamate reptiles in particular.

Keywords: Lizard genome, Anguidae, Squamate reptiles, Limblessness

Data description
Ophiosaurous gracilis genomic DNA was extracted from
the tail of a single male lizard collected from the Tibetan
Plateau and used to construct seven paired-end Illumina
libraries with insert sizes ranging from 180 bp to 20 kbp.
To construct small-insert libraries (180, 500, and
800 bp), DNA was sheared to the target size range using
Covair S2 (Covaris, Woburn, MA, USA) and ligated to
adaptors. For long-insert libraries (2, 5, 10, and 20 kb),
DNA was fragmented using a Hydroshear system (Digilab,
Marlborough, MA, USA). Sheared fragments were biotin
labelled at the ends and fragments of the desired size were
gel purified. A second round of fragmentation was then
conducted before adapter ligation. Both libraries were se-
quenced on an Illumina HiSeq2000 Genome Analyzer
(Illumina, San Diego, CA, USA), with 100 bp and 90 bp

sequencing for short insert size libraries (180–800 bp) and
large insert size libraries (2–20 kbp), respectively. A total
of 274.20 Gbp of raw data was generated, from which
147.08 Gbp of ‘clean’ data was obtained after removal of
duplicates, contaminated reads (reads with adaptor se-
quences), low quality reads (with Solexa quality scores
(Phred64) of less than 7 for >60% and >80% of bases for
short-insert libraries and long-insert libraries, respectively)
and reads with more than 10% ‘N’ bases. The O. gracilis
genome size was estimated to be approximately 1.71 Gbp
using a k-mer-based approach [1]. Based on this estimate,
the clean data corresponds to approximately 86-fold
coverage of the O. gracilis genome. High-quality reads
were used for genome assembly (contig and scaffold con-
struction) and gap closure was performed using the
SOAPdenovo package and default parameters except that
the k-mer size was set at 63 [2]. The final assembly had a
total length of 1.78 Gbp, comprising 6,715 scaffolds as-
sembled from 135,863 contigs, with the longest scaffold
size being 6.68 Mbp. The N50 sizes for contigs and
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The genome sequence of Atlantic cod reveals a
unique immune system
Bastiaan Star1, Alexander J. Nederbragt1, Sissel Jentoft1, Unni Grimholt1, Martin Malmstrøm1, Tone F. Gregers2, Trine B. Rounge1,
Jonas Paulsen1,3, Monica H. Solbakken1, Animesh Sharma4, Ola F. Wetten5,6, Anders Lanzén7,8, Roger Winer9, James Knight9,
Jan-Hinnerk Vogel10, Bronwen Aken10, Øivind Andersen11, Karin Lagesen1, Ave Tooming-Klunderud1, Rolf B. Edvardsen12,
Kirubakaran G. Tina1,13, Mari Espelund1, Chirag Nepal4,8, Christopher Previti8, Bård Ove Karlsen14, Truls Moum14, Morten Skage1,
Paul R. Berg1, Tor Gjøen15, Heiner Kuhl16, Jim Thorsen17, Ketil Malde12, Richard Reinhardt16, Lei Du9, Steinar D. Johansen14,18,
Steve Searle10, Sigbjørn Lien13, Frank Nilsen19, Inge Jonassen4,8, Stig W. Omholt1,13, Nils Chr. Stenseth1 & Kjetill S. Jakobsen1

Atlantic cod (Gadusmorhua) is a large, cold-adapted teleost that sus-
tains long-standing commercial fisheries and incipient aquaculture1,2.
Here we present the genome sequence of Atlantic cod, showing
evidence for complex thermal adaptations in its haemoglobin gene
cluster and an unusual immune architecture compared to other
sequenced vertebrates. The genome assembly was obtained exclu-
sively by 454 sequencing of shotgun and paired-end libraries, and
automated annotation identified 22,154 genes. The major histo-
compatibility complex (MHC) II is a conserved feature of the
adaptive immune system of jawed vertebrates3,4, but we show that
Atlantic codhas lost the genes forMHC II,CD4and invariant chain
(Ii) that are essential for the function of this pathway. Nevertheless,
Atlantic cod is not exceptionally susceptible to disease under
natural conditions5. We find a highly expanded number of
MHC I genes and a unique composition of its Toll-like receptor
(TLR) families. This indicates how theAtlantic cod immune system
has evolved compensatorymechanisms in both adaptive and innate
immunity in the absence of MHC II. These observations affect
fundamental assumptions about the evolution of the adaptive
immune system and its components in vertebrates.
We sequenced the genome of a heterozygous male Atlantic cod

(NEAC_001, Supplementary Notes 1 and 2), applying a whole-
genome shotgun approach to 403 coverage (estimated genome size
of 830megabases (Mb), Supplementary Note 4 and Supplementary
Fig. 2) using 454 technology (Supplementary Note 3). Two programs
(Newbler6 and Celera7, Supplementary Notes 5 and 6) produced
assemblies with short contigs, yet with scaffolds of comparable size to
those of Sanger-sequenced teleost genomes (SupplementaryNote 10 and
Supplementary Fig. 8). Although fragmentation due to short tandem
repeats is difficult to address (Supplementary Note 7), we resolved
numerous gaps attributable to heterozygosity (Supplementary Note 8).
The assemblies differ in scaffold and contig length (Table 1), although
their scaffolds align to a large extent (Supplementary Note 9 and Sup-
plementary Fig. 7). We obtained about one million single nucleotide
polymorphisms (SNPs) by mapping 454 and Illumina reads from the
sequenced individual to theNewbler assembly (SupplementaryNote 11).
Both assemblies cover more than 98% of the reads from an extensive
transcriptome data set, indicating that the proteome is well represented
(Supplementary Note 13). The assemblies are consistent with four

independently assembled bacterial artificial chromosome (BAC) insert
clones (Supplementary Note 14 and Supplementary Fig. 9), and with
the expected insert size of paired BAC-end reads (SupplementaryNote
15 and Supplementary Fig. 10).
A standard annotation approach based on protein evidence was

complemented by a whole-genome alignment of the Atlantic cod with
the stickleback (Gasterosteus aculeatus), after repeat-masking 25.4% of
the Newbler assembly (Supplementary Note 16 and Supplementary
Table 6). In this way, 17,920 out of 20,787 protein-coding stickleback
genesweremappedonto reorganized scaffolds (SupplementaryNote 17).
Additional protein-coding genes, pseudogenes and non-coding RNAs
were annotated using the standardEnsembl pipeline. These approaches
resulted in a final gene set of 22,154 genes (Supplementary Table 7).
Comparative analysis of gene ontology classes indicates that the major
functional pathways are represented in the annotated gene set
(Supplementary Note 18 and Supplementary Fig. 11). We anchored
332Mb of the Newbler assembly to 23 linkage groups of an existing
Atlantic cod linkagemap using 924 SNPs8 (SupplementaryNote 19 and
Supplementary Table 8). These linkage groups have distinct orthology
to chromosomes of other teleosts, on the basis of the number of co-
occurring genes, showing that the whole-genome shotgun assembly
reflects the expected chromosomal ancestry (Fig. 1, Supplementary
Note 20 and Supplementary Table 9).

1Centre for Ecological and Evolutionary Synthesis (CEES), Department of Biology, University of Oslo, PO Box 1066, Blindern, N-0316 Oslo, Norway. 2Department of Molecular Biosciences, Centre for
Immune Regulation, University of Oslo, Blindern, N-0316 Oslo, Norway. 3Bioinformatics Core Facility, Institute for Medical Informatics, Oslo University Hospital, Montebello, N-0310 Oslo, Norway.
4Department of Informatics, University of Bergen, N-5020 Bergen, Norway. 5Department of Natural Sciences and Technology, Hedmark University College, P.O. Box 4010, Bedriftsenteret, N-2306Hamar,
Norway. 6Department of Animal and Aquacultural Sciences, University of Life Sciences, P.O. Box 5003, N-1432 Ås, Norway. 7Department of Biology, Centre for Geobiology, University of Bergen, N-5020
Bergen, Norway. 8Computational Biology Unit, Uni Computing, Uni Research AS, N-5020Bergen, Norway. 9454 Life Sciences, 15 Commercial Street, Branford, Connecticut 06405, USA. 10Wellcome Trust
Sanger Institute, Wellcome Trust Genome Campus, Hinxton, Cambridge CB10 1SA, UK. 11Nofima Marine, P.O. Box 5010, N-1430 Ås, Norway. 12Institute of Marine Research, P.O., Box 1870, Nordnes,
N-5817 Bergen, Norway. 13Department of Animal and Aquacultural Sciences, CIGENE, Centre for Integrative Genetics, Norwegian University of Life Sciences, PO Box 5003, 1432 Ås, Norway. 14Faculty of
Biosciences and Aquaculture, University of Nordland, N-8049 Bodø, Norway. 15Department of Pharmaceutical Biosciences, School of Pharmacy, University of Oslo, P.O. Box 1068, Blindern, N-0316 Oslo,
Norway. 16Max Planck Institute for Molecular Genetics, Ihnestrasse 63-73, D-14195 Berlin-Dahlem, Germany. 17Institute for Basic Sciences and Aquatic Medicine, School of Veterinary Sciences, N-0033
Oslo, Norway. 18Department of Medical Biology, Faculty of Health Sciences, University of Tromsø, N-9037 Tromsø, Norway. 19Department of Biology, PO Box 7803, University of Bergen, N-5020 Bergen,
Norway.

Table 1 | Assembly statistics
Number Bases (Mb) N50L (bp)* N50 (n){ ML (bp){

Newbler

Contigs1 284,239 536 2,778 50,237 76,504
Scaffolds 6,467 611 687,709 218 4,999,318
Entire assemblyI 157,887 753 459,495 344 4,999,318

Celera

Contigs1 135,024 555 7,128 19,938 117,463
Scaffolds 3,832 608 488,312 373 2,810,583
Entire assemblyI 17,039 629 469,840 395 2,810,583

*Minimum sequence length in which half of the assembled bases occur.
{Number of sequences with lengths of N50L or longer.
{Maximum length.
1Contigs longer than 500bp.
IScaffolds and unplaced contigs.
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The genomic basis of adaptive evolution
in threespine sticklebacks
Felicity C. Jones1*, Manfred G. Grabherr2,3*, Yingguang Frank Chan1{*, Pamela Russell2*, Evan Mauceli2{, Jeremy Johnson2,
Ross Swofford2, Mono Pirun2{, Michael C. Zody2, Simon White4, Ewan Birney5, Stephen Searle4, Jeremy Schmutz6,
Jane Grimwood6, Mark C. Dickson6, Richard M. Myers6, Craig T. Miller1{, Brian R. Summers1, Anne K. Knecht1,
ShannonD. Brady1,Haili Zhang1, AlexA. Pollen1, TimothyHowes1, Chris Amemiya7, Broad InstituteGenomeSequencing Platform
& Whole Genome Assembly Team{, Eric S. Lander2, Federica Di Palma2, Kerstin Lindblad-Toh2,3 & David M. Kingsley1,8

Marine stickleback fish have colonized and adapted to thousands of streams and lakes formed since the last ice age,
providing an exceptional opportunity to characterize genomicmechanisms underlying repeated ecological adaptation in
nature. Here we develop a high-quality reference genome assembly for threespine sticklebacks. By sequencing the
genomes of twenty additional individuals from a global set of marine and freshwater populations, we identify a
genome-wide set of loci that are consistently associated with marine–freshwater divergence. Our results indicate
that reuse of globally shared standing genetic variation, including chromosomal inversions, has an important role in
repeated evolution of distinct marine and freshwater sticklebacks, and in themaintenance of divergent ecotypes during
early stages of reproductive isolation. Both coding and regulatory changes occur in the set of loci underlying marine–
freshwater evolution, but regulatory changes appear to predominate in this well known example of repeated adaptive
evolution in nature.

The genetic and molecular basis of adaptive evolution is still largely
unknown. Some researchers have championed a pre-eminent role for
regulatory changes during evolution of adaptive phenotypes, because
such changes may avoid pleiotropic consequences of protein-coding
alterations1–3. Others have catalogued known phenotypic differences
caused by protein-coding changes and have questioned whether suf-
ficient case histories exist to estimate the relative frequency of regula-
tory and coding changes during adaptive evolution4. Despite progress
on individual traits5, it has been difficult to accumulate enough
examples in any particular group to obtain an overall picture of
molecular mechanisms underlying evolutionary change, particularly
for clearly adaptive phenotypes in wild organisms.
Threespine sticklebacks offer a powerful system for studying the

molecular basis of adaptive evolution in vertebrates. After the retreat
of Pleistocene glaciers, marine sticklebacks colonized and adapted to
many newly formed freshwater habitats, evolving repeated changes in
body shape, skeletal armour, trophic specializations, pigmentation, salt
handling, life history andmating preferences6,7. Recurrent evolution of
similar phenotypes in similar environments indicates that these traits
evolve by natural selection8. Distinctive marine and freshwater forms
can still hybridize, making it possible to map the genetic basis of
individual traits, and identify particular genes underlying armour,
pelvic and pigmentation evolution9–12. At two of these key loci, dis-
tinctive haplotypes were found to be reused when similar phenotypes
evolve in different populations11,12, a pattern that was later found at
additional loci13,14. Ongoing gene flow between marine and freshwater
forms occurs along coastal rivers15,16, making it possible to spread

adaptive alleles among populations, and homogenizing neutral
genomic regions17. Here we use signatures of allele sharing to identify
a genome-wide set of adaptive loci consistently associated with
recurrent marine–freshwater evolution.

Generation of reference genome assembly
To facilitate studies of stickleback evolution, we first generated a
reference genome assembly from a homogametic (female) freshwater
stickleback (Gasterosteus aculeatus) from Bear Paw Lake, Alaska. The
sequenced individual was partially inbred and retained heterozygosity
at approximately 1 per 700 base pairs (bp). The assembly, gasAcu1.0,
was generated with 9.03 coverage in Sanger sequence data
(ABI3730), and has a length-weighted median (N50) contig size of
83.2 kilobases (kb), a length-weighted median (N50) scaffold size of
10.8megabases (Mb) and a total gapped size of 463Mb, close to
previous estimates of 530Mb (ref. 18). The 113 largest scaffolds
(86.9%, 400.4Mb) were anchored to stickleback linkage groups in
an F2marine3 freshwater intercross, whereas 60.7Mb in 1,812 smaller
scaffolds (N505 0.3Mb) remain unanchored. Use of a single partially
inbred individual, construction and assembly of a range of genomic
library sizes, and the relatively low repeat andduplication content of the
stickleback genome have produced a highly contiguous anchored
genome assembly with contig and scaffold sizes much larger than other
published teleosts19–22 (Supplementary Table 1).
The stickleback sequencewas annotated using theEnsembl pipeline,

which predicted 20,787 protein-coding and 1,617 RNA genes (Sup-
plementary Table 2). Of the protein-coding genes, 7,614 showed

*These authors contributed equally to this work.
{Lists of authors and affiliations appear at the end of the paper.

1Department of Developmental Biology, Beckman Center B300, Stanford University School of Medicine, Stanford California 94305, USA. 2Broad Institute of MIT and Harvard, 7 Cambridge Center,
Cambridge Massachusetts 02142, USA. 3Science for Life Laboratory Uppsala, Department of Medical Biochemistry and Microbiology, Uppsala University, Uppsala 751 23, Sweden. 4Wellcome Trust
Sanger Institute, Hinxton, Cambridge CB10 1SA, UK. 5European Bioinformatics Institute, Wellcome Trust Genome Campus, Hinxton, Cambridge CB10 1SA, UK. 6HudsonAlpha Institute for Biotechnology,
601 Genome Way, Huntsville, Alabama 35806, USA. 7Department of Molecular Genetics, Benaroya Research Institute at Virginia Mason, 1201 Ninth Avenue, Seattle Washington 98101, USA. 8Howard
HughesMedical Institute, StanfordUniversity, Stanford, California94305,USA. {Present addresses:MaxPlanck Institute for EvolutionaryBiology, August-Thienemann-Str. 2, Plön 24306,Germany (Y.F.C.);
Children’s Hospital Boston, Genetic Diagnostic Lab, 300 Longwood Avenue, Boston, Massachusetts 02115, USA (E.M.); Bioinformatics Core, Zuckerman Research Center, New York, New York 10065, USA
(M.P.); Department of Molecular & Cell Biology, 142 LSA 3200, University of California, Berkeley, California 94720, USA (C.T.M.).
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Strategies 
•  The “string” laid out for students was as follows: 

“Genomics string” outcome 
•  Using the genome paper as a string, students first explored the various genome sequencing 

strategies (Bac clone sequencing and whole genome shotgun (WGS sequencing). 

•  DNA sequencing methods (Sanger, illumina, Pyro etc.) were covered as students idntified the 
methods in their papers. 

•  Genome assembly process and the measure of assembly quality (contig N50 or scaffold N50) 
were illustrated as students found variation in these measure across the genome papers.  

•  The reported genes in each genome paper guided introducing structural annotation of 
sequenced genome while distinguishing it from the laborious functional annotation. 

•  The coding portion of genomes (genes) and its different components was covered as students 
identified them in their papers and supplementary material accompanying the papers. 

•  The variation in non-coding component of eukaryotic genomes was used as a guide to introduce 
tandom and interspersed repeats. 

•  Intra-species sequence variation represented by (single nucleotide polymorphisms – SNPs) 
found in each genome paper facilitated teaching and learning about the usability of variation to 
deduce evolutionary history and mapping of traits. 

Conclusion 

The active teaching and learning method of “laying a string” has, as students 
testified, proven to be a fun and versatile way to learn about the science of 

genomes, engage in discussions, and independently answer significant 
biological questions. 

Objectives 

•  Applying “Laying a string” model in the teaching of genomics course (485). 

•  Using published peer-reviewed genome papers as a “string” to guide 
students in discovering: 

1)  Academic concepts - “Academic string”. 

2)  Genome and genomics concepts – “Genomics string”.  

Academic String Genomics String 

Abstract 

Scientific name 

Journals 

Figures 

Tables 

Supplementary 

Thesis statement 

Introduction 

Common name Year published 

Authors 
Team work 

Group discussion 

Reading 1° literature 

Presentation 

References 

Introduction 

Copy number 

Genome size 

GC content 

Sequencing method 

Sequencing strategy 

Coverage Contig 

Scaffold 

Predicted genes 

SNPs 
Operons 

Gene size 

Exon size 

Intron size 

Intron number/gene 

Exon number/gene 

Gene density/Mb LTRs T.E. 

SINE 

LINE 

% coding 

General taxonomic group 

Genome 

% non-coding 

N50 

N90 

STR 
NGS 

Assembly 

Annotation 

Nanopore 

Pyrosequencing 

Illumina 

Bac clones 

Sanger 

Shotgun 

SOLiD 
WGS 

1.  Select three organisms that are 
taxonomically related. 

2.  Conduct a literature search and find the 
genome papers of the three organisms. 

3.  One paper can be old (before 2010) and 
two must be published after 2010. 

4.  Download and/or print the three papers 
and related supplementary material. 

5.  Understand the structure and content of 
scientific papers using the “Academic 
string” (see below) and its concepts. 

6.  Independently, search for concepts as 
an assignment. 

7.  Discuss and share the learned 
academic concepts with peers in 
groups. 

8.  Review peers’ findings by exchanging 
papers in class. 

9.  Change group formation every class. 
10.  Apply the same strategy to the 

“genomics string” (see below).  

“Academic string” outcome 
•  Students experienced searching for peer-reviewed articles and learned the difference between 

open access journal and subscription based ones. 

•  28 genome papers were selected 9 of which were of model organisms and 19 of non-model (6  
prokaryotes and 22 eukaryotes). 

•  Students identified paper elements (title, abstract, introduction etc.) and were able to locate the 
expected information in each element. For example, the title should contain the common name 
and/or scientific name of the organism and the word genome. 

•  Students Gained the ability to correctly extract information from their selected papers and verify 
the extracted information from their peers’ papers. 

•  While focusing on their papers, students were given the chance to review all other paper during 
the group discussion session and the paper exchange activity. 

•  Students learned the basics of presenting their selected papers using a comparative genomics 
approach and focusing on specific hypotheses. 
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Stretching the “Genomics string” 
•  The student extracted data from their genome papers was used collectively to answer questions 

raised as genomic concepts were covered.  Below are examples of questions and their answers. 

•  How often are the different sequencing strategies implemented in the past two decades? 

The WGS is the predominant sequencing strategy in recent years and a reduced implementation of 
sequencing back clones due to its labor intensive and time consuming nature (Fig. 1a). 

•  What is the evolution of sequencing methods in the past two decades? 

Sanger remains a powerful sequencing method due to the length of the reads generated.  The 
sequencing methods referred to as “Next Generation Sequencing -NGS” are relatively recent 
methods that focuses on the high throughput of short reads (Fig. 1b). 

•   What is the relationship between genome size and number of genes? 

While prokaryotic genomes may show a linear relationship between genome size and gene 
number, the size of eukaryotic genomes (including ours!) is not, which is a result of the inflation in 
the non-coding (repetitive) genomic content (Fig. 1c). 

•  Is there a difference in nucleotide composition of extremophiles vs. non-extremophiles? 

The genomes of extremophiles exhibits higher percentage of GC content than their non-
extremophile counterparts to insure the survival and stability of the genetic material (Fig. 1d). 
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Background
The nutrition of Kuwaitis is relatively high in fat and the life style adapted by many in the Kuwaiti population may lead to an
increase in many of the risk factors leading to heart disease. A major risk factor is dyslipidemia including cholesterol (TC),
triglycerides (TG), and low-density lipoprotein (LDL) as well as decreased high-density-lipoprotein (HDL) which are commonly
present among the Kuwaiti population. Genetic association studies including Genome Wide Association Studies (GWAS) have
attempted to elucidate the genetic and molecular mechanisms of dyslipidemia and have identified a limited number of candidate
genes and pathways relevant to lipid metabolism and/or transport implicating lipoprotein lipase (LPL) (Chasman et al., 2008;
Aulchenko et al., 2009; Deo et al., 2009; Weissglas-Volkov et al., 2010).
LPL is an important rate-limiting enzyme for the hydrolysis of circulating TG into nonesterified fatty acids and 2-monoacylglycerol
for tissue utilization and HDL formation. The 475 amino acid protein is encoded by a 30 Kb gene , mapped to chromosome 8p22
,that have been fully sequenced (Deeb & Peng, 1989). Over one hundred single nucleotide polymorphisms (SNPs) have been
identified within both the coding and noncoding region. Most variants have been based almost entirely on populations of
European and African descent (Pirim et al., 2014; Pirim et al., 2015).
Studies on the association of lipid level variation in some other ethnic groups have reported conflicting findings with regards to
the observation of significance for various SNPs at the LPL gene locus emphasizing the importance that reported "common" and
"rare" alleles could vary between different ethnic groups and across different populations (Tang et al., 2010; Deo et al., 2009).
Moreover, the majority of genetic markers associated with disease have been observed in non-coding region.
This project aimed to screen for putative mutations by re-sequencing the LPL gene loci in a sample of 100 Kuwaiti Arabs. The
study is based on the hypothesis that rare SNPs contribute significantly to lower plasma HDL-C and higher TG levels under the
assumption that mutations which impair TG and HDL production should be significantly more common at one extreme. The
proposed study is the first to report sequence data and analysis at the LPL gene loci from an Arab ethnic group.

Objectives
1. Identify putative mutations at the LPL gene loci by sequencing DNA from 100 Kuwaiti samples of known Arab ethnicity.
2. Align and compare sequence data with a reference sequence deposited in GenBank to identify "common", "rare" and "novel" 
SNPs.

Discussion & Conclusions
Resequencing the full LPL gene was successful for all 100 samples and the full sequence data with the novel SNPs have been
deposited in GenBank (Accession Number). The novel SNPs are now being validated in 1000 samples of the Kuwaiti general
population. The status of the "rare" alleles as being "protective", "risk" or "no effect" on plasma TG and HDL-C levels are also
being investigated by the analysis of the genetic association of 18 identified reported SNPs and 11 novel SNPs with various
lipid levels such in the general Kuwaiti population (n=1000). In addition, DNA regions 'that have been identified with the novel
mutations have been cloned and libraries were constructed for future reference and documentation.

The data obtained so far has provided significant sequence data analysis and variant functional analysis at the LPL gene locus
for the first time in Kuwaiti’s of an Arab ethnic group. The possible association of certain variants with various lipid levels such
as TG and HDL-C in that may increase or decrease the risk to develop dyslipidemia in Kuwaiti Arabs is currently being
investigated which will be useful for future studies on the etiology and treatment of dyslipidemia and associated diseases such
as CHD.

Table 1. List of the Novel SNPs at the LPL gene loci in the re-sequenced 100
samples of Kuwaiti Arabs   
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Re-sequencing the full LPL gene identifies novel 
SNPs in Kuwaitis of Arab ethnicity 

Suzanne A. Al-Bustan 1; Babitha Annice1; Wafaa Al-Kandari1; Ahmad Al-Serri2, Majed A. Alnaqeeb1  
1Department of Biological Sciences, Faculty of Science; 2Department of Pathology,, Faculty of Medicine - Kuwait University, Kuwait 
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Sl. No. SNP 
Chromosome  

Location 
MA 

Freq 
MA 

Freq 
Consequence 

1 Novel SNP 1  8:19934341-19934342 - 0.040 upstream_gene_variant 

2 Novel SNP 2  8:19934643-19934643 - 0.110 upstream_gene_variant 

3 Novel SNP 3  8:19934791-19934792 - 0.070 upstream_gene_variant 

4 Novel SNP 4  8:19935408-19935408 0.995 0.005 upstream_gene_variant 

5 Novel SNP 5  8:19936157-19936158 - 0.090 upstream_gene_variant 

6 Novel SNP 6 8:19936234-19936235 - 0.100 upstream_gene_variant 

7 Novel SNP 7  8:19936578-19936578 0.990 0.010 upstream_gene_variant 

8 Novel SNP 8 8:19936636-19936636 0.995 0.005 upstream_gene_variant 

9 Novel SNP 9  8:19937211-19937211 0.990 0.010 upstream_gene_variant 

10 Novel SNP 10 8:19937232-19937233 1.000 - upstream_gene_variant 

11 Novel SNP 11 8:19937274-19937274 0.995 0.005 upstream_gene_variant 

12 Novel SNP 12 8:19937783-19937783 0.995 0.005 upstream_gene_variant 

13 Novel SNP 13 8:19938389-19938389 0.995 0.005 upstream_gene_variant 

14 Novel SNP 14 8:19938609-19938609 0.995 0.005 upstream_gene_variant 

15 Novel SNP 15 8:19939059-19939059 0.990 0.010 5_prime_UTR_variant 

16 Novel SNP 16 8:19939272-19939272 - 0.010 non_coding_transcript_exon_variant 

17 Novel SNP 17 8:19940038-19940038 0.990 0.010 intron_variant 

18 Novel SNP 18 8:19941997-19941997 0.995 0.005 intron_variant 

19 Novel SNP 19 8:19942062-19942062 0.995 0.005 intron_variant 

20 Novel SNP 20 8:19942076-19942077 - 0.080 intron_variant 

21 Novel SNP 21 8:19942844-19942844 0.995 0.005 intron_variant 

22 Novel SNP 22 8:19945173-19945173 0.995 0.005 intron_variant 

23 Novel SNP 23 8:19946250-19946250 0.995 0.005 intron_variant 

24 Novel SNP 24 8:19947485-19947485 0.995 0.005 intron_variant 

25 Novel SNP 25 8:19947845-19947845 0.995 0.005 intron_variant 

26 Novel SNP 26 8:19948936-19948936 1.000 - intron_variant 

27 Novel SNP 27 8:19952774-19952774 0.990 0.010 intron_variant 

28 Novel SNP 28 8:19955496-19955496 0.985 0.015 intron_variant 

29 Novel SNP 29 8:19955498-19955498 0.995 0.005 intron_variant 

30 Novel SNP 30 8:19956392-19956392 0.995 0.005 intron_variant 

31 Novel SNP 31 8:19958004-19958004 - 0.110 intron_variant 

32 Novel SNP 32 8:19958036-19958036 - 0.030 intron_variant 

33 Novel SNP 33 8:19958575-19958575 - 0.050 intron_variant 

34 Novel SNP 34 8:19959535-19959535 0.995 0.005 intron_variant 

35 Novel SNP 35 8:19959593-19959593 - 0.010 intron_variant 

36 Novel SNP 36 8:19959799-19959799 1.000 - intron_variant 

37 Novel SNP 37 8:19959940-19959940 0.995 0.005 intron_variant 

38 Novel SNP 38 8:19962529-19962529 0.990 0.010 intron_variant, regulatory _ region _variant 

39 Novel SNP 39 8:19963567-19963568 - 0.010 intron_variant 

40 Novel SNP 40 8:19963891-19963891 0.965 0.035 intron_variant 

41 Novel SNP 41  8:19964662-19964662 0.995 0.005 intron_variant 

42 Novel SNP 42 8:19964869-19964869 0.995 0.005 intron_variant 

43 Novel SNP 43 8:19965014-19965014 0.995 0.005 intron_variant 

44 Novel SNP 44 8:19965760-19965760 0.995 0.005 3_prime_UTR_variant 

45 Novel SNP 45 8:19966866-19966866 0.995 0.005 3_prime_UTR_variant 

46 Novel SNP 46 8:19967489-19967489 0.995 0.005 downstream_gene_variant

47 Novel SNP 47 8:19967551-19967551 0.995 0.005 downstream_gene_variant 

Materials & Methods
Sample Description: The samples sequenced were obtained from DNA extracted from 100 Kuwaiti’s of Arab ethnicity (based
on both paternal and maternal lineages traced back at least four generations). These samples included 50 males and 50
females aged between 18-56 years and were selected from the established DNA Bank (SL05/03 and SL09/07). Each sample
had documented phenotypic data and informed consent. Ethical approval was obtained.
Re-sequencing Protocol and Analysis: Based on the complete published human reference sequence in GenBank
(http://www.ncbi.nlm.nih.gov, NCBI), 74 different primer sets flanking a 700bp region throughout the LPL gene (30Kb gene loci
and 1Kb downstream and upstream of the gene) were designed using Primer 3, optimized and used. PCR was used to amplify
the regions. The purified products were sequenced with a forward primer using BigDye Terminator kit (Version 3.1). The
products were then subjected to denaturation using an X-Terminator kit. A separate sequencing reaction was performed using a
reverse primer on all the samples for quality assurance. The samples were then sequenced with the ABI 3130xl genetic analyzer
(GS01/02) and the data was analyzed by the AB DNA sequencing Analysis Software (version 5.2). All the regions were
successfully aligned using multiple sequence alignment and screened for SNPs. The verified sequences obtained were aligned
and compared with the published reference sequence in the GenBank database (NG_008855.1) using the AB Seqscape
software. Results
Re-sequencing Protocol: A total of 74 primer sets to amplify overlapping regions across the full LPL gene was successfully
designed and established. The annealing temperature ranged from 62-66 °C with an average of 64°C. The product sizes
ranges from 408-700bp with an average of 554bp. A total of 74 reactions was needed to sequence the full 5’ to 3’ template
strand for each sample yielding a total of 148 reactions for both strands.
Sequence analysis and alignment: The full LPL gene locus (size: 33,755 bp) from nucleotide position 19934070 to 19967825
on chromosome 8 was successfully sequenced in all 100 samples. The full Kuwait Arab sequence demonstrating all the novel
SNP’s was deposited in GenBank with an accession number KU557518.
SNP identification and analysis: A total of 293 variants including 255 SNPs and 38 indels were identified. Of these, 246 were
previously reported and their functional significance has been documented. A total of 47 novel variants were identified and
characterized (Table 1). The position of all the identified variants (n=293) are demonstrated in figure 1.

Figure 1. The number (n=293) and classification of SNPs identified at
the LPL locus in the re-sequenced 100 samples of Kuwaiti Arabs.
Sub: base pair substitution; Ins: insertion: Del: deletion

Sub: 18
Ins: 1
Ins/Del: 1

Sub: 7 Sub: 26
Del : 3

Sub: 3Sub: 6
Ins: 1
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igh Transform

ation R
ate of Flax (Linum

usitatissim
um

)
using A

grobacterium
 and Floral D

ip M
ethod

N
asm

ah Bastaki, Ph.D
., M

organ M
acBeth,

Jennifer Piechow
skiand C

hristopher C
ullis, Ph.D

.

-
The overall transform

ation rate of flax using 
A
grobacterium

and floral-dipping w
as surprisingly  

high at 50.36%
 for PL and 13.6%

 for B
ethune. This 

is the highest, w
hich has been reported so far, for 

flax transform
ation and for m

any other plant species 
using sim

ilar m
ethods.  

-
Transform

ation w
as stable during vegetative grow

th 
(over the period of 8-9

m
onths), and it w

as stably 
inherited to the next generations (T2, T3), results 
not show

n. 

-
*

*
Th

e floral d
ip

 is an
 ap

p
licab

le an
d

 efficien
t 

m
eth

od
 for g

en
etic alteration

 of flax g
en

om
e 

an
d

 cou
ld

 b
e u

sed
 to rep

lace cu
rren

t m
eth

od
s 

of flax tran
sform

ation
. 

M
eth

od
s

-
In this study, tw

o different flax varieties, Storm
ont cirrus 

(PL) and Bethune, w
ere treated w

ith A
grobacterium

harboring a plant binary vector+
LIS

1 using the floral dip 
m

ethod.

-
A
 total of 137 progenies (T1) from

 PL and 103 progenies 
from

 B
ethune w

ere tested by regular and direct PC
R
 

from
 leaf D

N
A
, using prim

ers designed to am
plify 

regions expected to be transferred from
 the vector. 

-
Previously, transform

ation in flax has required a
long w

ounding and regeneration process prone to 
being accom

panied by m
any m

utational events and 
low

 transform
ation rates. 

-
A
grobacterium

-m
ediated plant transform

ation via 
floral-dipping

is routinely used for m
any plants 

such as A
rabidopsis, tom

ato, and m
aize. 

-
Flax transform

ation by using A
grobacterium

and 
floral dip has not previously been reported.

N
asm

ah B
astaki and C

hristopher C
ullis. Floral-dip Transform

ation of Flax (Linum
usitatissim

um
) to generate transgenic progenies w

ith high transform
ation rate. The  

Journal of V
isualized Experim

ents, 2014

Figure 2: C
utting the leaves around the prim

ary 
inflorescence bolts to expose them

 to the A
grobacterium

cells 

Figure 3: The different bolt stages that w
ere used in this 

protocol to determ
ine the best stage to use for the floral dip

Figure 4:
The process 

of flax floral-dipping 

Figure 5: The process of flow
er tracking and seed collections 

Figure 6:
A
ntibiotic escape, a problem

 for T1 selection, is 
overcom

e by direct PC
R
 screening 

Figure 7:
The T1 seedlings are grow

n w
ithout 

antibiotic selection

Figure 1:
Exam

ples of the 
parent (T0)

plants of PL and 
B
ethune that 

w
ere used for the 
floral-dipping.
Pre-

and post-
treatm

ent 

Figure 8: D
irect PC

R
 am

plifications from
 transgenic leaves D

N
A
 show

ing 
stable transform

ation of the transgene  

a) B
reakdow

n of positive transform
ants

of m
ain and side 

branches from
 each T1 plant of PL  

b) O
verall transform

ation rate of PL 

a)
B
reakdow

n of positive transform
ants

of m
ain and side 

   branches from
 each T1 plant ( Results are not show

n here) 
b) O

verall transform
ation rate of B

ethune 
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Phytoplankton are grouped according to size into net- and nanophytoplankton (>20 -3
µm), which are composed mostly of diatoms and dinoflagellates [1, 2], and
picophytoplankton (2-0.2µm), which are probably the most abundant eukaryotes on earth
[3]. Subiyah is a semi-enclosed body of seawater, and is affected by the estuary at the
northernmost extremity of the Arabian Gulf. This study aims to compare the biomass of
the net-,nanophytoplankton to that of the picophytoplankton in Subiyah during the hot
season (August). And, to determine the diversity of each size fraction using culture
independent techniques.

Methods

Conclusions

Assessment of Eukaryotic Phytoplankton Diversity in 
Kuwait Coastal Waters using Molecular Techniques

Hanan S.  Al-Adilah
Kuwait University / department of biological science 
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Chlorophyll a analysis

The eukaryotic phytoplankton in the nutrient rich coastal water of Subiyah were dominated by 
the net and nanophytoplankton (>3um), in term of abundance (cell count and Chl a
concentration) and diversity. The tiny cells of picophytoplankton compete better with larger 
phytoplankton  under low nutrient concentration due to their  high surface area to volume but 
are outcompeted under high nutrients conditions [7] such as in Subiyah.
The diversity of the heterotrophic plankton was much higher than that of autotrophs, especially 
in the picoeukaryotic plankton size . These heterotrophs are expected to exert a grazing 
pressure on the phytoplankton.
With regard to the species composition of the net and nanoplankton, diversity was dominated 
by stramenopiles, especially diatoms and dinoflagellates. There were affiliates with well known 
harmful algal bloom (HAB) forming species such as Pseudochattonella verruculosa,
Chattonella subsalas, Heterosigma akashiwo, Gonyaulax spinifera, Amphidinium carterae,
Prorocentrum concavum and Prorocentrum emarginatum.
With regard to the picoplankton species composition, diversity include affiliates of Geminigera
cryophila and the smallest eukaryotic organism; Ostreococcus tauri [8].

Introduction

Results

seawater
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Fig. 3. The percentage of
photosynthetic to non
photpsynthetic eukaryotic plankton
affiliates in DNA extracts of size
fractionated Subiiyah seawater. net-
and nanoeukaryotic (N. N.) and
picoeukaryotic (P) plankton.

Fig. 2. Cell count of net and nanoplankton (N.
N.) (using haemocytometer) and of the
picophytoplankton (P) ( (using epiflourescent
microscopy).

Fig. 1. The percentage of chl a
contribution of net- and nanoplankton
(N.N) fraction compared to that of
picoplankton (P.) fraction in seawater
collected from Subiyah. Measurements
were carried out using a fluorometer.

NGS analysis of DNA 
samples

a

Fig. 4. A phylogenetic tree showing the closest match to the different algal
OTUs generated by NGS for DNA extracted from picoplankton (a) and net and
nanophytoplankton size-fractioned seawater sample. A threshold of 98%
sequence similarity was used. Different colors represent different classes and
phyla.

b

Parameter Value 
Ph 8.19 

D.O (mg/L) 5.87 
Temp. (˚C) 31.9 

Turbidity (NTU) 8 
Conductivity (mS/cm) 43.23333 

Salinity (%) 3.77 
Chemical Parameters 

Dissolved Silicate(mg/l) 6.247467 
Ammonium (µg/l) 43 

Nitrite (µg/l) 315.3918 
Nitrate(µg/l) 2346.567 

Inorganic Phosphate(µg/l) 275 

Table 1. The physical and chemical
characteristics of Subiyah coastal
seawater during August 2011.
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1- The effect of immersion time in silane on the
electrochemical behavior of Al97Mg3
1.1. DC potentiodynamic polarization test
Figure 1 shows the anodic and cathodic polarization
behavior of Al97Mg3 alloy in 3.5% NaCl. The alloy
was covered by a silane protective layer with different
thicknesses. In the cathodic part, Al alloy showed
concentration polarization by dissolved oxygen
reduction reaction and active polarization region by
hydrogen gas generation as the potential was scanned to
the positive active direction. The corrosion potential
values (Ecorr) range from -1.383 V (for the alloy coated
with immersion time of 30 min) to -1.617 V (for the
bare alloy) vs. Ag/AgCl. The current density at
relatively negative potentials showed a short rise within
a potential interval of 30 mV. A cathodic protection
takes place at this region for the bare and silane-covered
alloy.
Aluminum is attacked by strong alkaline species
produced at the cathode side when magnesium corrodes
in sodium chloride solution through a sacrificial
process. Al97Mg3 alloy will corrode with a relatively
higher rate compared to aluminum.
In sodium chloride-containing electrolytes, however,
the cathodic corrosion of aluminum is much more
pronounced. This is due to the fact that sea water
containing magnesium ions reduces the equilibrium pH
from 10.5 to around 8-9. At this stage the two elements
in the alloy, aluminum and magnesium, became
compatible in terms of corrosion potentials and the iron
content will become less influential on the corrosion
process.

The corrosion protection of surface treated Al97Mg3 alloy in 3.5% NaCl containing aqueous electrolytes using films of 1,2-bis(triethoxysilyl)ethane and silane-grahene hybrids is studied. The electrochemical
behavior of the alloy was studied using potentiodynamic polarization, electrochemical impedance spectroscopy (EIS) and the surface structure was investigated using scanning electron microscopy and energy-
dispersive X-ray spectroscopy and X-ray photoelectron spectrocopy techniques. The surface coating was administered to the alloy by immersion of the chemically pretreated surface. A highly cross-linked film was
developed of the silane film and the hydrated aluminium oxide layer. Effect of immersion time in silane showed that optimum protection efficiency was achieved after 30 minutes. The silane film showed a high
protection namely against pitting development. SEM images proved that pits develop only over unprotected surfaces. EIS data showed high protection efficiencies up to 168 hours of immersion in the chloride-
containing solution. Graphene oxide was mixed with the silane solution with different ratios. The efficiency of protection increased in presence of graphene structures as the hydrophobicity of the surface increases.
The surface was characterized using surface enhanced Raman spectroscopy (SERS).

Mohammad BinSabt, Mariam A.M. Abtidon, Faizah M. Al-Kharafi, Ahmed Galal
Chemistry Department, Faculty of Science, Kuwait University, P.O. Box 5969, Safat 13060, Kuwait.

mohammad.alsabet@ku.edu.kw , Tel:(+965)24987342, Fax: (+965)24816482

Conclusion

Silane coating has proved to be an effective approach to the
formation of a barrier layer to substitute for hazardous chromium.
PE was as high as 98.6% for silane film. Polarization and EIS data
proved that the silane-protecting film is stable and allows the
formation of an aluminum oxide protective layer underlying
beneath the silane film. SEM images proved that the film
completely protect the surface of the alloy from pitting attack up to
seven days of exposure. XPS measurements proved again that the
main composition of the protective film is in the form of a cross-
linked silane network preceded by an aluminum oxide.

Objectives

Fig 1: Potentiodynamic polarization curves for the corrosion of
Al97Mg3 in 3.5% NaCl after different times of immersion in
silane at 25˚C. Scan rate 10 mVs-1.

The aim of this work is to deposit films of 1,2-
bis(triethoxysilyl)ethane films over Al97Mg3
substrate surface by means of simple
immersion technique. The effect of immersion
time in silane and 3.5% NaCl and temperature
on Al97Mg3 substrate is investigated. The
corrosion protection performances of silane
films are studied by potentiodynamic
polarization, electrochemical impedance
spectroscopy (EIS), scanning electron
microscopy and energy-dispersive X-ray
spectroscopy techniques.

Results

Fig 2: Nyquist plots recorded for the corrosion of Al97Mg3 in 3.5% NaCl
after different time of immersion in silane at 25˚C.Eapp. = 0 V (versus open
circuit potential), frequency limits (0.01 Hz – 100 kHz), Eac = 10 mV.

The equilibrium corrosion potential values shifted
towards more positive values as the immersion time in
silane solution increases up to 30 minutes. This is due to
the protection ability of the silane layer formed over the
surface of the alloy and the thin layer of oxide “pre-
formed” over the surface of the alloy. Aluminum oxide
has an amphoteric character, and the standard potentials
of are given in reactions (1) and (2):
Al3+  +  3e-     Al  (-1.66 V, acidic) (1)
H2AlO3

-  +  H2O  +  3e-    Al  +  4OH- (-2.35 V, alkaline) (2)
The half-reaction given in (2) shows similar value to that
of the dissolution of magnesium according to:
Mg2+ + 2e-    Mg (-2.37 V, acidic) (3)

a b

c d

e

Fig 4: Equivalent circuits model for EIS data fitting

Fig 5: Nyquist plots recorded for the corrosion of Al97Mg3 in 3.5% NaCl
after different time of immersion in silane at 25˚C.

Fig 6: Nyquist plots recorded for the corrosion of Al97Mg3 in 3.5% NaCl
after different time of immersion in silane at 25˚C.

Fig 7: SEM micrographs of Al97Mg3 surface (a, b) bare and silane coated Al97Mg3 before
of immersion in 3.5% NaCl, (c) bare Al97Mg3 after 24 h of immersion in 3.5% NaCl, (d)
unscratched silane coated Al97Mg3 after 24 h of immersion in 3.5% NaCl at 25°C.
Fig 8: Chemical shift for Mg and Al of the alloy before exposure to NaCl

Acknowledgment

The increase in the pH of the electrolyte in contact
with aluminum results in a galvanic current flow
between the magnesium and the initially passive
aluminum in the alloy. In chloride-containing
electrolytes, aluminum dissolution is followed by
two other possible chemical reactions:

Al3+ + 3Cl-  AlCl3 (4)
AlCl3 + 3H2O  Al(OH)3 + 3HCl (5)

Table 1 summarizes the electrochemical corrosion
parameters for bare and silane-coated alloys with
immersion time of 30 minutes.

Time, 
min

jcorr,

mA/cm2

Ecorr,
V

βa,
mV/decade

βc,
mV/decade Corrosion 

rate, mpy
PE
%

Bare 2.42 -1.62 269 80.8 0.998 --
2 0.865 -1.60 366 89.6 0.358 64.2
5 0.433 -1.57 291 87.0 0.179 82.1

10 0.405 -1.50 232 172 0.167 83.2
30 0.270 -1.38 256 125 0.111 88.8
60 0.347 -1.45 353 98.9 0.143 85.7
120 0.313 -1.48 225 80.8 0.130 87.0

1.2. Electrochemical impedance spectroscopy
The Nyquist and Bode plots comparing the data of
bare alloy and silane-coated surfaces (with different
immersion times that reflects different silane coating
thicknesses) in 3.5% NaCl are presented in Figures
2 and 3, respectively. The corresponding equivalent
circuits used for data fitting of the experimental data
are given in Figure 4. In the first circuit, the
different components are defined as follows: Rs is
the electrolytic resistance, Rct is the charge transfer
resistance, Cdl is the double layer capacitance, R2 is
the oxide layer resistance and Y0 is a constant phase
element representing the roughness of the layer.
The Nyquist plots of Figure 2 display ill-defined and
incomplete semi-circles that reflect the defected
passive behavior of the oxide layer formed of
aluminum oxide at the interface. The magnitude of
the impedance increases through all frequency
ranges studied as the film coverage thickness
increases. The Bode plots data of Figure 3 show two
time constants reflecting the components of the
equivalent circuit of Figure 4. The impedance for a
simple Randles circuit that constitutes one of the
time constants of the circuits depicted in Figure 4 is
given by:

And the impedance due to the constant phase
element is given by:

���� =
1

���� �2�� �

���� = ���� ��� �
�
2

+ � ��� �
�
2

� = �� +
���

1 + ������� 2 − �
����2 ���

1 + ������ 2

From the data of Table 2 the values of the charge transfer
resistance increase as the time of immersion in the silane
increases. The highest resistance to the charge transfer was
observed for the silane-layer obtained after immersion for 30
minutes. A close to perfect capacitance is noticed from the
values of Y0 and α parameters of the silane-coated alloy. Thus,
the silane layer acted as a barrier to the electrolyte with nearly
stable value upon changing its thickness. An important feature
is the pore resistance of the silane layer that did not change
appreciably with time of immersion.
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For a non-ideal capacitance, the coefficient (α) is
less than 1. The slope of the log Z/log f of the Bode
plot shows a slope less than -1 for the bare surface
and closer to the value of -0.9 for the silane-coated
alloy. The largest values of the phase shift are
observed for the silane-coated surfaces compared
to the bare alloy in the mid-range of frequency.
This is indicative of the relatively high corrosion
resistance for the coated samples.
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Fig 3: Bode plots recorded for the corrosion of Al97Mg3 in 3.5% NaCl
after different time of immersion in silane at 25˚C.

Rs
Ohm 
cm2

Cdl
µF cm-2

R2
Ohm cm2

Y0
µF cm-2 α Rct

k Ohm cm2 χ2 Ssqrs
PE
%

bare 
metal 9.8 202 3640 77.8 0.76 5.16 0.0044 0.51 --

Rs
Ohm cm2

Cdl
µF cm-2

Rpore
Ohm cm2

Y0,
µF cm-2 a Rct

K Ohm cm2 χ2 ∑sqrs PE%

2 min 8.43 0.697 2.57 25.7 0.96 44.2 0.0005 0.055 88.3
5 min 6.56 0.252 4.80 29.2 0.96 84.3 0.0002 0.023 93.9

10 min 9.12 0.448 2.46 26.9 0.96 121.0 0.0001 0.017 95.7
30 min 6.96 0.241 5.02 23.9 0.96 159.0 0.0003 0.031 96.8
60 min 7.18 0.285 3.49 27.7 0.96 147.0 0.0002 0.017 96.5
120 min 8.12 0.364 3.01 24.6 0.96 101.0 0.0002 0.021 94.9

Table 2: The electrochemical parameters calculated EIS technique for the
corrosion of bare Al97Mg3 in 3.5% NaCl and after different time of
immersion in silane at 25˚C.

2. The effect of exposure time of Al97Mg3 in
3.5%NaCl
The Bode plot in Figure 6 shows that the coating
maintained its barrier-like protection performance
through the first day of exposure to the NaCl solution.
Inspection of Table 3 reveals that the charge transfer
resistance, Rct, progressively decreased through the 7
days of the test. The values of the constant phase
element, Y0, and the pore resistance, Rpores, ultimately
remained constant throughout the first day. It is important
to mention that the film stability was exceptional as its
integrity and adhesion to the alloy surface was rather
exceptional. Again, the pitting of the surface was not
observed after such a long time of exposure. The charge
transfer resistance reached a relatively low value by the
end of day seven of exposure. However, as the pores
resistance decreases it is expected that the ionic
conduction within the film layer increases. This should
result in the facilitation of the charge transport. The
relative increase in the double layer capacitance
ascertained this conclusion.
For the bare alloy exposed to NaCl solution for extended
time as shown in Figure 5, the values of the absolute
impedance start to increase indicating the formation of
the aluminum oxide layer up to 2 hours of exposure.
After this time period, the impedance value decreases
steadily indicating the breakdown of the aluminum oxide
protective layer and the formation of the pits.
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Potential phytoremediation of a hypersaline area via 
rhizospheric and phyllospheric microorganisms of a 

local halophilic, wild plant
Dina M. Al-Mailem, Mohamed Eliyas

Kuwait University, Faculty of Science, Department of Biological Sciences, P.O.Box 5969, Safat 13060, Kuwait

Introduction
There are hypersaline areas in Kuwait with NaCl concentration up to >4 M (Fig. 1 ). Those

areas support one halophilic plant, Halocnemum strobilaceum (Chenopodiacea), a richly

branching under-shrub (Fig. 2). We analyzed the halophilic, hydrocarbonoclastic microflora

associated with roots and shoots of this plant and investigated their potential as

phytoremediaiton tools for soil and air hydrocarbon pollutants (1, 2)

 
 
 
 
 
 
 
 
 
 

Objectives
To study halophyte plant samples collected from the northern and southern sabkha of Kuwait.

To investigate the hydrocarbonoclastic potential of predominant constituent bacteria and

archaea associated with the hypersaline plants.
 

Methods
The conventional dilution plate method was used to count and isolate halphilic root- and shoot-

associated microorganisms using a mineral medium with oil vapor as a sole source of carbon

and energy. The microorganisms were characterized by comparing their 16S rRNA gene

sequences with those in the GenBank database. The crude oil consumption was measured in

terms of total peak area reduction of GLC-profiles of residual oil recovered from cultures as

compared with the total peak areas of the abiotic controls.

Results and Discussion
The histograms in Fig.3 show that the rhizospheres and phyllospheres of the studied

plant(Halocnemum strobilaceum) harbored up to 8.1x104 g-1 and 3x102 g-1, respectively of

halophilic microorganisms cultivated at up to 4 M NaCl. Considerable numbers of such

microorganisms also grew on a nitrogen free medium, meaning that they could be

diazotrophic, i.e. self-independent in their nitrogen nutrition. The 16S rDNA sequencing of the

isolates revealed that they consisted of a mixture of extremely halophilic bacteria and

haloarchaea.

  
 
 
 
 
 
 
 
 
 
Fig. 3. Total numbers of cultivable oil-utilizing microorganisms in the rhizosphere and
phyllosphere of the halophyte Halocnemum strobilaceum.
Thick shaded columns, NaNO3 containing medium; light shaded columns, NaNO3 free 
medium. 
The results in Table 1 indicate that the predominant microorganisms in the rhizosphere were 

haloarchaea belonging to the genera Halobacterium and Halococcus. Halophilic bacteria were 

also present. 

The results also show that the phyllospheric microflora comprised the dimorphic yeast

Candida utilis in addition to two bacterial species.

Table 1. Halophilic, hydrocarbonoclastic microorganisms associated with 
Halocnemum strobilaceum .

 

 
  
  

The histograms in Fig. 4 show that the total rhizospheric and phyllospheric microflora on

1 g root and shoot samples (used as inocula) consumed hydrocarbons at various salinities,

up to 4 M NaCl. Oil consumption also occurred in nitrogen free media.

Fig. 4. Crude oil-attenuation by total rhizospheric and total phyllospheric
microflora at different levels of medium salinity.
Black columns, NaNO3 containing medium , incubated in 1 week; thick shaded columns,
NaNO3 containing medium incubated in 2 weeks; light shaded columns, NaNO3 free
medium incubated in 1 week; white columns, NaNO3 free medium incubated in 2 weeks.

The GLC profiles in Fig .5 demonstrate that the microflora associated with 2 g shoot

samples consumed volatile hydrocarbons in closed microcosms. This is a clear cut

evidence for the role of shoot associated microorganisms in volatile hydrocarbon removal.

 
 
 
 
 
 
 

Fig. 5. Typical GLC profiles of crude oil vapor in closed atmosphere around 2 g fresh
aerial plant organs.
Profiles from left to right: samples taken at time zero and after 3, 6 and 9 days. 
 

Conclusion
Halophilic microorganisms associated with roots and shoots of the studied halophilic plant

are effective tools in hydrocarbon bioremediation for hypersaline environments.
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Fig. 2. A whole Halocnemum strobilaceum
plant.
 

Fig. 1. Map of Kuwait showing the location 
of Al-Sabkhahs (northern and southern).
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NaCl concentration [M] of the nutrient medium

NaCl concentration [M] of the nutrient medium

% of the totalSubdivisionOrganisms
Rhizospheric microroganisms

27±1.2Halobacteria  Halopbacterium sp.
23±1.1Firmicutes  Brevibacillus borstenlensis
19±0.9Proteobacteria  Pseudoalteromonas ruthenica
11±0.5Proteobacteria  Halomonas sinaensis
8±0.4Halobacteria  Halococcus sp.
6±0.3Proteobacteria  Pseudomonas stutzeri
4±0.2Actinobacteria  Mycobacterium bolletii
2±0.1Firmicutes  Paenibacillus polymyxa

Phyllosphere microroganisms
35±1.7Eucaryote  Candida utilis
34±1.2Proteobacteria  Ochrobactrum sp.
31±1.4Proteobacteria  Desulfovibrio sp.

Abstract
The rhizosphere and phyllosphere of the halophyte Halocnemum strobilaceum naturally inhabiting hypersaline coastal areas of the Arabian Gulf harbor up to 8.1 x 10 4g-1 and 3 x 102g-1, respectively, of extremely halophilic oil-

utilizing microorganisms. The total rhizospheric and phyllospheric microbial communities could attenuate crude oil in a  nitrogen-containing medium, but also equally well in a nitrogen-free medium.
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-pyridoin benzylhydrazide ligands 
act differently?

  Dhuha Alwahaib a, Sara Al-Hassani b

Chemistry Department, Faculty of Science, Kuwait University

-pyridoin-benzylhydrazide -Py-BHZ] are powerful 
pharmaceutical agents. The coordination of transition metal ions to 
these compounds alter their properties and reactivity. The -pyridoin 
segment of these compounds has antioxidant1-2 and antimicrobia3

properties and the benzylhydrazide segment has antituberculosis4-5

reactivity. The presence of metal ions are believed to alter the 
chemical, physical and biological properties of these compounds. 
Investigating these compounds provide tools in the design of potential 
drugs.   

• The crystal structure of [Ru (bpy)2 -Py-BHZ-H] PF6
-Py-

BHZ-H] ligand through the oxygen and nitrogen atoms of 
BHZ (Figure 2) and cobalt (III) binds to the pyridine 

-pyridoin and to the oxygen and nitrogen 
atoms of  BHZ segment as shown in Figure 3.

• SEM results show that [Ru (bpy)2 -Py-BHZ-H] PF6
complex has a needle shape structure (Figure 4) and [Co 

-Py-BHZ-OH)2] PF6 complex has a flower shape 
structure (Figure 5).

• -Py-BHZ-OH)2] PF6 exists 
in resonance structures shown in Figure 6.

• -pyridoin-benzylhydrazide
ligands may act as bidentate or tridentate ligands 
based on the nature of the metal ions.

• The reaction of cobalt (III) parent [Co (bpy)2Cl2]1+

-Py-BHZ-OH] ligand results in complete  
substitution of the bpy ligands. 

• Ru (II) is larger in size than Co (III), so it can 
coordinate to BHZ ligand without substituting the 
bpy ligands. Size restriction in Co (III) causes 
ligand substitution, in which the tridentate ligand 
BHZ is favorable over the bidentate ligand bpy.

• This research supports the foundation of “drug-
design” field in Kuwait.

a:    Dalwaheeb@gmail.com  , b: Sara.b.Hassani86@gmail.com

1- To synthesize and -pyridoin-benzylhydrazide
derivatives.
2- -pyridoin-
benzylhydrazide derivatives.

An equimolar -pyridoin and benzylhydrazide derivatives was 
allowed to react in alcohol/acidic media under reflux condition. 
Monomer and dimer products were isolated and purified. Monomer 
compounds only reacted with ruthenium (II) and cobalt (III) parent 
compounds in the form of [M (bpy)2Cl2]. The metal complexes were 
isolated as a PF6 salt. Figure 1 shows the chemical reaction for the 
synthesis of -pyridoin-benzylhydrazide derivatives and its metal 
complexes. 

1-Hatanaka, M., Nishizawa, C., Kakinoki.,
T.,Takahashi, K. (2008).Bioorganic & Medicinal 
Chemistry Letters, 18, 5290–5293.

2-Hatanaka, M., Takahashi, K., Nakamura, S., and 
Mashino, T. (2005). Bioorganic & Medicinal 
Chemistry, 13, 6763–6770..

3-Elchishcheva, N., Shklyaev, Y., Vnutskikh,  
Z.,Chekryshkin, Y., et al. (2012). Pharmaceutical 
Chemistry Journal, 46 (6), 346-350.
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of Pharmacy  Research, 7, 534-539.

5-Sunil, H., Vikas, R., Pravin, P., Priyanka, H.
(2010).International Journal of Pharmaceutical 
Sciences and Drug Research, 2 (2), 134–136.

This research shows that  -Py-BHZ] can act as bidentate and
tridentate ligands depending on the kind of the metal ion. With 
ruthenium (II) it acts as a bidentate ligand and with cobalt (III) it acts 
as a tridentate ligand. These results can be explained in terms of 

-pyridoin-benzylhydrazide ligand is able to substitute 
bipyridine ligand in the case of cobalt (III) and not in the case of 
ruthenium (II).     

We  thank the Collage of Graduate School at 
Kuwait University for partial funding of  this thesis. 
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Figure 2 Crystal structure of [Ru (bpy)2 -Py-BHZ-H] PF6

Figure 3 Crystal structure of -Py-BHZ-OH)2] PF6

Figure 4 SEM image of [Ru (bpy)2 -Py-BHZ-H] PF6

Figure 5 SEM image of [ -Py-BHZ-OH)2] PF6  
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The Role of Carbon Black-supported Au and Ag Nanoparticles as Electrocatalysts for the Reduction of CO2 to CO

The rise in atmospheric carbon dioxide (CO2) levels must be
halted to avoid further undesirable climate change [1]. As one
of the founding members of OPEC, the CO2 emissions from the
production of crude oil was recorded as 27,466 metric tons in
2010 [2]. To combat such hazardous pollutants, the reduction
of CO2 emissions from oil refineries, industrial factories and
other sources was put into action due to laws enforced by
Kuwait EPA and other governmental and private collaborators.
The major concern of this work is the electrochemical CO2
reduction to value-added chemicals, such as carbon monoxide
(CO), which provides a means to storing otherwise wasted
excess renewable energy from intermittent sources. A key
challenge hampering the economical viability of CO2
transformations is the lack of efficient, selective, and durable
electro-catalysts to drive the desired reactions [3, 4]. So, the
ultimate goal of this project is to accelerate the development of
high-performance electro-catalysts for commercially viable CO2
reduction to a value-added product, carbon monoxide (CO).
Due to its extraordinary physical and electronic properties,
different weight percentages of silver, Ag, or gold, Au, were
deposited on carbon black and its catalyst activity and
selectivity for CO2 reduction to CO were tested [5]. Table 1. Crystallite sizes of CB, Ag-30, Ag-50, Ag-60 and Au-5, Au-15,

Au-30, Au-50 and Au-60.

Ali Bumajdad1*, Tasneem Salih1, Fikile R. Brushett2, Chaerin Kim2 and Steven Brown2
1Chemistry Department, Faculty of Science, Kuwait University, P.O. Box 5969, Safat 13060, Kuwait, e-mail: *a.bumajdad@ku.edu.kw

2Chemical Engineering, Massachusetts Institute of Technology, 77 Massachusetts avenue, Cambridge, MA 02139, USA, e-mail: brushett@mit.edu

 In general, as the Au metal loadings increase, the crystallite sizes of Au
decreases. An optimum Au metal loading (Au-30) provided the smallest
crystallite size of gold (~ 5.3 nm). For Ag, the trend was different with Ag-50
which contained the smallest crystallite size of Ag (~ 6.7 nm).

 According to TGA, all electro-catalysts have a lower onset temperature
compared to CB. As the Ag metal loading increases, the onset temperature for
decomposition of carbon network decreases. For the higher Au metal loadings
(Au-30, Au-50 and Au-60), the percentage of final weight loss is increased by
10% compared to CB. For the highest Ag metal loading (Ag-60), the
percentage of final weight loss is increased by 3% compared to CB.

 All Au-containing electrocatalysts have a well-dispersed Au nanoparticles
with a narrower size distribution compared to Ag-containing electrocatalysts.

 The synthesized Au/CB nanoparticles resulted in a higher activity and
selectivity towards the target product (CO) than the Ag/CB nanoparticles. For
the Au/CB nanoparticles, an inverse parabolic trend is observed when the CO
faradaic efficiency is plotted against the cathodic potential. The pinnacle of this
curve occurs at -0.61V vs RHE and results in a CO faradaic efficiency
approaching 80%.

 In the future, work will also start on the development of other hetero-
structures containing a support which has higher surface area/pore volume
compared to CB (e.g. Au/Ketjen black and Ag/Ketjen black). It is hypothesized
that these materials will improve the mass transport process and reduce the
interfacial charge transfer resistance hence; increase the faradaic efficiency of
reduction of CO₂ to CO with higher selectivity of CO at lower overpotential.

[1] V. Scott, S. Gilfillan, N. Markusson, H. Chalmers & R.S. Haszeldine, Last chance
for carbon capture and storage, Nat Clim Change 3, 105 (2013)
[2] http://cdiac.ornl.gov/
[3] J. Rosen, G.S. Hutchings, Q. Lu, S. Rivera, Y. Zhou, D.G. Vlachos, F. Jiao,
Mechanistic Insights into the Electrochemical Reduction of CO2 to CO on
Nanostructured Ag Surfaces, ACS Cata.5, 4293 (2015)
[4] S. Back, M.S. Yeom, Y. Jung, Active Sites of Au and Ag Nanoparticle Catalysts for
CO2 Electroreduction to CO, ACS Catal 5, 5089 (2015)
[5] C. Kim, H.S. Jeon, T. Eom, M.S. Jee, H. Kim, C.M. Friend, B.K. Min, Y.J. Hwang,
Achieving Selective and Efficient Electrocatalytic Activity for CO2 Reduction Using
Immobilized Silver Nanoparticles, J Am Chem Soc 137, 13844 (2015)
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Results and Discussion 

Au on carbon black, catalysts were prepared in the same
manner. These catalysts were prepared at a constant 2.75:1
molar ratio (sodium citrate tribasic dihydrate: noble metal
precursor) and 1.35:1 molar ratio (sodium borohydride : noble
metal precursor). Sodium borohydride, sodium citrate tribasic
dehydrate, silver nitrate and gold (III) chloride trihydrate were
used as a strong reducing agent, mild reducing agent and
noble metal precursors, respectively. These chemicals were
bought from Sigma Aldrich and used without modification.
Ag-30, Ag-50 and Ag-60 are assigned to 30, 50 and 60 wt% Ag
on carbon black, respectively. Au-5, Au-15, Au-30, Au-50 and
Au-60 are assigned to 5, 15, 30, 50 and 60wt% Au on carbon
black, respectively. Carbon black is abbreviated as CB.

C1s O1s

Bond C-C C-O -C=O C-O
CB 284.7 285.3 532.5 534.1
Ag-30 284.6 285.3 532.6 533.9
Ag-50 284.6 285.4 532.1 533.5
Ag-60 284.6 285.3 532.3 533.7
Au-5 284.6 285.4 532.4 533.8
Au-15 284.6 285.3 532.4 533.6
Au-30 284.5 285.2 531.9 533.2
Au-50 284.6 285.2 532.6 533.9
Au-60 284.7 285.2 532.3 533.6

Figure 1. XRD peaks of a) CB, Ag-30, Ag-50 and Ag-60 b) CB, Au-5,
Au-15, Au-30, Au-50 and Au-60.

Figure 3. Thermogravimetric analysis of the studied samples.

Table 2. C1s and O1s binding energies (in eV) of pure and doped CB.

Figure 4. TEM and particle size distribution of (CB, Ag or Au) nanoparticles a)
Au-5 b) Au-15 c) Au-30 d) Au-50 e) Au-60 f) Ag-30 g) Ag-50

Figure 5. Electrochemical  characterization of CO₂ of a) Ag-50 b) Au-50 c) Ag-
30 and d) Au-30 (performed at MIT lab).

..

Figure 2. XPS results showing oxidation states of a) Ag and b) Au at 
different loadings.

References

Abstract: In conjunction with carbon sequestration and concentration techniques, the electrochemical reduction of atmospheric carbon dioxide (CO2) to carbon monoxide (CO) is a highly desired
reaction because CO is a key reactant in synthesis gas, which is used to produce value-added products (e.g. diesel via the Fischer-Tropsch reaction) that provide energy/electricity in an environmentally
friendly manner. Gold and silver nanoparticles supported on carbon black (Au/CB and Ag/CB, respectively) show promising selectivity and energy efficiency as electrocatalysts as demonstrated by their
high faradaic efficiencies and low overpotentials for the reduction of CO2 to CO. These electrocatalysts were synthesized in a one-pot process where the vigorous mixing and timely addition of reactants
produced homogenous particle size distributions. The transmission electron microscopy (TEM) images of synthesized composite materials show smaller average diameters of Au nanoparticles compared
to Ag nanoparticles. The monodispersed Au/CB electrocatalysts showed superior results, higher faradaic efficiencies towards CO, compared to Ag/CB electrocatalysts with comparable metal loadings and
particle sizes. Furthermore, the gold nanoparticles supported on carbon black exhibited enhanced stability of the intermediate phase, which is widely believed to be a COOH species, indicated by the
reduction of the overpotential compared to silver nanoparticles deposited on carbon black.

 Ag-30 Ag-50 Ag-60 Au-5 Au-15 Au-30 Au-50 Au-60 

Au (nm) - - - 6.85 6.12 5.27 5.32 5.66 

Ag (nm) 7.73 6.65 7.78 - - - - - 
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Nanoadditives Effects on Physical and Mechanical Properties of Cement
Abdullah Jamsheer1, Rehab Masmoudi1, Kunal Kupwade-Patil2, Ali Bumajdad1*, Oral Buyukozturk2

1Kuwait University, Chemistry Department, P.O. Box 5969, Safat, Kuwait,
e-mail: a.bumajdad@ku.edu.kw

2Laboratory for Infrastructure Science and Sustainability, Department of Civil and Environmental Engineering, Massachusetts Institute of Technology, Cambridge, 
MA 02139

Abstract: Several reporters have proved that adding synthesized nano-silica to the cement provides a substantial enhancement to the pore structure of hardened cement. The focus will be given to novel SiO2 synthesis strategy and
also to the porosity and the water structure inside the paste. For the first time here at Kuwait University, 29Si MAS NMR, FTIR, and X-Ray Photoelectron Spectroscopy (XPS) are employed complementarily to identify the hydration phases
enabling us to observe the influence of nano admixtures on the microstructure of cement. Water vapor adsorption was applied as a probe for porosity and microstructural features. It is hoped that such additives will enhance the mechanical
properties and the durability of the cements paste. The cement+nano-SiO2 microstructure and surface/bulk properties were examined using aforementioned techniques as described in the poster.

Ordinary Portland Cement

60 nm diameter particle size has been chosen as
an admixture and replaced OPC by 0.25%, 0.5%,
1.0%, 2.0% NP.

Sol-gel

X-Ray 
Photoelectron 
Spectroscopy

Nitrogen /water 
adsorption 

Scanning Electron 
Microscopy

29Si MAS NMR 
Spectroscopy

FT-IR spectroscopy

nano silica particles were characterized 
by physical and spectroscopic techniques

Results

(a) (b) Micrographs of (a)
TEM and (b) SEM
for 60 nm nano
particles produced
by sol gel method
with 1 hour heating.

Characterization of nano silica 

FT-IR Spectroscopy 

New features are
observed at the
fingerprint region
when increasing
the amount of nano
silica up to 2%
ratio.

Characterization of nano-silica and Portland Cement mixtures

Brunauer–Emmett–Teller (BET) Adsorption/Desorption Analyses

 All samples showed type II isotherm with H3
hysterysis loop in nitrogen adsorption isotherms
indicating the presence of slit-shaped pores and/or
panel-shaped particles.

 Nitrogen and water adsorption capacities, both
concordantly, were highest for 0.5% nano-silica
relating to highest porosity while 2% nanosilica
showed minimal porosity.

H2O Adsorption
Isotherms

N2 Adsorption
Isotherms

3. Nuclear Magnetic Resonance 29Si MAS NMR 

0.25% NP 2.0% NP
Q0

Q1

Q0
Q1

Si framework was obtained by
deconvoluted spectral lines,
where the most predominant
silicon tetrahedron species
observed have Q0 and Q1, with a
minor chemical shift which can
be affected by either
environment containing charge
balancing ions (e.g. Na+ and
K+) or different  Al crosslinking.

Binding Energies for Ca and Si for different ratios of OPC and nS.
 Calcium deficient phases are mostly found in 1% nano-silica containing mixes which is indicated by high Ca2p

binding energy.

 The low Si 2p binding energy in 2% nano-SiO2 samples (101.02 eV) is indicative of higher calcium content.

 Cummingtonite is present at low concentrations of nano-SiO2 (0.25% and 0.5% replacements) with binding energies
of 73.6 eV for Al 2p, while hornblende was found at 2% nano particles with binding energy of 74.06 eV.

X-ray Photoelectron Spectroscopy (XPS) 

0.25% SiO2

Scanning Electron Microscopy (SEM)/ Energy Dispersive X-Ray Spectroscopy (EDS)

2.0% SiO2

Element 0.25% NP 2.0% NP
O 45.8 68.5
Ca 19.6 4.2
C 17.4 16.1
Si 5.4 8.1
Al 4.4 1.5
Fe 3.6 0.2
Na 1.0 0.3
Mg 1.0 0.8
K 0.7 0.2
Cl 0.5 -
S 0.4 0.1

Weight percentages (wt%) for different
mixtures of OPC/nano silica by
surface characterization using EDS.

Aluminum and magnesium contents in EDS
are indicative of the presence of C-A-S-H
and M-A-S-H phases in addition to main C-
S-H phases.

 The lowest particle size obtained for nano-SiO2 was 60 nm when the sol/gel method involved the heating for 1 hour,
which was then used as a substituent to Portland Cement for testing and the TEM micrograph shows that the 60 nm
particles are monodisperse.

 FT-IR can be a very useful tool for observing small features appearing when amount of nano-particles have increased.
 Nitrogen/water adsorption technique is an advantageous tool for understanding the porosity structure of cement, where

both adsorbates showed lowest porosity for 2%NP-containing mixtures.
 29Si MAS NMR spectroscopy indicated the presence of Q1 and Q0 species and minor shifts can be implication on the

presence of some charge balancing ions.
 Binding energies obtained by XPS enables us to make presumptions on phases present which can be further

corroborated by SEM/EDS which is a surface characterization technique.

Conclusion
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Introduction

The aim of this work is to investigate the structural modifications associated with the incorporation of nano-
SiO2, prepared by sol gel method, to Ordinary Portland Cement (OPC) and experimentally deduce the optimal
amount that should be employed.

Methodology

It is well known that the State of Kuwait has a very aggressive environment in term of both temperature and
medium. Because of that it is demanded to design a high-performance construction materials that can
withstand such conditions. It was found that adding synthesized nano-silica to the cement provides a
substantially enhancement to the pore structure of hardened cement. Such addition was found also to cause
a clear change to the cement phase composition. Increased pozzolanic activity is expected upon the addition
of such high surface area nano-SiO2. The obtained results also prove that nano-SiO2 are acting as good pore
fillers and superplasticizers.

Objective
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Highly Flourinated Copper Phthalocyanine For Potential Use in Dye-Sensitized Solar Cells (DSCs) 

Due to the increasing demands of  the renewable energy 
sources instead of fossil fuels, many researches have 
been devoted to dye-sensitized solar cells (DSCs) as an 
eco-friendly and low-cost materials. 
Phthalocyanines (Pcs) have recently received a great 
attention due to their fascinating optical properties which 
are currently being exploited in several technological 
applications [1-3]. Pcs considered as a highly stable 
organic semiconductors which makes them suitable for 
solar cells. Most of the Cu-Pc exhibit thermal stability and 
excellent chemical and physical stability, along with the 
outstanding photo-physical and electrochemical 
properties [4,5]. 
Accordingly, highly fluorinated Pc complex in non-
aggregated form was prepared for seeking unique 
physicochemical properties to be exploited in solar cell.  

A novel peripherally substituted Pc with sterically 
hindered phenoxyl substituents, containing 48 Fluorine 
atoms, was successfully synthesized. Of note, the 
fluorinated phenoxyl substituents has been peripherally 
introduced into the Pc rings in order to maximize their 
physicochemical properties by heavy atom effect to 
increase the triplet quantum yield and photo-oxidative 
stability which makes the prepared complex  exhibiting 
promising photosensitizer for DSCs. 

The target complex 4 was synthesized as outlined in 
scheme 1. 4,5-Dibromobenzene-1,2-diol 1 is subjected to 
nucleophilic substitution reaction with 2-fluoro-1,3-
bis(trifluoromethyl)benzene 2 in dry DMF, catalyzed by 
anhydrous K2CO3 at 120°C, to yield a novel dibromo 
derivative 3. The precursor 3 was converted into Cu-Pc 4 
by refluxing in DMF with an excess amount of copper 
cyanide. 

UV-Vis spectrum was used to assess the aggregation behavior in 
solution based on the position and the shape of the corresponding 
Q-band. Fig. 1 revealed a single unperturbed sharp beak of Q-
band at 667. The shape of the spectra remained constant and their 
molar extinction coefficients obeyed the Beer-Lambert law in wide 
range of concentration from 1µ to 10 µM. 

Fig. 3  Molecular structures derived from single crystal X-ray diffraction data 
of Cu-Pc ,Color code: red - oxygen; blue - nitrogen; dark gray –carbon; green 
– fluorine. 

Single crystal X-ray diffraction analysis: 
Single crystal X-ray analysis of complex 4 was obtained 
as shown in (Fig. 3). The presence of 48 fluorine atoms 
were bulky enough to enforce the phenoxyl groups to be 
orthogonally oriented relative to the Pc core and therefore 
inhibit totally the aggregation behavior. 

1.  C.C. Leznoff, A. B. P. Lever, 1989-1996, New York: VCH, vols.1-4. 
2. N. B. McKeown,1998, Cambridge University Press,  Cambridge.  
3.  P. Gregory, 2000, J Porphyrins Phthalocyanines, 4, 432−7. 
4. M. Raissi, L. Vignau, B. Ratier, Org. Electron. 15 (2014) 913.  
5. Makhseed, S., et al. RSC advances, 2015. 49(95): p. 11149-11151. 
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Chemistry department, Kuwait University, Kuwait 

Email: saad.makhseed@ku.edu.kw 

Characterization: 
The structural identity of complex  4 was confirmed by different 
characterization techniques such as MALDI, elemental analysis, 
NMR, UV-visible spectroscopy and single X-ray diffraction 
analysis. 
The 19F NMR spectra of complex 4 shows one single peak at -
59.87 ppm due to the 48 fluorine atoms confirming the highly 
symmetrical structure of  4  as shown in (Fig.1) 

We have successfully synthesized copper phthalocyanine 
bearing peripheral bulky phenoxy groups containing fluorine 
atoms. The spectroscopic characterization results (UV–vis) and 
X-ray analysis have shown that the aggregation behavior can be 
greatly inhibited by placing bulky substituents at the prepheral 
positions of Pc core. The ground state geometry, HOMO/LUMO 
energies and the electronic properties were theoretically 
calculated for complex 4 and corresponded well with the 
experimental CV and SWV approaches. The solar conversion 
efficiency of the flourinated  Cu-Pc is currently under 
investigation in our laboratory. 
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Fig. 2  UV-Vis spectra of complex 4 in THF at different concentrations ranging 
from 1 to 8 μM, inset: plot of absorbance versus concentration. 

Fig. 1 The 19F NMR spectrum of Cu-Pc 

Scheme 1 Synthetic route of peripherally substituted copper phthalocyanine.  

Abstract 
Single X-ray diffraction and different spectroscopic analysis determined the highly non-aggregated form of copper phthalocyanine Cu-Pc(II) 4 
substituted with eight peripheral 2,6-bis(trifluoromethyl)phenoxy substituents. The  electronic and redox properties of fluorinated complex 4 were 
investigated to confirm that the HOMO and LUMO energy levels were properly positioned for an effective charge transfer and consequently can 
be exploited in DSCs devices. 

 

The financial support of the Kuwait University – grant No. (SC 11/14), and the 
technical support of GSF (Chemistry Department, GS03/08, GS01/05, GS01/01,   
GS02/13, GS01/10, GS02/10 and GS01/03). 

Acknowledgement 

Molecular orbital analysis and 
cyclic voltammetric data 

 Voltammetric analysis of fluorinated complex 4, was carried 
out in DMF in the presence of TBAPF6 as supporting 
electrolyte on a glassy carbon working electrode with (CV) and 
(SWV) techniques. Voltammogram of complex 4 was analyzed 
to derive fundamental electrochemical parameters including 
the half-wave peak potentials (E1/2), peak to peak potential 
separations (ΔEp), the difference between the first oxidation 
and reduction processes (ΔE1/2). The results of voltammetric 
analyses are given in Table 1. 

  Redox process E1/2 HOMO 
(ev) 

LUMO 
(ev) 

ΔE1/

2 

Cu-Pc 

O1 → [CuIIPc2-]/[CuIIPc1-]1+ 0.97 

-4.91 -3.29 1.62 
R1 → [CuIIPc2-]/[CuIIPc3-]1- -

0.65 
R2 → [CuIIPc3-]1-/[CuIIPc4-]2- -

1.12 

Table 1. Voltammetric data of fluorinated copper phthalocyanine versus SCE 

E1/2 = ((Epa + Epc)/2) were given versus SCE at 0.05 V s-1 scan rate,  ΔE1/2 = 
E1/2 (first oxidation) - E1/2 (first reduction). 

Based on the spectral studies, the HOMO-LUMO gap of the Cu-Pc 
is in excellent agreement with the CV results as shown in Fig. 4. 
The CV and SWV responses of Cu-Pc gives a ligand based two 
reversible reduction reactions, R1 at -0.65 V, R2 at -1.12 V and one 
quasireversible oxidation reaction O1 at 0.97 V within the potential 
window of DMF/TBAPF6 electrolyte system. The smaller HOMO-
LUMO energy gap obtained for complex 4 represent an important 
indication for the potentiality of complex 4 being used in the dye 
sensitized solar cell due to the significant stabilization of the 
produced anions by the electron-withdrawing fluorinated 
substituents. In addition, the  HOMO level is mainly localized at Pc 
core and the higher orbitals levels were localized over the phenoxyl 
groups and the substituted fluorine. 

and temperature 25 °C. 
 

Fig. 5 Cyclic voltammogram of anodic (A) and cathodic (B) parts inset the 
corresponding SWV of fluorinated Cu-Pc in DMF containing 0.1M tetrabutylammonium 
hexafluorophosphate, at scan rate 50 mV s−1 and temperature 25 °C. 

Fig. 4 The optimized structure of Cu-Pc calculated at B3LYP/LAN2DZ, showing that the 
fluorine atoms enforced the phenoxyl groups in highly symmetrized structure D4h to be 
perpendicularly oriented to the Pc core, which is in excellent agreement with the x-ray 
diffraction analysis. 

Quantum calculations: 
DFT studies have been used to calculate the energy 
minimized structure, electronic distribution, molecular 
orbitals and electronic absorption spectra for the highly 
fluorinated  Cu-Pc complex 4. The B3LYP functional was 
chosen with effective core potential LANL2DZ basis sets for 
copper atom and the standard 6-31G(d,p) basis sets for 
non-metal elements. All DFT calculations were performed by 
Gaussian 09 program package. 
Based on the optical properties investigation for complex 4, 
the HOMO-LUMO gap can efficiently transfer electrons to 
large band gap semiconductor. The achieved results are in 
excellent agreement with the obtained electrochemical data, 
(Fig. 4). 
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EVALUATION OF TRACE ELEMENTS ANALYSIS IN STANDARD 
(Light Sandy Soil) USING ICP-OES TECHNIQUE

Jaya Jacob* and  Michael J. Duane  
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ABSTRACT:
The aim of this poster is to present the validation of Inductively-Coupled Plasma Optical Emission-Spectrometry (ICP-OES) method used for 
metals determination of International standard BCR-142R (Light Sandy soil) a certified reference material. Microwave digestion was carried 
out in HNO3-HCl-HF-H2O2 matrix and the ICP values were recorded. This was compared to the standard reference values and approximately 
95% accuracy was obtained.

INTRODUCTION:
ICP-AES also referred to as inductively coupled plasma optical emission 
spectrometry (ICP-OES) is a powerful tool for the determination of metals in a 
variety of different sample matrices (water, soil, rock, etc). It is a type of emission 
spectroscopy that uses the plasma to produce excited atoms and ions that emit 
electromagnetic radiation at wavelengths characteristic of a particular element.
With this technique, liquid samples are injected into a radiofrequency (RF)-
induced argon plasma using one of a variety of nebulizers or sample introduction 
techniques. The sample mist reaching the plasma is quickly dried, vaporized and energized through collisional excitation at high temperature. 
The intensity of this emission is indicative of the concentration of the element within the sample.

MATERIALS AND METHODS:
For the study of ICP-OES, 0.3-0.5g of International standard BCR-142R, Light Sandy soil was weighed. For accuracy of results, Ultrapure 

water obtained by a Milli Q system was used throughout the analysis. The sample was transferred to a Teflon vessel which was previously 
cleaned in a water bath of 10% (v/v) nitric solution for 48 h to avoid cross contamination. The extract was attacked with HNO3-HCl-HF-H2O2 

matrix in a fume hood. Microwave digestion was then carried out in Mars Xpress digester with a preparation time of 20-30 minutes at 200°C. 
The vessels were cooled and the mixture was filtered. The filtrate was then made up to 50 ml. To calibrate the instrument, a multi-elemental 
standard solution of 1000 mg/L containing all analyzed elements (As-Ba-Co-Cr-Cu-Hg-Mn-Ni-Pb-Sc-Zn) was used. Determinations were 
carried out using the ICP, Horriba Jobin Yvon Ultima-2 equipped with an Ultrasonic Nebulizer and Auto sampler. 

RESULTS AND  DISCUSSION:
Method validation is an important requirement in the practice of chemical analysis and it is the process of defining an analytical requirement, 

and confirming that the method under consideration has performance capabilities consistent with the requirement of the application. The 
estimation of the uncertainty associated with the analytical methods is also necessary in order to establish the comparability of results.
The Correlation Coefficients from the obtained and expected values for the procedure are indicated in Table 1. The accuracy of the proposed 
method was evaluated by analyzing BCR-142R. The results obtained for this digestion method shows good agreement for all elements of the 
certified values, according to the test for a 95% confidence level, and the method is thus considered accurate. The results obtained reveal that
the proposed digestion methods and measurement technique (ICP-OES) can be successfully applied to different kinds of analysis in biological, 
geological and environmental samples. Cost of analysis/sample is KD 20 for solid samples and KD 15 for liquid samples.

ACKNOWLEGEMENT:
We would like to thank Department of Earth and Environmental Sciences for the valuable support provided.

Table1: Correlation coefficient & comparison of obtained and expected values Figure1: Comparison graph with obtained and expected values
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Element Correlation 
coefficient 

Obtained 
value(ppm)

Expected 
value (ppm)

As 0.9996 17.50 18
Ba 0.9991 439.50 450
Co 0.9992 6.20 7.9
Cr 0.9991 72.70 74.9
Cu 0.999 25.50 27.5
Hg 0.9994 0.10 0.104
Mn 0.9993 567.90 569
Ni 0.9993 26.50 29.2
Pb 0.9992 35.60 37.8
Sc 0.9998 7.20 8
Zn 0.9997 91.77 92.4

Potential phytoremediation of a hypersaline area via 
rhizospheric and phyllospheric microorganisms of a 

local halophilic, wild plant
Dina M. Al-Mailem, Mohamed Eliyas

Kuwait University, Faculty of Science, Department of Biological Sciences, P.O.Box 5969, Safat 13060, Kuwait

Introduction
There are hypersaline areas in Kuwait with NaCl concentration up to >4 M (Fig. 1 ). Those

areas support one halophilic plant, Halocnemum strobilaceum (Chenopodiacea), a richly

branching under-shrub (Fig. 2). We analyzed the halophilic, hydrocarbonoclastic microflora

associated with roots and shoots of this plant and investigated their potential as

phytoremediaiton tools for soil and air hydrocarbon pollutants (1, 2)

 
 
 
 
 
 
 
 
 
 

Objectives
To study halophyte plant samples collected from the northern and southern sabkha of Kuwait.

To investigate the hydrocarbonoclastic potential of predominant constituent bacteria and

archaea associated with the hypersaline plants.
 

Methods
The conventional dilution plate method was used to count and isolate halphilic root- and shoot-

associated microorganisms using a mineral medium with oil vapor as a sole source of carbon

and energy. The microorganisms were characterized by comparing their 16S rRNA gene

sequences with those in the GenBank database. The crude oil consumption was measured in

terms of total peak area reduction of GLC-profiles of residual oil recovered from cultures as

compared with the total peak areas of the abiotic controls.

Results and Discussion
The histograms in Fig.3 show that the rhizospheres and phyllospheres of the studied

plant(Halocnemum strobilaceum) harbored up to 8.1x104 g-1 and 3x102 g-1, respectively of

halophilic microorganisms cultivated at up to 4 M NaCl. Considerable numbers of such

microorganisms also grew on a nitrogen free medium, meaning that they could be

diazotrophic, i.e. self-independent in their nitrogen nutrition. The 16S rDNA sequencing of the

isolates revealed that they consisted of a mixture of extremely halophilic bacteria and

haloarchaea.

  
 
 
 
 
 
 
 
 
 
Fig. 3. Total numbers of cultivable oil-utilizing microorganisms in the rhizosphere and
phyllosphere of the halophyte Halocnemum strobilaceum.
Thick shaded columns, NaNO3 containing medium; light shaded columns, NaNO3 free 
medium. 
The results in Table 1 indicate that the predominant microorganisms in the rhizosphere were 

haloarchaea belonging to the genera Halobacterium and Halococcus. Halophilic bacteria were 

also present. 

The results also show that the phyllospheric microflora comprised the dimorphic yeast

Candida utilis in addition to two bacterial species.

Table 1. Halophilic, hydrocarbonoclastic microorganisms associated with 
Halocnemum strobilaceum .

 

 
  
  

The histograms in Fig. 4 show that the total rhizospheric and phyllospheric microflora on

1 g root and shoot samples (used as inocula) consumed hydrocarbons at various salinities,

up to 4 M NaCl. Oil consumption also occurred in nitrogen free media.

Fig. 4. Crude oil-attenuation by total rhizospheric and total phyllospheric
microflora at different levels of medium salinity.
Black columns, NaNO3 containing medium , incubated in 1 week; thick shaded columns,
NaNO3 containing medium incubated in 2 weeks; light shaded columns, NaNO3 free
medium incubated in 1 week; white columns, NaNO3 free medium incubated in 2 weeks.

The GLC profiles in Fig .5 demonstrate that the microflora associated with 2 g shoot

samples consumed volatile hydrocarbons in closed microcosms. This is a clear cut

evidence for the role of shoot associated microorganisms in volatile hydrocarbon removal.

 
 
 
 
 
 
 

Fig. 5. Typical GLC profiles of crude oil vapor in closed atmosphere around 2 g fresh
aerial plant organs.
Profiles from left to right: samples taken at time zero and after 3, 6 and 9 days. 
 

Conclusion
Halophilic microorganisms associated with roots and shoots of the studied halophilic plant

are effective tools in hydrocarbon bioremediation for hypersaline environments.
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Fig. 2. A whole Halocnemum strobilaceum
plant.
 

Fig. 1. Map of Kuwait showing the location 
of Al-Sabkhahs (northern and southern).
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NaCl concentration [M] of the nutrient medium

NaCl concentration [M] of the nutrient medium

% of the totalSubdivisionOrganisms
Rhizospheric microroganisms

27±1.2Halobacteria  Halopbacterium sp.
23±1.1Firmicutes  Brevibacillus borstenlensis
19±0.9Proteobacteria  Pseudoalteromonas ruthenica
11±0.5Proteobacteria  Halomonas sinaensis
8±0.4Halobacteria  Halococcus sp.
6±0.3Proteobacteria  Pseudomonas stutzeri
4±0.2Actinobacteria  Mycobacterium bolletii
2±0.1Firmicutes  Paenibacillus polymyxa

Phyllosphere microroganisms
35±1.7Eucaryote  Candida utilis
34±1.2Proteobacteria  Ochrobactrum sp.
31±1.4Proteobacteria  Desulfovibrio sp.

Abstract
The rhizosphere and phyllosphere of the halophyte Halocnemum strobilaceum naturally inhabiting hypersaline coastal areas of the Arabian Gulf harbor up to 8.1 x 10 4g-1 and 3 x 102g-1, respectively, of extremely halophilic oil-

utilizing microorganisms. The total rhizospheric and phyllospheric microbial communities could attenuate crude oil in a  nitrogen-containing medium, but also equally well in a nitrogen-free medium.
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Introduction:
The three most important parameters that are critical to Reservoir Quality and
Total Resource in an oil field are the nature, amount and spatial continuity of
porosity and permeability in the reservoir. Unfortunately, data on these are
available only at the few drill-hole locations. So, estimation of the values of
these parameters away from the control points for the entire field is inherently
difficult task, with high degree of uncertainty in the estimated values. Traditional
deterministic methods are too rigid to deal with this complex uncertainty.
Recently developed advanced Geostatistical Methods enable mapping of the
spatial variance structures of the reservoir characteristics. This will yield more
robust estimates of the Total Resource in the oil field (Cao et al. 2014; Habibnia
and Momeni 2012; Kamali et al 2013; Liu et al 2015; Malallah 2006; Nazarpour et
al 2014; Sacchi et al 2016; Soleimani et al 2015). However, except for a couple of
studies, these methods have not been applied on Kuwait reservoirs. In this
study, some of these methods are applied, using data from drill holes in
Minagish Oil Field in SW part of Kuwait (Figs. 1,2)

Objectives:
1) Identify the spatial variance structures of the most Critical Reservoir

Parameters - porosity, permeability, etc. from their values at drill-holes.
2) Using these structures, estimate these values at all other locations.

Results:
The Gaussian Model (Figs. 4,5,6,7) fits best (r2 = 0.712) to the Experimental
Variogram of porosity spatial distribution in Minagish Oolite. Using this model of
spatial variance structure, Kriging estimates of all the values in between the drill
holes are estimated for the entire Minagish Oil Field; the 3D (Fig. 8) and 2D (Fig.
9) results clearly map the structural geological (domal and fault) control and
localization of porosity highs in the Minagish Oolite reservoir. The 2D Kriging
map (Fig.10) indicates much broader distribution of horizontal permeability. For
comparison, porosity estimation by using Conditional Simulation Method is also
shown in Figure 11, which only "catches" the broad regional variation, and local
highs are missing.

Methods:
Variogram Analysis : Semivariance is an autocorrelation statistic defined as: 

γ(h)=[1/2N(h)]Σ[zi–zi+h]2 where, 
γ(h)=semivariance for interval distance h,  
zi =measured sample value at point i,
zi+h =measured sample value at point i+h, 
N(h)= total number of sample-pairs for the lag h. 

The variogram is a graph of semivariance for separation distance, where 
autocorrelation is present. This typically yields a curve with Nugget, Sill and 
Range(Fig.3) . There are four types of isotropic variogram models– Linear, 
Spherical, Exponential and Gaussian. In this study, Gaussian and Spherical 
Models fitted better.
Kriging Analysis : Kriging is a Geostatistical interpolation method to estimate 
the values away from the sampled locations, based on the variance structure 
defined by the Experimental Variogram. 
Sensitivity & Validation Analyses : Variograms can be sensitive to outlier values 
in a data set. These outliers can be identified with plotting Variance Cloud for 
each lag class, and by plotting h-Scattergram for each lag-class.

Conclusion :
Spatial mapping of the most critical reservoir parameters, such as porosity and
permeability, must be based on geostatistical methods, which only can provide
reliable estimates of the hydrocarbon resources in any oil field.

Further Studies:
The Oolite Reservoir of Minagish displays sub-zones within it (Fig. 12), and as
such, more detailed estimations are progressing at this finer scale.

Abstract
Recently developed Robust Geostatistical Methods are applied to identify and map the Variance Structures of the critical reservoir parameters - porosity, permeability and thickness in the Minagish Oil Field
Reservoir . The results demonstrate that (1) The spatial variance structures are effectively defined by the Guassian Variogram Model for porosity and Spherical Variance Model for horizontal permeability,
and (2) Kriging Interpolation and Estimation of these two reservoir parameter values between the drill holes, clearly map the 3D structural geometry of the reservoir parameters. In particular, the Kriging
Surface of the Oolite Reservoir clearly defines and maps the north-trending folded structure and north-northeast striking faults. These will aid in future field developmental and production plans that are
underway.
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Abstract
A basic trigonometric power sum is a finite sum involving positive powers of a
cosine or sine whose arguments are rational multiples of �.
We provide a new formulas for the basic trigonometric sums

� cos2�
���
�

 
�−1

�=1

  and  � sin2�
���
�

 
�−1

�=1

where �,�, � are positive integers, with �, � co-primes, into non-trigonometric form 
combinatorial form.
Several interesting consequences and an application are presented.
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Main result
Let �,�, � be positive integers, with �, � co-primes. Then
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Consequences
Let �,� be positive integers. Then
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Counting closed walks
Our main formulas can be used in calculating closed walks 
on a path and also in a cycle.
We recall that the adjacency matrix � of a graph � is the 
binary matrix with rows and columns indexed by the vertices 
of �, such that the (�, �)-entry is equal to 1 if � and � are 
adjacent, and zero otherwise. Since loops are not allowed in 
the graphs under consideration, the diagonal entries of �
are all zero.
A walk of length � on � represents a sequence along � + 1
adjacent vertices (not necessarily different) and hence, 
possesses � edges. A walk is said to be closed if the first 
and terminal vertices or endpoints are the same. A circuit is 
known as a closed walk when it has no repeating edges, 
while a closed walk with repeating vertices is referred to as 
a cycle. 
Evaluating the number of closed walks on a graph has been 
an active topic of research that spans across combinatorics, 
graph theory, and linear algebra.

Theorem The number of closed walks � 2� of length 2�
on a path ��−1 is given by

� 2� =
2�

2�− 1
� − 1

+ �
2�

� − ��

�/�

�=1

 − 22�,� ≥ �

2�
2�− 1
� − 1

− 22�,                               � < �

The proof is based on the knowledge of the powers of the 
eigenvalues of the adjacency matrix of  path. 

We get in particular the sequence A198632 of The Online 
Encyclopedia of Integer Sequences which is the triangle 
version of the array of the number of closed paths of even 
length on a path.



84

R esearch   Sector
Scientif ic  Poster  Day

March 28, 2016 Science  

Darko Dimitrov: dimitrov@htw-berlin.de; Zhibin Du: zhibindu@126.com; Carlos M. da Fonseca: carlos@sci.kuniv.edu.kw
;

New structural properties of trees with minimal ABC index 
Darko Dimitrov

Hochschule für Technik und Wirtschaft Berlin, Berlin, Germany
Zhibin Du

School of Mathematics and Statistics, Zhaoqing University, Zhaoqing, China
Carlos M. da Fonseca

Department of Mathematics, Kuwait University, Kuwait

References
• D. Dimitrov, Z. Du, C.M. da Fonseca, On structural properties of trees with minimal atom-bond connectivity index III, Appl.

Math. Comput. (2016) DOI 10.1016/j.amc.2016.02.019
• Z. Du, C.M. da Fonseca, On a family of trees with minimal atom-bond connectivity, Discrete Appl. Math. 202 (2016), 37-49
• E. Estrada, Atom-bond connectivity and the energetic of branched alkanes, Chem. Phys. Lett. 463 (2008), 422--425.
• E. Estrada, L. Torres, L. Rodríguez, I. Gutman, An atom-bond connectivity index: Modelling the enthalpy of formation of

alkanes, Indian J. Chem. 37A (1998), 849--855.
• I. Gutman, B.Furtula, M. Ivanović, Notes on tress with minimal atom-bond connectivity index, MATCH Commun. Math.

Comput. Chem. 67 (2012), 467-482
• B. Furtula, A. Graovac, D. Vukičević, Atom-bond connectivity index of trees, Discrete Appl. Math. 157 (2009), 2828-2835.

Introduction
Let � = (�,�) be a simple undirected graph of order � and
size �. The atom-bond connectivity index or ABC index of 
� is defined as

ABC � = �
�(�)  + �(�) − 2

�(�)�(�) 
��∈�

where � �  denotes the degree of the vertex �.
The ABC index is a molecular-graph based structure
descriptor, introduced in 1998 by Estrada, Torres, Rodríguez
and Gutman. It can be a valuable predictive tool in the study
of the heat of formation in alkanes and the strain energy of
cycloalkanes.
In 2008, a second paper by Estrada elaborates a novel
quantum-theory-like justification for this topological index.
Since then the interest of ABC-index has grown rapidly and
has attracted a lot of interest both in mathematical and
chemical research communities.
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Results
The branches

Problem and aim
It was proven, in 2009, that a star is the tree with maximal 
ABC index. Although recently there was a significant progress 
in the characterization of the trees with minimal ABC index, 
known as minimal-ABC trees, the full characterization is not 
yet completed.
The aim of this project is to make a step forward towards the 
full characterization of minimal-ABC trees.

.

play a fundamental role in our research.

Its is know that minimal-ABC trees do not contain
1. internal paths of any length greater than 1 and
2. pendent paths of length greater than 4
and contain at most one pendent path of length 3.

We proved that a minimal-ABC tree of order � > 18 with a
pendent path of length 3 does not contain:
1. more than one �2-branch;
2. a �1-branch or a �1∗-branch;
and
3. contains a �2-branch if and only if it is of order 161 or 168.

Moreover, in this case, a minimal-ABC tree is comprised of a
single central vertex, �3 -branches and one �2 -branch,
including a pendent path of length 3 that may belong to a �2∗-
branch or a �3∗-branch.
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       Dobrynin and Mel’nikov [1] asked 
to find an infinite family of solutions of 
graph equation  

W(L2(T)=W(T)  
that contains a solution with arbitrarily 
many pendant paths of arbitrarily 
large length. Knor and Škrekovski [2]  
and Knor, Škrekovski and Tepeh [3] 
further conjectured that its solutions 
contain only a bounded number of 
vertices of degree at least three, and 
no vertex of degree larger than six. 
       We searched for solutions in the 
class of quipus (right) for which the 
above equation reduces to nonlinear 
Diophantine equation in terms of the 
number and lengths of quipu’s cords: 

mamad@sci.kuniv.edu.kw, akanso@sci.kuniv.edu.kw, dragan@sci.kuniv.edu.kw  

Abstract.  We resolved a few open problems on the graph equation W(L2(T))=W(T),  
where T is a tree, W is the sum of all distances in a graph and L is the line graph. 

Number of solutions among 3-quipus Number of solutions among 4-quipus 

Solution with a vertex of degree 7 

3-quipu        Mining the large set of solutions 
among quipus (see tables below), we 
discovered in [4] an infinite family of 
solutions which for each t>4 contains 
a quipu with 12t2-201 vertices of 
degree three whose each cord has 
length either 8t2-136 or 8t2-135. 
       We further discovered an infinite 
family of solutions with arbitrarily 
many vertices of degree four in [5], 
together with examples of solutions 
with degrees 7, 8 and 9. 
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Introduction 
Radioactivity in the environment is caused mainly by natural sources.  Common 
natural radionuclides include the potassium isotope 40K, uranium 238U and its 
decay series, and thorium 232Th and its decay series.  In addition to being long-
lived (in the order of 1010 years), these natural occurring radioactive materials 
(NORM) are typically present in air, soil, and water in different amounts and 
varying levels of activity.  Therefore, the presence of NORM in environmental 
samples is inevitable.  
NORM find its way to humans through a number of pathways, one of which is 
food ingestion.  In other words, radioactivity exposure to the general public is 
directly related to the amount and type of the consumed food. This firm 
relationship raised interest sand concern s towards the radiological safety of  
food consumption. 
Flour is  an  important  type of food that constitutes a large part of the food 
pyramid. Although most flour is made of wheat, some types are made of rice 
and grams (chickpeas).  By providing more options, this variation is intended to 
serve people with digestive intolerances. Being globally popular, flour is 
consumed in many cultures to make basic food items, like bread, as well as 
complementary dishes, like pastries and desserts.  In Kuwait  flour is 
subsidized, thus making it more  affordable by the general public, and hence 
more popular.  considered  a popular food item Among the most  consumed 
food item is flour.

Objective
• To measure long lived gamma emitting radionuclides in flour consumed in
Kuwait.

Results 
Table 1 shows the activity concentrations (Bq kg-1 )  for the targeted 
radionuclides.  The table  reveals that 226Ra and  40K were detected  in all 
samples, while 228Ra was present above the detection limit in 14 samples.  
Figures 1, 2 , and 3 present the lifetime cancer risk (LRC) for all the tested 
samples, where the calculated values are significantly lower than the acceptable 
risk value.    

Methods  
Flour samples were collected from the Kuwaiti local market.   The collection 
took place between September and December of 2015.  To ensure a 
comprehensive and a wide-spread representation, 18 different samples that 
were manufactured by 6 different countries were selected .  All samples 
underwent gamma spectrometry where the targeted radionuclides were 226Ra, 
228Ra, 40K.  The radiation measurement was performed in accordance to the  
procedures provided by the  International Atomic Energy Agency (IAEA) [1].
Moreover, the lifetime cancer risk (LRC) was calculated for all samples based 
on the methodology provided by the United States Environmental Protection 
Agency [2].

Conclusion 
The present study is the first  at the national level to investigate radiological 
safety of flour.  In light of the findings, consumption of flour is radiologically safe 
for the presence of the targeted radionuclides.  

References
• 1. IAEA. Measurements of radionuclides in food and the environment. Vienna: IAEA; (1989).

• 2 . USEPA. Cancer risk coefficients for environmental exposure to radionuclides. Federal Guidance
       Report No. 13; EPA 402-R-99-001 (1999). 

Abstract
A study of long-lived gamma emitters in flour was performed.  The flour samples, which were collected from the local market, were manufactured in 6 different
countries. The targeted radionuclides were 226Ra, 228Ra, and 40K.  Gamma spectrometry revealed the presence of  226Ra and  40K in all samples, while 228Ra was
present above the detection limit in 14 samples. The calculated lifetime cancer risk factor was found to be significantly lower than the acceptable risk level, thus
verifying the radiological safety of the studied samples for the targeted radionuclides.
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Methods
The tea and herbal tea samples were collected from the local
market. In order to have a wide variety and geographical
representation , many brands of tea from different countries
were selected for this study. (Table 1).
The Tea samples were infused in 200 ml (1 cup) boiling water
and evaporated and dried on to a sample holder and counted
for 65000 secs using a pre calibrated low background Alpha
Beta counter. ( Figure 1)

The net count rate in alpha and Beta channel were converted
into the activity concentration (Bq/2gm)of gross alpha and
gross beta using the formula:

Where Activity = (Net sample count rate) (α / β)
                                   (Efficiency) (α / β)
Msam= Mass of each sample (2 gms).          
The annual alpha and beta effective  dose due to intake of 
Tea was determined by averaging the individual annual 
committed doses contributed by the major alpha and beta  
emitters in the Uranium -238 and Thorium-232 Series of 
naturally occurring radionuclides.

                             R (α/β)

E avg(α/β) =(1/N)  ∑     A(α/β) x DCF i(α/β)     x (730)
                              i                                                         

Where  E avg(α/β) is the average gross annual alpha or beta 
committed effective dose in tea, A(α/β) is the gross alpha or 
beta activity concentration present in tea sample and DCF i(α/β)
is the dose conversion factor for ingestion of individual natural 
radionuclides of Uranium -238 and Thorium-232 series for an 
adult taken from UNSCEAR (2008) report. N is the number of 
individual radionuclides of Uranium -238 and Th-232 series. It 
was also assumed that on an average 2 cups of tea is 
consumed per day and a total of 730 cups of tea consumed 
per year.

Introduction 
Natural Radionuclides are found in almost all constituents of
our environment . The natural radionuclides and their decay
products of Uranium-238 , and Thorium-232 series along with
Potassium-40 are the major contributing sources of natural
radioactivity in the environment. Human beings are exposed to
Natural radioactivity due to both external ( Terrestrial and
cosmic radiations ) and internal exposure in the form of
Inhalation (Air) and ingestion ( Food and water ).The world
average for total contribution from all sources of natural
background radiation is 2.4 mSv/yr (UNSCEAR).

Tea ( Both black and green) and herbal tea is a popular
beverage consumed all over the world both as a stimulant and
for their medicinal properties respectively. On the basis of an
average 2 Cups per day, the annual consumption add up to
730 Cups. The natural radioactivity of the Uranium and thorium
series radionuclides found in the tea leaves are the major
contributor to the dose due to this ingestion of tea.

Objectives 

Investigation of Gross Alpha, Beta activity and average annual
Committed effective dose due to consumption of Tea and
herbal tea in Kuwait. This was the first study that is being
conducted in Kuwait to establish a baseline data .This study
emphasizes on evaluating average annual committed effective
dose levels for adult population and thereby to verify the
radiological dose contribution and safety in consuming such
Tea beverage.

Abstract: The gross Alpha and Beta radioactivity concentration of some popular  tea and herbal tea preparations that are consumed
in Kuwait are investigated. It is found that for all the samples  the average annual Alpha and Beta committed effective dose fall within the
recommended limit of average annual committed effective dose due to natural radiations which ranges between 0.2 – 0.8 mSv/yr for ingestion
(UNSCEAR  2008).

Results
The results are shown in table 1.
It can be seen that the average annual committed
effective dose from alpha radiation ranged from
0.0002mSv/y - 0.0032mSv/y and for beta radiation it
varied from 0.21mSv/y-0.75 mSv/y with highest being
for Hibiscus herbal tea.  
Conclusion:
The Average Annual Committed Effective Dose for all
the tea samples was within the recommended range
0.2 mSv/y- 0.8 mSv/y. Hence, consuming these tea is
Radiologically safe.
References
1. IAEA. Measurements of radionuclides in food and the 

environment. Vienna: IAEA; 1989.
2. Sources and effects of ionising radiations. United 

Nations Scientific Committee on the Effects of Atomic 
Radiation, United Nations, New York  UNSCEAR   2008.
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Committed 
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dose 

Committed 
Effective 
dose 
 

   

Average for 
Alpha 
Radionulcide

Average for 
Beta 

Radionuclide 

  Brand name Country mSv/yr mSv/yr 

 Slno Herbal Tea of Origin   
H1 1 Basal leaf Kuwait 0.0004 0.52 
H2 2 Yerbamate tea USA 0.0027 0.31 
H3 3 Thyme Egypt 0.0012 0.21 

H4 4 Chemomile Egypt 0.0013 0.43 
H5 5 Anise flower Egypt 0.0008 0.40 

H6 6 Hibiscus flower Egypt 0.0023 0.75 
  Normal Tea    
T1 1 Black tea Srilanka 0.0002 0.34 
T2 2 Black tea Sri lanka 0.0003 0.29 
T3 
 3 Black Tea India 0.0012 0.29
T4 4 Green Tea Sri lanka 0.0008 0.23 
T5 5 Black Tea Bangladesh 0.0012 0.50 
T6 6 Black Tea India 0.0032 0.34 
T7 7 Black Tea India 0.0008 0.39 

Figure 1: Sample preparation and  Measurement

Table 1: Average annual committed effective dose for Tea 
samples. 
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Hot probe results
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 wide band gap,  a large 
exciton binding energy 

 high electron mobility,  
high thermal conductivity, 
anda large piezoelectric 
constant

unique characteristics applicable to many 
technologies: electronics, optoelectronics, 
spintronics, sensing, and renewable energy

ZnO PV Geometry: Need Nanowires to reduce Charge 
recombination that influences and reduces the solar 
conversion efficiency.

Using  a simple thermal 
evaporation method Zn & 
Sb2O3
high-quality, ZnO:Sb nano-
microwires  that are 
comparable to the ones 
produced by advanced high 
vaccum growth techniques. 

Experimental Method
Hot Probe technique  vs. Hall effect 
measurements for electrical measurements
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ZnO:Sb 
single wire

b)

Annealing in air 
enhancement in 
the conductivity

Annealing in N 
environment: n-
type to p-type 
transition!

(GA,Mn)A
S
p-type

ZnO:Sb
n-type

"Black Dye", 
an anionic Ru-
terpyridine

Hybrid of ZnO and ZnO:Sb wires

FTO

FTO
Electrolytes
Dye

TiO2 thin

Efficiency
(%)

Pure ZnO nanoparticles 1.35
25 wt. % ZnO nanoparticles
75 wt. % ZnO:Sb wires

2.38

50 wt. % ZnO nanoparticles
50 wt. % ZnO:Sb wires

2.64

75 wt. % ZnO nanoparticles
25 wt. % ZnO:Sb wires

2.12

 The hot probe technique is successfully used 
to estimate the conductivity and to identify 
conduction type in Sb-doped ZnO wires. 

 The overall results on single Sb-doped ZnO
wires show a stable n-type behavior.

 Annealing the ZnO:Sb wires in air 
enhancement in the conductivity and result in 
better single crystals 

 The high resistivity of the wires suggests the 
presence of mixed phases rather than a 
homogeneous single phase of Sb-doped ZnO

 The ZnO:Sb wires plays an important role as 
the direct path for charge transport and 
subsequently increase the dye sensitized 
solar cell efficiency
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Morphology

Zn1−xCoxO nanocrystalline particles were successfully
synthesized by the simple mechanical solid state reaction
method.

XRD analysis reveal that all samples have hexagonal wurtzite
structure and no secondary phases were detected.

XPS results showed that Co atoms have been successfully
incorporated in tetrahedral sites of the wurtzite host matrix and
no secondary phases or Co rich clusters were detected.

All Co-doped ZnO nanoparticles showed ferromagnetic
behavior at room temperature with small coercive fields.

A clear red shift was observed in the band gap of the Co-doped
ZnO nanoparticles as a consequence of the successful
incorporation of Co2+ ions into ZnO lattice.

Magnetic semiconductors are materials that exhibit both
ferromagnetism and semiconducting properties. Traditional
electronics are based on control of charge carriers but
magnetic semiconductors would also allow control of
quantum spin state and therefore it can provide a new type
of conduction (spintronics) .
ZnO is an extensively studied semiconductor due to its
versatile properties applicable to many technologies
including electronics, optoelectronics and spintronics.
The theoretical prediction and the experimental observation
of room temperature ferromagnetism in transition metal
doped ZnO has opened up the possibility to use this diluted
magnetic semiconductor (DMS) in magneto-optics and
magneto-electronics (spintronics) technologies.

Zn1-xCoxO nanoparticles with x = 0.0, 0.025, 0.05, 0.075,
0.1, and 0.2 were prepared by solid state reaction method.
Mechanical alloying was performed in a planetary ball-mill
(Fritsch Pulverisette 7) using a ball to powder ratio of 8:1.
Milling was carried out for 12 hours with an angular
frequency of 250 rpm. After mechanical milling, the mixture
was pressed at 10 kN into disks, 2 cm in diameter. These
disks were annealed in air atmosphere at 850°C for 4 hours.
The XRD analysis was carried out using X-ray diffractometer
with CuKα radiation.
The particle size and morphology was determined from SEM
imaging.
The XPS spectra were recorded on a Thermo ESCALAB
250 Xi spectrometer using Al Kα radiation (1486.6eV).
The magnetization measurements were performed using a
Quantum Design 9T- PPMS EverCool-II magnetometry.
The absorption measurements were carried out using
Agilent Cary 5000 UV-Vis-NIR Spectrophotometer and the
the diffuse reflectivity measurements were carried out using
the Shimadzu Solid Spec-3700 UV- Vis-NIR
Spectrophotometer.

XRD patterns exactly match the standard pattern for 
hexagonal wurtzite structure.

(single Phase Zn1-xCoxO)

SEM images for representative samples of Zn1-xCoxO with (a) x = 0.0,
(b) x = 0.025, (c) x = 0.075, and (d) x = 0.1.

The average grain size for the pure ZnO is about 300 nm, the 
grain size  decreases with increasing the Co doping. 

XPS Results 

(a) Zn 2p, (b) Co 2p and (C) O 1s core level spectra after deconvolution 
into Gaussian peaks for ZnxCo1-xO nanoparticles, with x = 0.1.
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Co atoms are incorporated in tetrahedral sites of the wurtzite host 
matrix and no secondary phases were detected

(a) Magnetization Hysteresis
curves of (a) all Zn1-xCoxO
samples at 300 K and
(b) Zn1-xCoxO sample with x =

0.05 measured at 300 K and
150 K.

Pure ZnO shows standard
diamagnetic behavior.

A ferromagnetic behavior
with clear hysteresis loops
was observed in all Co-
doped ZnO samples

(a) The diffuse reflectance spectra and (b) the Tauc Plots of    
Zn1-xCoxO nanoparticles with different Co doping. The inset 
shows the energy gap as a function of Co concentration. 

The spectra involve
three sub-band gap
absorption peaks
located at 568, 615
and 659 nm, this
indicates that Co
ions are in high-spin
states and they
occupy the Zn2+ sites
of ZnO.

With increasing Co-
doping, a decrease 
in the energy gap is 
observed.
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Introduction
Zinc oxide has a direct band gap of 3.37 eV in its crystalline
state and a high exciton binding energy of 60 MeV at room
temperature. The thin film prepared by pulsed laser
deposition technique was characterised by using several
techniques. The morphological and structural characterization
were performed using SEM analysis & XRD technique. The
elemental analysis were performed using XPS & EDS
technique. The optical reflectance measurement was also
done for calculating the band gap of the thin film prepared.
For this UV-VIS analysis was performed. The high resolution
images of the thin film surface in atomic scale is studied using
Atomic Force Microscopy (AFM). The effect of near infrared
femtosecond laser on a specific target and their thin film
coatings on a specific substrate under several conditions are
studied and the films are characterised.

Abstract
Zinc oxide thin films are prepared on glass substrate at room temperature by femtosecond pulsed laser deposition. The morphological and surface characterisation of the thin film is studied using Scanning 
Electron Microscope & Atomic Force Microscope. The structural investigation of the film revealed its polycrystalline hexagonal nature. The band gap energy determination of ZnO films are done using UV-Vis 
characterisation.The Plasma emission lines of ZnO are also studied from the ablation plume.

Methods
Femtosecond laser pulsed light was focused on a target
material where it evaporates the target surface creating a
plasma plume that results in the condensation of the material
vapor on another substrate placed close to the target surface.

Fig(1).Experimental set up for Pulsed Laser Deposition.
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Fig.2.a. Schematics of the plasma plume generation, Fig. 2.b.
Experimental plasma formation

The plasma plume generated by the femtosecond amplifier is
visualized using a digital camera from the side window and
spectral analysis of the ablation plume was done using an
Ocean Optics USB 400 Spectrometer from the same side
window.

Fig.3. Emission spectra of ZnO plasma plume produced by 
the Fs laser at 800 nm under vacuum.

Film Surface characterization by SEM & AFM & XPS

Fig (4) AFM surface images of the ZnO thin films formed on glass substrate with a laser exposure time of
10 minutes (a) Thickness measurement (b) 3-D view of the film (c) Roughness measurement of the film (d)
Roughness measurement 3-D view.

Fig (5) AFM surface images of the ZnO thin films formed on glass substrate with a laser exposure time of 5
minutes (a) Thickness measurement (b) 3-D view of the film (c) Roughness measurement of the film (d)
Roughness measurement 3-D view.

Table (1) Thickness & roughness measurements of the thin film using AFM

From the XPS analysis we found that the main components are zinc & oxygen and also 
some carbon are there. The plots obtained from XPS with the corresponding lines are 
shown below.

Fig (6). XPS analysis plots of (a) 10 minutes exposure film (b) 5 minutes exposure film.

Fig (7). SEM surface images of the ZnO thin film with laser exposure for 10 & 5 minutes in various
magnification (a) 10 minutes film 10000 times magnified, (b) 10 minutes film 1000 times magnification, (c)
5 minutes film 10000 times magnified, (d) 5 minutes film 1000 times magnified, (e) EDS analysis of the 10
minutes thin film (f) EDS analysis of the 5 minutes thin film.
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Structural investigation of the thin film by 
XRD analysis.
X-ray diffraction technique was used for the
structural investigation of ZnO thin films. From the
analysis of XRD pattern of the thin film prepared
using PLD, it’s confirmed that the thin film exhibited
a crystalline nature and seems to be rough. The
studies have shown that the ZnO thin film is having
a polycrystalline hexagonal structure. The
polycrystalline hexagonal structure revealed the
low island growth model of thin film. In this model
the film atoms are more tightly bound each other
than to the substrate. In this case 3 dimensional
islands nucleate and grow directly on the surface
of the thin film.

Fig (8). The XRD analysis result for the thin film 
with laser exposure time 10 minutes.

Band gap energy determination of zinc
oxide thin film using UV- VIS
characterisation

           Fig (8). hν - (hνF (R∞))2 curve for zinc oxide film

Diffuse reflectance measurement of the obtained 
zinc oxide thin film was done using UV-VIS 
spectrophotometer. Band gap energy of the thin 
film was determined using the Tauc Plot from 
diffuse reflectance spectrum and its found to be 
3.1117 eV.
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Conclusion
This work presented the formation and characterisation of ZnO thin film on a glass substrate prepared at room temperature femtosecond PLD. The
characterisation of thin film including morphological, structural and optical studies is a solid base for further ZnO research projects. The dependence of thin
films on various PLD parameters are also studied by varying the conditions to find out the optimum conditions favourable for depositing nanoparticles
perfectly on substrates.
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We measured thermal emission from the superheated cesium
vapor at very high temperatures from 700 0C to 1000 0C.This
was performed in the condition of no liquid cesium presence in
the all sapphire cell. We observed number of atomic and
molecular spectral features in emission and absorption.
Especially, peculiar thermal emission of cesium dimer diffuse
bands (Cs2 2 3Πg → a 3∑u

+ transitions) around 710 nm was
coexisting with absorption bands around first resonance lines
at 852 nm and 894 nm. We performed appropriate calculation
of the diffuse band emission profiles and compared with
observed profiles. Hot cesium vapor could be used for the
energy conversion devices. It is therefore of interest to
investigate the intrinsic emission of cesium vapor in the
temperature interval from 700 0C to 1000 0C and higher. The
application of the observed phenomena to the concentrated
solar energy conversion will be studied in the near future.
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Superheating in the alkali cells leads to thermal destruction of
the alkali molecules , which have been used in the past for
several purposes. The main purpose was to get rid of molecular
contribution of the spectrum and to observe pure atomic
spectral phenomena. Recently, thermal destruction was used to
study structured photoionization continuum of the superheated
cesium vapor in which both atomic and molecular contributions
were present at different fractions at different temperatures.
From the molecular destruction behavior, at superheated
conditions, it was possible to extract pure molecular
contribution to the photoionization process. Here we performed
two experiments with hot cesium vapor in the all-sapphire cell.
In one we measured absorption co-efficient by using
background light source and in another using self emission
from the oven with cesium cell at temperatures between 7000C
and 10000C,where superheating conditions exist. Observed
peculiar emission of Cesium dimer bands around 710 nm.

• Calculate absorption co-efficient of Cesium by shining white
light from LDLS on the cesium cell in the heater. Absorption
co-efficient is calculated by Beer –Lambert’s law

       

• Observe the phenomena of self emission from cell by
maintaining the cesium cell in superheating conditions.

All sapphire cell containing a very small droplet of cesium was
heated inside an oven to temperatures upto 10000C.We
observed red glow from oven already at 7000C. Cesium all
sapphire cell of 16 cm in length was heated within a cylindrical
oven.The temperature of the cell was measured using
thermocouple positioned at the end side of the cell.The cell is
practically closed except for two small openings for collection of
emitted light and transmission measurements.Emission
spectrum from the cell was acquired using HR4000CG-UV-NIR
Ocean Optics spectrometer with QP600-2-VIS_NIR fiber.The
cell was heated slowly from the room temperature up to 700 0C
where it was held for one hour in order to make measurements
at equilibrium condition.

Then the temperature was increased to higher temperatures
and was held for one hour for appropriate measurements, till
the final temperature of 1000 0C.In order to determine the
absorption co-efficient of the cesium superheated vapor in the
temperature range from 700 0C to 1000 0C we performed
transmission measurements using Laser Driven Light Source
(LDLS, Model EQ-99-FC, Energetiq as a background
continuum.Ocean Optics spectrometer was used for data
acquisition. Experiments were repeated several times for
averaging and noise reduction. At every temperature we waited
several minutes until the temperature is constant and saturated
at the given value.

Introduction:

Objectives:

Methods:

HEATER 

OCEAN 
OPTICS 

SPECTROMETER 

LENS 
FIBER CESIUM CELL 

Y. Makdisi, J. Kokaj, N. Thomas, J. Mathew and G. Pichler 
Atomic, Molecular and Ionic Physics Research Group, Department of Physics, Kuwait University

Peculiar thermal emission of dense superheated 
cesium vapor

Fig.1. Schematic of the experimental setup. 

Abstract:Thermal emission from the superheated cesium vapor was studied to very high temperatures from 700 0C to 1000 0C.This was performed in the vapor condition only and no liquid
cesium presence in the all-sapphire cell. We observed number of atomic and molecular spectral features in emission and absorption.Especially peculiar thermal emission of cesium dimer diffuse bands((2 3Πg
→ a 3∑u

+ transitions) around 710 nm was coexisting with absorption bands around first resonance lines at 852 nm and 894 nm. We also performed absorption measurements and compared observed diffuse
band profiles with emission ones.Possible application of the observed phenomena will be discussed in terms of the concentrated solar energy conversion using dense cesium vapor.
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Results

Fig.2. Absorption Co-efficient at various temperatures.
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Fig.5.Theoretical calculations of the emission of Cs2
diffuse bands at 710 nm
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Entanglement entropy at the phase transition 
of the  q=4 quantum Potts modell in 1d

1. Introduction:   

Entanglement is a peculiar feature of quantum mechanics, which is related to the presence of
nonlocal quantum correlations. In a quantum many-body system the entanglement between a
spatially conned region A and its complement B is quantized by the entropy. If the complete
system is in a pure quantum state |Ѱ>, with a density matrix ρ = |Ѱ><Ѱ|,  then the
entanglement entropy is just the von Neumann entropy of either subsystem given by

Here the reduced density matrix is ρA=TrBρ, and analogously, ρB=TrAρ . The entanglement 
entropy is a sensitive indicator of quantum correlations in the ground state, therefore it is used 
to monitor the different phases and the separating quantum phase transitions in quantum 
systems.

2. The system and its phases: The 1D quantum Potts2,3,4 model defined by the Hamiltonian 

With si=1,2,3,…q is a q-state spin variable and Mi
k is the spin flip operator: Mi

k                     
Sometimes another representation of the states          is convenient to use in which the 
transverse fields are diagonal :

Where diagonal operator Ri is defined as                                .  .

The chain is in the ferromagnetic state  for h > hc = J/q and ferromagnetic state for h <  hc.
Between the two states at hc there is phase transition which is second-order for q ≤ 4 and first 
order for q > 4.

If h = 0, the chain is an ideal ferromagnet and  the ground state be written by using  the (2)
representation as                                                                                 . If  J=0, the chain is an 
ideal paramagnet, which can be easily described by (3) in which the ground sate is                                                                     

3. The exactly known ground state energy and the latent heat2,3,4 and basic features1 of the 
continuous phase transition can serve as checkpoints of the  infinite-lattice DMRG 
calculation5,6.
Ground state energy agrees with the theoretical results. The estiamtes of the latent heat
tends to zero.

Peter Lajkó
1Department of Physics, Kuwait University, P.O. Box 5969, Safat 13060, Kuwait

The differential of the entropy below h=1. The estimates of the DMRG calculations depicted as a
function of the transverse field shows a clear divergence at h=1, see inset. The inverse of the
estimates of differential can be fitted with a straight line (dashed line) indicating disappearing inverse
differential so infinite large differential in the h=1 limit, therefore a divergence. The slope of the
dashed line (1/9) agrees with field theoretical redictions. Conclusively, the estimates of the
entanglement entropy from DRMG calculations have a considerable high accuracy.  

The entanglement entropy of the ground state energy as a function of transverse magnetic field h.
Evidently the entropy is peaked around h=1. with increasing m the peak gets closer to h=1. The
peak value of the entropy, as weel as the value at h=1 increases as m is increased. The entropy at
h=1 shows a logarithmic scaling, right panel.

5. Conclusion
The entanglement entropy is investigated at a continuous quantum phase transition in the q=4 quantum
Potts chain. First of all the estimates of the ground state energy are in very good agreement with field
theoretical results, DMRG calculations show increasing accuracy with increasing basis size m, as it is
expected. Furthermore, the entropy data agree with the theoretical expectations both in the low and
high-h limit as well as at the critical point. DMRG data seems to produce high accuracy data not only for
the energy7 also for the entanglement entropy by reproducing several earlier field theoretical findings.
1.  P. Calabrese and J. Cardy J. Stat. Mech. 0406, P06002 (2004);  Stat. Mech. 0504, P04010 (2005). 

2.  F.Y. Wu, Rev. Mod. Phys. 54, 235 (1982).

3.  C. J. Hammer, J. Phys. A: Math. Gen. 14, 2981 (1981).

4. F. Iglόi and F. Sόlyom, J. Phys. C: Solid State Phys. 16, 2833 (1983).

5.  S. R. White, Phys. Rev. Lett. 69, 2863 (1992); S. R. White, Phys. Rev. B 48, 10345 (1993). 

6.  U. Schollwöck, Rev. Mod. Phys. 77, 259 (2005); U. Schollwöck, Ann. Phys. 326, 96 (2011).

7.  M. Campostrini, J. Nespolo, A. Pelisetto, E. Vitari, Phys. Rev. E, 91, 052103 (2015).

BBBAAA STrTrS =−=−= ρρρρ lnln

is′

The ground state energy e0=E0(L)/L at the 
critical point, h=1, can be calculated with a 
very high accuracy by the DMRG method.

The entanglement entropy, S, is considered as an indicator of the changing ground state of a many body quantum system. At a quantum critical point in one
dimension S generally has a singularity. Here we consider quantum spin chains with continuous quantum phase transition, the prototype being the q-state
quantum Potts chain for q = 4 and calculate S across the transition point. According to numerical, density matrix renormalization group results at quantum
phase transition point S shows a logarithmic singularity. In the low magnetic field region a perfect ferromagnetic state is identified while in the high
magnetic field region a perfect paramagnetic state is pointed out.
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DMRG results for the entanglement entropy for increasing magnetic field h and basis size m as a
function chain size L. For larger basis size m the stability (accuracy) of data is enhanced. Obviously,
the entropy is peaked around the phase transition point h=1. In the low-h limit S=ln(4), in the large-h
limit S=0, in agreement with basic theoretical expectations..

The entanglement entropy at h=1 as a function of
lnL. The data for different m are saturating at a
gradually increasing finite value, but before
saturation the data for separate m contributing to a
straight line with a slope 1/9 for q=4 and 1/12 for
q=2, exaclty these values of the slopes are predicted
by field theory.

The entanglement entropy as a function of ln(1-h)
below h=1. A straight line shows up indicating a
logarithmic behavior in the closest neighborhood of
h=1. with increasing m the data are gradually
stabilizing. As one gets closer to h=1, for the same
accuracy higher and higher values of m is needed.

( )1...110 ′′′=Ψ′

4. The entanglement entropy and its logar ithmic singular ity at the phase transition 
The entanglement entropy data from the DMRG calculation gets more and more stable by increasing basis
size of the Hilbert space applied in the DMRG approach. The truncation error (10-8), which characterize the
accuracy of the energy estimates of DMRG, has no direct relevance for the entropy data.

The ground state energy e0=E0(L)/L as a
function of m the size of the basis of the
DMRG method. Obviously, increasing m
results increasing accuracy.

The ground state energy e0=E0(L)/L at the 
critical point, h=1 and around it. Below and 
above the the critical point the slopes of 
the data are slighlty different.

The estimates of the latent heat L(h)
decreases as we one get closer to the
critical point. Higher m represents again
higher accuracy.
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Introduction  
Investigating how galaxies cluster has been a significant area of research within astrophysics.  
Statistical mechanics has put forward an approach to investigate this clustering. The 
cosmological many body problem has been studied in depth since the 1960s by Saslaw [1] 
among others.  The problem involves investigating the thermodynamics of a large number of 
galaxies in an infinite, expanding universe interacting via the gravitational interaction.  Galaxy 
clusters are the largest gravitationally bound objects to have arisen so far in the process of 
cosmic structure formation.   

Objectives 
-To deduce properties of the gravitational phase transition (GPT) by investigating changes in 
entropy and the nature of the clustering of galaxies. 
- To form a basis for eventually constructing a phase diagram to describe the clustering 
phenomena in the language of phase transitions. 
 
 

 
 

Results 
 Note that we can rewrite the result for the specific entropy S/N in terms of the clustering 
parameter b. 
  

 

Conclusions/Outlook 
- We have found that there exist two types of Gravitational Phase Transitions (GPTs) in the 

cosmological many body problem.  One type of GPT takes place from mildly clustered to 
highly clustered regions, and the other type of GPT takes place from milldly clustered to 
lightly clustered regions. 

- It is possible for the GPT to take place from mildly clustered to highly or lightly clustered 
regions but not vice-versa.  Hence we have successfully demonstrated that hysteresis 
exists in the system of study.   

- The system evolves through a “mixed phase” in the GPT, suggesting that application of the 
Clausius-Clapeyron equation is appropriate.  We have a preliminary result for the slope of 
of the coexistence curve in a more general p-b space, and our preliminary analysis 
suggests there exists a “cusp” at b=bc. 

- Future goal: incorporate information about nonanalyticities in p-b space into phase 
diagram. 
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Abstract 
Many physicists have rightly said that the entropy study of a system is the most important challenge while taking all its correlated details into consideration. The same is true for a 
cosmological many body system, which models a Universe comprised of a large number of galaxies [1]. The entropy study done by us [2] has lead us to predict a gravitational phase 
transition which occurs with a change from a mildly clustered to highly clustered region and a separate phase transition corresponding to a change from a mildly clustered to a low 
clustered region.  Through analysis of the entropy change in these phase transitions we also find the system exhibits hysteresis, and show our progress towards a plan for constructing 
a more general phase diagram for such a system.  

Methodology 
 Using a statistical mechanical approach, one can deduce  thermodynamical properties about 
a system such as its equation of state and and entropy, among other quantities.  Using a 
quasi-equilibrium approach, for a cluster of galaxies with temperature T and volume V, and 
number of galaxies N, the partition function Z for the system can be evaluated, where  
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Evaluating Q is nontrivial, but has been done [3].  The result is  

where  

From the partition function Z, macroscopic thermodynamical quantities such as the 
pressure p and entropy S may be derived from the Helmholtz free energy F 
associated with the partition function. 

Note that the equation of state contains a quantity b which we call a “galaxy 
clustering parameter.”  n is the number density of the cluster.  b=0 corresponds to a 
case of an ideal non-interacting gas, whereas b=1 corresponds to an unphysical limit 
of all galaxies coalescing into a single point.   

There exist nonanalyticities at b=0 and b=1 in the equation for specific entropy.  Since 
the entropy is a first order derivative of the free energy, this can be classified as a first 
order phase transition which contains nonanalyticities in first order derivatives of the 
free energy.  Furthermore one can obtain more details through studying how the 
specific entropy of the system changes with respect to the clustering parameter b: 

The quantity ds/db is plotted in Figure 2, where we also label the following points: 
A: b=0.03, corresponding to the onset of the transition to the unclustered ideal gas like phase. 
B: b=0.43, corresponding to where Saslaw, Ahmed [3] found the specific heat is maximized. 
C: b=0.86, the critical point corresponding to the mildly clustered region.   
D: b=0.98, corresponding to the onset to the phase transition to highly clustered regions. 

In terms of the galaxy clustering phenomena, one can think about lightly clustered 
regions, moderately clustered regions, and highly clustered regions of the Universe.  
Since the gravitational interaction is the relevant interaction, one can think about the 
transitions between the different regions as a gravitational phase transition (GPT) 

Lightly 
clustered 
region 
(Phase 1) 

System can move 
from 
 C     D, but not D     C. 
System can move 
from  
C      A, but not A     C. 
System exhibits hysteresis!! 

If the system has a mixed phase, then the 
Clausius-Clapeyron equation can be used 
to describe such a phase coexistence 
curve. 

Our preliminary result for a more generalized Clausius-Clapeyron equation in for the 
slope of the coexistence curve in p-b parameter space is the following: 

-Preliminary analysis indicates there exists a cusp at b=bc=0.86 when p is viewed in p-b space.  
This feature should be verified in phase diagram plot to be done in the future. 

Fig 1: Schematic of expanding universe 
with a nonuniform distribution of galaxy 
clusters. 

Fig. 2: ds/db vs b from [2]. 
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Introduction 
Investigating how galaxies cluster has been a significant area of research within astrophysics.  
Statistical mechanics has put forward an approach to investigate this clustering. The
cosmological many body problem has been studied in depth since the 1960s by Saslaw [1]
among others.  The problem involves investigating the thermodynamics of a large number of 
galaxies in an infinite, expanding universe interacting via the gravitational interaction.  Galaxy 
clusters are the largest gravitationally bound objects to have arisen so far in the process of 
cosmic structure formation.  

Objectives
-To deduce properties of the gravitational phase transition (GPT) by investigating changes in
entropy and the nature of the clustering of galaxies.
- To form a basis for eventually constructing a phase diagram to describe the clustering
phenomena in the language of phase transitions.

Results 
Note that we can rewrite the result for the specific entropy S/N in terms of the clustering 
parameter b.
 

Conclusions/Outlook 
- We have found that there exist two types of Gravitational Phase Transitions (GPTs) in the 

cosmological many body problem.  One type of GPT takes place from mildly clustered to 
highly clustered regions, and the other type of GPT takes place from milldly clustered to 
lightly clustered regions.

- It is possible for the GPT to take place from mildly clustered to highly or lightly clustered 
regions but not vice-versa.  Hence we have successfully demonstrated that hysteresis 
exists in the system of study.  

- The system evolves through a “mixed phase” in the GPT, suggesting that application of the 
Clausius-Clapeyron equation is appropriate.  We have a preliminary result for the slope of 
of the coexistence curve in a more general p-b space, and our preliminary analysis 
suggests there exists a “cusp” at b=bc.

- Future goal: incorporate information about nonanalyticities in p-b space into phase 
diagram.

References
1- W. Saslaw, “Gravithermodynamics-I  Phenomenological Equilibrium Theory and Zero Time Fluctutations”, Mon. Not. R.
Astr. Soc., 141, 1-25 (1968).
2- N. Iqbal, T. Masood, N. Demir, “Entropy change and phase transitions in an expanding Universe,” Astron. Nach./ AN
336, No. 10, 1025-1032 (2015).
3- W. Saslaw, F. Ahmed, “Gravitational Phase Transitions in the Cosmological Many-Body System”  Ap.J, 720: 1246-1253
(2010).

Abstract 
Many physicists have rightly said that the entropy study of a system is the most important challenge while taking all its correlated details into consideration. The same is true for a
cosmological many body system, which models a Universe comprised of a large number of galaxies [1]. The entropy study done by us [2] has lead us to predict a gravitational phase
transition which occurs with a change from a mildly clustered to highly clustered region and a separate phase transition corresponding to a change from a mildly clustered to a low
clustered region. Through analysis of the entropy change in these phase transitions we also find the system exhibits hysteresis, and show our progress towards a plan for constructing
a more general phase diagram for such a system.

Methodology 
 Using a statistical mechanical approach, one can deduce  
thermodynamical properties about a system such as its equation of state 
and and entropy, among other quantities.  Using a quasi-equilibrium 
approach, for a cluster of galaxies with temperature T and volume V, and 
number of galaxies N, the partition function Z for the system can be 
evaluated, where  
 
 
  

 
  [ ] 13

2/3

2 12
!

1),,( −−+





Λ
=

N
N

N nTmT
N

NVTZ βπ

TNV
Fp

,







∂
∂

−= ( )b
V
NTp −= 1

63

2
3 mG=β

NbbNT
N
VNSS

ZTF
T
FS

N

VN

3)1ln(ln

ln

2/3
0

,

−−−



+=

−=








∂
∂

−=

Evaluating Q is nontrivial, but has been done [3].  The result is 

where

From the partition function Z, macroscopic thermodynamical quantities such as the 
pressure p and entropy S may be derived from the Helmholtz free energy F 
associated with the partition function.

Note that the equation of state contains a quantity b which we call a “galaxy 
clustering parameter.”  n is the number density of the cluster.  b=0 corresponds to a 
case of an ideal non-interacting gas, whereas b=1 corresponds to an unphysical limit 
of all galaxies coalescing into a single point.  

There exist nonanalyticities at b=0 and b=1 in the equation for specific entropy.  Since 
the entropy is a first order derivative of the free energy, this can be classified as a first 
order phase transition which contains nonanalyticities in first order derivatives of the 
free energy.  Furthermore one can obtain more details through studying how the 
specific entropy of the system changes with respect to the clustering parameter b:

The quantity ds/db is plotted in Figure 2, where we also label the following points:
A: b=0.03, corresponding to the onset of the transition to the unclustered ideal gas like phase.
B: b=0.43, corresponding to where Saslaw, Ahmed [3] found the specific heat is maximized.
C: b=0.86, the critical point corresponding to the mildly clustered region.  
D: b=0.98, corresponding to the onset to the phase transition to highly clustered regions.

In terms of the galaxy clustering phenomena, one can think about lightly clustered 
regions, moderately clustered regions, and highly clustered regions of the Universe.  
Since the gravitational interaction is the relevant interaction, one can think about the 
transitions between the different regions as a gravitational phase transition (GPT)

Lightly 
clustered 
region
(Phase 1)

System can move 
from
C     D, but not D     C.
System can move 
from 
C      A, but not A     C.
System exhibits hysteresis!!

If the system has a mixed phase, then the 
Clausius-Clapeyron equation can be used 
to describe such a phase coexistence 
curve.

Our preliminary result for a more generalized Clausius-Clapeyron equation in for the 
slope of the coexistence curve in p-b parameter space is the following:

-Preliminary analysis indicates there exists a cusp at b=bc≈ 0.86 when p is viewed in p-b
space.  This feature should be verified in phase diagram plot to be done in the future.

Fig 1: Schematic of expanding universe 
with a nonuniform distribution of galaxy 
clusters.

Fig. 2: ds/db vs b from [2].
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Significance
The choice of the sample size plays
an important role in many practical
situations, but we often come across
situations where the determination of
the sample size is impossible for
various reasons. In these situations, it
is reasonable to consider that the
sample size is a random variable.

Selected References:
 Barakat, H., El-Adll, M., & Aly, A. (2014). Prediction intervals of future observations for a sample of random size from any 

continuous distribution. Mathematics and Computers in Simulation, 97, 1-13. 
 David, H. & Nagaraja, H. (2003). Order statistics (3rd ed.). Hoboken, N.J.: John Wiley. 
 Raghunandanan, K. & Patil, S. A. (1972). On order statistics for random sample size. Statistica Neerlandica, 26(4), 121-126. 

Methodology
 The confidence coefficient was

derived.
 Specific distributions for the

sample size were selected.
 The confidence coefficients were

numerically computed.
 Real life data was analyzed to

validate the applicability of the
obtained results.

Objective
To construct a distribution-free
Confidence Interval for population
quantiles when the sample size is a
random variable.

Confidence Coefficient
��(�, �;�) =

�
�(� ≥ �)��

�
� �� � − � �−��� �

�−�

�=�

∞

�=�

� �, �  ��:�,��:�  �1(�, �;�) 
0.5 (4,13) (1.169,2.344) 0.9064 

  (5,14) (1.266,2.546) 0.9355 
  (6,15) (1.509,2.626) 0.9272 
  (7,17) (1.533,2.951) 0.9080 
  (8,20) (1.563,5.136) 0.9037 

Validation
A biometric data representing
the duration of remission of 20
leukemia patients was
analyzed to illustrate the
applicability of the obtained
confidence coefficient.

Confidence Intervals for the population quantile 
of order  � = �.�  with confidence coefficients 
≥ �.� based on duration of remission data

Notation:

1.013 1.034 1.109 

1.169 1.266 1.509 

1.533 1.563 1.716 

1.929 1.965 2.061 

2.344 2.546 2.626 

2.778 2.951 3.413 

4.118 5.136 

Duration of remission 

N : Random sample size 
�� � : � � = �  
��:�: ��ℎ  order statistic from a sample of random size N 
Note: 1 ≤ � < � ≤ �  ,  0 < � < 1 

�1(�, �;�): Confidence coefficient  
�: Order of population quantile 
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Contact Us:-
National Unit for Environmental Research and Services, A-49, 2nd Floor, Building No: KH-33, Khaldiya, Kuwait University, P.O.Box:5969, Safat-13060, Ph : 24983786, 24987867

The National Unit for Environmental
Research and Services (NUERS) is a
conceptual framework unit funded by
Research Sector, Kuwait University.
NUERS provides laboratory services to
support environmental and hazardous
substance site investigation/
remediation projects, industrial quality
control (QC), and other related     
activities.
The NUERS is a full-scale laboratory
that offers its clients:
 Long-term, established service with                          
    a history of quality;
 ISO/IEC 17025:2005 Accreditation       
    (Under recertification)
 Experienced, qualified staff
    operating state-of-the-art equipment

Abstract

The National Unit for Environmental Research and Services (NUERS) project-SRUL01/13 provides a variety of analytical services for different matrices
in favor of researchers and graduate studies’ students at Kuwait University. The sample types handled were various and the specific tasks varied with
individual clients.

NUERS has provided services for 38 projects with a total of 3107 samples (at a rate of 259 samples per month) handled by the unit during the current
year (Feb 2015-Feb 2016). The comparison with the earlier period (Jan 2013 –Jan 2015) shows that the lab activity of the current year increased by
36% in case of served projects, and by 118% in terms of rate of samples/month (Fig. 1).

   NATIONAL UNIT FOR ENVIRONMENTAL RESEARCH 
AND SERVICES (SRUL01/13) – PERFORMANCE 2015/2016

Prof. Christian O. Obuekwe, Dr. Badar Al-Anzi, Dr. Huda M.A. Mahmoud, Dr. S. Abdul Rahim*
*Correspondence : shaabdulrahim@gmail.com
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Introduction

NUERS is located on the Khaldiya campus of Kuwait 
University (KH-33 Prof. Faiza Al-Kharafi Building).

Objectives
 Be a world-class laboratory by delivering high class analytical services on Environmental field.
 Deliver value-added analytical services with speed and quality.
 Provide excellent, superior customer service backed up with a highly experienced staff of

scientists.
Facilities

 Mercury Analyzer -Leeman Labs, inc-Hydra 
AA

 TOC Instrument – Shimadzu
 Ion Chromatograph y (IC)-Dionex ICS-5000
 Flow Injection Analyzer (FIA)-Lachat
 UV-Vis Spectrophotometer -Thermo Evolution 
 Turbidity Meter-Cole Palmer
 ICP –OES  PerkinElmer  Optima 7300
 Electronic Titrator - Metrohm 775 Dosimat
 Automated Solvent Extraction-Dionex ASE
 Elemental Analyzer- CHNS Leco TruSpec

 Bomb Calorimeter-PARR—6400
Sieve Shakers-Christison
Gas Chromatograph (GC-MS)-Agilent 5975C    
Gas Chromatographs (GC-FID) -Agilent 7890 A     
    & Thermo Finnigan
Gas Chromatograph (GC-ECD) - Thermo  
    Finnigan
Spectroflurometer - Jobin Yvon Fluoromax
Freeze Drier-Labconco
pH/Conductivity - Fischer Scientific
Walk-in refrigerator and  Freezer (7X4) sqm

Performance

    NUERS provided variety of analytical services for researchers from different departments
    Total Number of projects served during the current year : 38

Fig. 3 Number of Samples on different Matrices in 2015-2016

Fig. 2 Departments and Types of projects

Fig. 1 Productivity – A Comparison
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Conclusions
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Activities Numbers
Number of Samples received and analyzed  in current year 3107
Number of Analyses performed (3107 in triplicates) 9321
Average Number of Samples per month 259
Average Number of Analyses per month 777
Number of papers published using NUERS facility 2
Number of Manuscripts submitted and under review 1
Number of Manuscripts Accepted for Publication 2
Number of Manuscripts under preparation 6
Number of completed Project Reports 3
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Scheme 1. Synthetic route to bifurane derivatives (1-6), Reagents and
conditions: (i) acetone, base, reflux (ii) NaOH, HCl.

Quantum calculations:

Single crystal X-ray diffraction analysis

Table 1. Energies of HOMO-LUMO, and energy gap (ΔE) at B3LYP/SDD, in eV.

Molecular orbital analysis

Molecular modeling for bifurane derivatives with anticipated anticancer 
activities
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Figure 4. Simulated UV-Vis spectra of 1, 2 and 3 in gas phase.
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Figure 5. (A) Experimentally determined UV-Vis spectra of 1, 2
in different set of solvents.  (B) TD-DFT predicted absorption 
spectra for 1, 2 and 3 at different solvent as calculated by B3lyp 
using 6-311+g(d,p).

Table 1. Theoretical Energy Calculations and Dipole Moment of the Studied 
Compounds and Their Interaction Products

ID Etotal (eV)
energy (eV)

μ (Debye) ω 
(Electrophilsity)E HOMO ELUMO ΔE

1 -32087.19 -6.41 -3.46 2.95 -4.93 -4.12
2 -57137.35 -6.38 -2.68 3.70 -4.53 -2.78
3 -36305.64 -6.20 -2.23 3.97 -4.22 -2.24

UV–vis absorption of 1–3 were measured in hexane, 
Acetonitrile, tetrahydrofuran, methanol and chloroform. 
Figure 4 shows the representative UV–vis absorption spectra 
of 1 as an example for unique solvent-dependent.

Photodegradation results:

One-pot method for the synthesis of novel benzo and naphtho bifuran derivatives with parallal conformations (both
furane rings in mirror symmetry). The synthesized compounds have unique solvatochromism behavior in different
solvent which is considerably required for environmental fluorescence sensor applications and exhibit promising
biological activities. DFT and TD-DFT approachs were used to explore their electronic and biological properties.
Virtual modeling studies of the target compounds showed higher binding affinity toward the CK2 kinase enzyme
compared to the previously reported benzo-furane derivatives.

In this work, benzo & naphtho bifurane derivatives have been synthesized
using one pot synthesis method. The synthesized compounds had a
promising biological activities. The phtotophysical properties of the
targeted compounds and their solvatochromism behavior in different
solvent system was evaluated to assess the photocatalytic activity of the
target compounds. The molecular modeling study of the target compounds
showed a good inhibition constant toward the CK2 enzyme leading to a
highly potent anticancer agents.

Figure 3. Frontier orbitals of 1 , 2 and 3 in singlet 
and triplet states.

Singlet Triplet

1

2

3

DFT was successfully used for calculating the energy minimized

structure and molecular orbitals. TD-DFT method was used to

study the electronic absorption spectra. Geometry optimization

and frequency calculations of the novel compounds (1-6) were

calculated at the density functional B3LYP level with the 6-

311+g(d,p) basis set. All the geometry optimization and TD-DFT

calculations were performed using Gaussian 09W software. The

TD-DFT calculations were calculated for 40 excited states. The

final optimized structures were visualized using Gaussview

version 5.0.9 and Chemcraft software packages.

Conformations and rotational isomerism :

Scheme 2. A rotational isomerism hypothesized for 1, 2 and 3 compounds.
A rotational isomerism can be hypothesized for the synthesized compounds as
shown in Scheme 2. The results of the quantum mechanical calculations on the
conformers revealed that the lower energy conformer the compound 1 and 3
adapt the lowest energy conformer A and C. However, the compound 2 was
found in conformer A as agreed with the experimentally determined X-ray.

Figure 2. The ball and stick representation of 1 and 2.

Figure 6: Ribbon representation interaction of compound 1 with CK2 binding site.

1. U. Kucklaender , R. Bollig , W. Frank, A. Gratz, J. Jose, A novel application of DDQ as 
electrophile in the Nenitzescu reaction, Bioorganic & Medicinal Chemistry. 2011, 19, 2666–2674.

2. M. López-Ramos, R. Prudent, V. Moucadel, et.al. New potent dual inhibitors of CK2 and Pim
kinases: discovery and structural insights, The FASEB Journal. 2010, 24, 0892-6638.

Figure 1. Conformation of A and C rotamers

C 

Molecular Modelling study:

OO

O

OO

O NH2 H2N
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NH2 H2N
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NH2 H2N
O

O

O
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Virtual screening of the target compounds led to the identification of the most potent
inhibitor toward CK2. Subsequent structural optimization resulted in the identification
of a promising 4-benzoic acid derivatives (4-6). Both amino groups are likely to be
essential for the interaction with Lys68 of CK2 active site and they bounded with the
carbonyl oxygen of Val116. The two carboxylic groups exhibited high inhibitory
activities as they formed a salt bridge with Lys68 and an additional water-mediated
hydrogen bond. Compound 1 was approved to be the most potent one (Ki=-74
kcal/mol).

Preparation of CK2 Enzyme and Ligands for docking study:

Simulation procedure

Based on the crystal structure of the CK2α, the complex structures of compounds 1-6
were docked into CK2α (PDB 1JWH) to evaluate their binding affinity. The target
compounds were minimized before using B3LYP and saved as MDL MolFile (⁄mol).

A 

HOMO and LUMO energies, NPA charges, electrophilicity index and vibrational
frequencies were calculated for the target compounds indicated that the charges
distribution and electrophilicity index (ω) were used as descriptors to gain an insight into
the activity of the synthesized compounds towards CK2 inhibitors. Electrophilicity index
is a good tool for prediction of the inhibition activity. Reducing the energy gap, increase
the reactivity and vice versa. The energies of the investigated compounds are
summarized in (Table 1) and showed that compound 1 is the most potent
compound (2.95 eV).
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Scheme 1. Synthetic pathway to metal free and non-ionic metal free; 
(i) CsF, DMF, 80 ºC, 24 h; (ii) Mg(OBu)2, BuOH, I2, reflux, 3 h (iii) 
TsOH ,THF, rt, overnight; (iv) DMF, CH3I, 80°C, 24 h.

DFT studies had been used to calculate the energy minimized 

structure, electronic distribution, molecular orbitals and 

electronic absorption spectra for metal free Pc complex and its 

quaternariezed salt. Geometrical optimizations of the complexes 

were calculated at the density functional B3LYP level with the 

LANL2DZ basis set. All the calculations were performed by 

using the Gaussian 09 program.

Quantum calculations:

Figure 4. UV-Vis spectra of H2Pc at different 
concentrations ranging from 1 to 9 μM, inset:
Dependence of the molar absorptivity at λmax on the 
concentration in DMF that shows the absence of 
aggregation.
The U

Single crystal X-ray diffraction analysis
and geometrical optimization results for
metal free complexes

As observed from the optimization

of the metal free (Figure 2), the

atomic coordination of the

optimized geometry revealed that

the compound is stabilized in Ci

symmetry due to the free rotation of

methylene protons. This loss of

symmetry is due to the distorted

core and free rotation in the

attached triazolyl moieties above

and below the π-π* of phenoxyl

units. Which is in excellent

agreement with the crystallographic

data observed in Figure 3.

1.Makhseed, S., et al. Chemical Communications, 2013. 49(95): p. 
11149-11151.

2. Makhseed, S., et al. RSC advances, 2015. 49(95): p. 11149-11151.
3. Lin.H., et al. J.Phys.Chem. C, 2015, 119, 10304-10313.

The synthesis and characterization of novel phthalocyanine complexes (Pcs) containing sixteen triazolyl moieties has been
reported. The synthesized complexes show a little distortion in solution as confirmed by 1H-NMR and UV-vis spectroscopic
techniques. The electronic properties achieved by electrochemical analysis were agreeable with that one gained by the
theoretical method where the energy level facilitate the transfer of electrons into the large band gap semiconductor. Such
promising results verify that the target complexes can be considered as a potent dyes for highly efficient dye synthesized solar
cell system.

Molecular orbital analysis and cyclic voltammetry data
Based on the spectral studies, the HOMO-LUMO gap of the quaternerized H2Pc-MeI complex is smaller than the H2Pc as

approved by the CV results explained below. Moreover, both theoretical and electrochemical data showed that the energy

level of these compounds have sufficiently energetic LUMO levels and well matched HOMO levels to be act as a superior dye

in different photovoltaic systems applicable in DSSC.

Figure 1 : Molecular structures derived from single crystal X- ray
diffraction data of phthalonitrile precursors (A) and its quaternerized
salt (B). Color code: red - oxygen; blue - nitrogen; light gray –carbon;
purple- Fluorine; black- hydrogen.

The synthesis of metal free phthalocyanine (Pc) and its quaternerized salt has been described. UV-visible and 1H-NMR 
spectroscopic analysis confirm that the non-aggregation behavior was effectively induced by the mutual steric effect of sixteen 
triazolyl moieties-containing phenoxy substituents. The 16 triazolyl moieties led to loss of symmetry and effect largely on the 
opteoelectronic properties of the Pcs which is confirmed also by different theoretical methods. Cyclic voltammetry results was in 
synergy with theoretical results showed that quaternerized metal free Pc exhibited pronounced shifts to negative potentials for all 
processes. Therefore, it will oxidize more easily and reduce more difficulty than H2Pc, together with the photophysical
parameters, allowing fast charge transfer and enhanced the photovoltaic properties. The findings of these assessments can be 
applied for designing new photosynthtizers for dye synthesized solar cell (DSSC). 

Figure 3: Molecular structures derived from single crystal X- ray diffraction data of phthalonitrile
precursors (A) and its quaternerized salt (B). Color code: red - oxygen; blue - nitrogen; dark gray –
carbon; green - Fluorine; light gray- hydrogen.

Geometry optimization calculations at the theoretical DFT level
were evaluated to rationalize the relationship between the
observed spectral features and the molecular structures of the
prepared complexes.

Figure 2: the optimized structure H2PC showing the perpendicular 
orientation of chlorine atoms with respect to Pc core as calculated by 
B3LYP SDD. 
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Figure 5. cyclic voltammetry of H2Pc (A) and its quaternerized salt H2Pc-MeI
(B), inset: oxidation and reduction peak and their molecular distribution 
shape.
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Materials and Experimental Methods

The VA content as neat cement paste was sequentially 
measured with EIS during the early stages of hydration 
for up to 3 hours. 
An insitu experimental evaluation of finely ground vol-
canic VA addition to hardened cement paste at (10%, 
20%) was performed and compared with respect to 
three different VA particle sizes of 6,14, and 17micron.  
EIS Impedance data for VA/OPC  at room temperature 
are reported as a function of hydration time.  
The samples were prepared as per ASTM C 305 . A 
constant water to cement ratio of 0.45 was used for all 
the combinations. Higher water to cement (w/c) ratio 
was used to allow sufficient water to react with the ce-
ment to form hydration products. 
The cement paste samples were prepared using dion-
ized water and drawn into a syringe-like cylindrical tube 
(internal diameter of 2 cm) with two cylindrical graphite 
electrode positioned at a fixed distance  4 cm on each 
side of the cylinder to minimize the entrapped air. 
The EIS experiment was carried out using a Solartron 
AC impedance instrument over a frequency ranging 
from 2 MHz to 0.1 Hz.  The EIS responses were re-
corded for every 2 minutes up to 1 hr. and continued 
every 30 minute up to 2 hrs.  
Three equivalent circuit models were used to analyze 
the developing microstructure .
As soon as the water comes in contact with the cement 
paste the hydration process is initiated. As the hydra-
tion process progresses the free water is consumed in 
forming the hydration products along with formation of 
pores. 
The models  differentiates free water from the solid com-
ponent, which is the hydration product. As the hydration 
products are formed, pore formation inside the hydrated 
gel is forming as well, eventually the pores can be clas-
sified as continues and discontinuous pores. 
Furthermore the particle size of the volcanic ash is also 
considered on the equivalent circuit models for the hy-
drating cement paste.

Introduction
New information on cement pastes (OPC) containing different replacement with Saudi Volcanic Ash 
(VA) was in situ studied with electrochemical impedance spectroscopy (EIS). 
AC Impedance spectroscopy EIS is now gaining favor as an investigative technique for monitoring the 
development of cement microstructure.
During hydration, the volume and connectivity of the pore network, as well as the conductivity of the 
ionic pore solution, changes with time.
Using the electrical conductivity of EIS as a tool to monitor microstructural changes with time and de-
gree of hydration., allows the use of the EIS measurement to be made in situ as the cement hydrates 
,by showing the compositional dependence of the complex impedance of the cement paste that could 
be extended to (i.e. mortar and aggregate water systems and concrete admixtures) even while still in 
the aqueous state.
At present, only limited data are available on the complex impedance response of cementitious sys-
tem during the very early stages of hydration (i.e. before setting) and research works only limited to 
neat cement pastes.

Objectives
Presenting the viability of EIS to be used as NDT and non-invasive technique to analyze substitution 
of paste/mortars containing different amounts of Volcanic Ash, and to assess the VA effects in the mi-
crostructure of cement and neat cement paste.
The current study examines the effect hydration product formation along with the influence of volcanic 
ash on the continuous and discontinues pore formation.

Abstract
 New information on cement pastes (OPC) containing different replacement with Saudi Volcanic Ash (VA) was in situ studied with electrochemical impedance spectroscopy (EIS).  
The VA content as neat cement paste was sequentially measured with EIS during the early stages of hydration for up to 3 hours. The effect of VA addition for hardened cement paste 
at (10%, 20% 30% 40% and 50%) was also evaluated and compared with respect to different VA particle sizes ranging between 6, 12, and 17 micron.  EIS Impedance data for VA/OPC at 
room temperature are reported as a function of hydration time.  It has been found that the Nyquist impedance spectrum was related to the degree of hydration and allowed us to char-
acterize the plain and blended pastes. The electrical properties of the hydration products located in the solid–solution interface and were useful to distinguish the role of inert and VA 
admixtures present in the cement matrix.

In Situ Sequential Monitoring of EIS Response 
from OPC paste with Volcanic Ash    

Husain, A.1, Al-Aibani, A.1, Kupwade-Patil, K.2
1Construction and Building Materials Program, Kuwait Institute for Scientific Research , 2Civil and Environmental Engineering Department, Massachusetts Institute of Technology (MIT)

email: dhussain@kisr.edu.kw

EBRC

IPV10% for 6 micron taken every 2 
minutes for one hour initial setting time 
with 90% OPC

IP10-VA14 compared to IP10-VA6 i.e. 14 micron vs, 6 micron during early stage hydration 
taken every 2 minutes for 1 hour

EIS response comparison of EIS graphs for 45V10-14 and 45V10-17 after final setting. 

Results and Discussions

Conclusions
A major criticism of EIS is that the observed response may not be readily interpretable in terms of a unique equivalent electrical circuit; 
Several equivalent circuits involving different RC values could be designed to give the same overall electrical response.
As pastes continuously hydrate, it is very difficult to calculate meaningful capacitance and resistance values for different microstructural 
features.
Unlike MIP and NAD methods, EIS measurements are advantageous because they are non-destructive and can be performed quickly 
and automatically at any time during the hydration reaction.
EIS can characterize the degree of hydration of OPC at early ages, complementing mechanical properties measurement. 
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Abstract

 One of the most important objectives of the poultry producers is to obtain the high-
est profit and lowest cost and that could occur from selling omega-3 enriched eggs. 
However, the producers could have the desire to shift the production of omega-3 to 
standard eggs and therefore, it is important to find out whether or not termination of 
adding flaxseed to produce omega-3 enriched eggs will have any negative effect on 
the eventual production of standard eggs. The main objectives of the current research 
activity are: 1 - studying the delay effect of stop using flaxseed on production perfor-
mance of laying hens. 2 - Studying the delayed effect of stop using flaxseed on the 
level of Omega-3 in eggs. The results show that there were no significant differences 
(P>0.05) on egg production, egg mass, egg weight, feed efficiency and food consump-
tion between all the treatments at all ages studied. It was concluded that termination 
of using the flaxseed in the diet of laying hens does not have any negative impact on 
eventual production performance. 

Introduction

 Poultry industry is one of the important industries in the State of Kuwait but yet they 
face a serious competition with imported products. Therefore, we note that this industry 
moves toward improving the production performance of the laying hens and produces 
unique and distinctive products, so it can compete with the imported products. One of 
the most important unique products are eggs with high-quality essential fatty acids, 
which cannot be manufactured by the body and, therefore, must be obtained through 
diet. We can produce the eggs which are rich in omega-3 by adding flaxseed to laying 
hens diet. However, adding flaxseed would increase the cost of the diet. One of the 
most important objectives of the poultry producers is to obtain the highest profit and 
lowest cost and that could occur from selling omega-3 enriched eggs. However, the 
producers could have the desire to shift the production of omega-3 to standard eggs 
and therefore, it is important to find out whether or not termination of adding flaxseed 
to produce omega-3 enriched eggs will have any negative effect on the eventual pro-
duction of standard eggs. This activity is one of the most important activities which will 
benefit the poultry sector in Kuwait, since it will answer the concern of the producers. 

Methods

 Production performance including percent of egg production, egg weight, feed con-
sumption, egg mass and feed efficiency were also measured following the termination 
of adding flaxseed in the diet of laying hens. This was done to determine the effect of 
stopping feeding flaxseed on eventual production performance. The experiment started 
when the flaxseed treatments ended, and hens were 65 weeks of age.  The total num-
ber of laying hens was 1944. The laying hens were raised in 27 pens each pen was 
considered as one replicate. Each pen was treated as an experimental unit (n) with 27 
experimental units for each treatment. Each pen had 24 laying hens. There were three 
different treatment groups, the first group received no flaxseed in the diet and was con-
sidered as the control group, the second group received 10 % of flaxseed and the third 
group received 15 % of flaxseed.

Study the Delay Effect of Using Flaxseed 
on the Production Performance of Laying Hens.

F. Khalil, M. Al-Bahouh, and G. Ragheb
www.kisr.edu.kw

Abstract

 One of the most important objectives of the poultry producers is to obtain the highest profit and lowest cost and that 
could occur from selling omega-3 enriched eggs. However, the producers could have the desire to shift the production of 
omega-3 to standard eggs and therefore, it is important to find out whether or not termination of adding flaxseed to produce 
omega-3 enriched eggs will have any negative effect on the eventual production of standard eggs. The main objectives of 
the current research activity are: 1 - studying the delay effect of stop using flaxseed on production performance of laying 
hens. 2 - Studying the delayed effect of stop using flaxseed on the level of Omega-3 in eggs. The results show that there 
were no significant differences (P>0.05) on egg production, egg mass, egg weight, feed efficiency and food consumption 
between all the treatments at all ages studied. It was concluded that termination of using the flaxseed in the diet of laying 
hens does not have any negative impact on eventual production performance. 

ELSRC

Finding

 The results show that there were no significant differences (P>0.05) on egg pro-
duction, egg mass, egg weight, feed efficiency and food consumption between all the 
treatments at all ages studied. It was concluded that termination of using the flaxseed 
in the diet of laying hens does not have any negative impact on eventual production 
performance. 

Table 1.  Effect of Feeding Different Levels of Flaxseed after 36 weeks of Treat-
ment on Levels of Omega-3 and Omega-6 Fatty Acids

Parameters                                  Level s of Flaxseed
              Control  0 %   10 % Flaxseed  15 % Flaxseed
Amount of omega-3 (mg)       43.31 ± 10.91a   129.59 ± 48.96b 119.73 ± 28.75b
Amount of omega-6 (mg)       499.57± 81.73a   599.55 ± 74.57b 487.09 ± 80.20b
Ratio of omega-6 to omega-3 11.76 ± 1.66a   4.35 ± 0.37b  4.13 ± 0.45b

Table 2.  Effect of Stop Feeding Different Levels of Flaxseed after 17 wks of 
Stop Adding the Treatment on Levels of Omega-3 and Omega-6 Fatty Acids.

Parameters                             Level s of Flaxseed
           Control  0 %    10 % Flaxseed  15 % Flaxseed
Amount of omega-3 (mg)        17.17 ± 4.33a    19.71 ± 4.57a       22.14 ± 4.56a
Amount of omega-6 (mg)        201.46 ± 44.64a   233.34 ± 40.64a  262.38 ± 53.67a
Ratio of omega-6 to omega-3  11.77 ± 0.58a    11.79 ± 0.52a       11.86 ± 0.60a

Conclusion

The activity was completed successfully and important results that can be utilized by 
the poultry farms in Kuwait.

This activity was conducted to study whether or not stop using flaxseed in the diet • 
of laying hens will affect the production performance of these hens.
The results show that there were no significant differences (P>0.05) on egg produc-• 
tion, egg mass, egg weight, feed efficiency and food consumption between all the 
treatments at all ages studied. It was concluded that termination of using the flax-
seed in the diet of laying hens does not have any negative impact on eventual pro-
duction performance. 
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Abstract 
Finite element method has been employed to carry out free vibration analysis of beams with varying boundary conditions. Natural frequencies and mode shapes have been obtained very accurately. It has been shown that natural 

frequencies of lower modes converge faster compared to that of the higher modes. 

 
• To carry out free vibration analysis of beams using the finite element 

method. 
• To carry out error analysis of the approximate natural frequencies 

obtained using the finite element method. 

Objectives

Undamped free vibration problem can be mathematically expressed as 
an eigenvalue problem as given below

� − �2 � � = 0------------------------ (1)
where [K] is the stiffness matrix, [M] is the mass matrix, and � is the 
eigenvalue (natural frequency of the structure) and � is the 
eigenvector (mode shapes).  In finite element method the stiffness and 
mass matrices are obtained approximately. In this paper, two nodded 
classical Euler Bernoulli beam element model is used to model the free 
vibration problem.

Fig1 shows the two nodded Euler Bernoulli finite element beam model 
with two degrees of freedom at each node . Displacement within the 
element can be obtained as,

� = �1�1 + �2�2 + �3�3 + �4�4----------(2)
Where the shape functions are given by,

�1 = 1
4

[2 + ζ( ζ2-3)] ; �2 = �
8

[(ζ + 1)(ζ − 1)2] ; 
�3 = 1

4
[2 − ζ( ζ2-3)] ; �4 = �

8
[(ζ − 1)(ζ + 1)2] 

The element strain displacement matrix can be obtained as,
� = −  �

2�
��2

=−1
�2

[6ζ � 3ζ − 1 − 6ζ � 3ζ + 1 ] = [B][u]---(3)    
here ζ is the non-dimensional parameter and L is the element length

The stiffness matrix [K] can be obtained using the variational principle 

from the equation

� = ∫  � � � � � ��� ------(4)

� = ��
�3

12 6� −12 6�
6� 4�2 −6� 2�2
−12 −6� 12 −6�
6� 2�2 −6� 4�2

----(5)

Here the rigidity matrix [D]=EI, where E is the Young’s modulus of
elasticity and I is the moment of inertia. The mass matrix is a consistent
discrete representation of continuous mass distribution defined as

� = ∫�[�]� � ��-----(6)

 
� = ρ��

2

1 0 0 0
0 0 0 0
0 0 1 0
0 0 0 0

 -----(7) 

 

Free Vibration Using the Finite 
Element Method

Vibration analysis is an important part of the structural design of
mechanical components, aerospace structures, buildings, bridges etc.
Structures are designed against dynamic loading by properly designing
the natural frequency of the structures such that they are not matching
with external forcing frequency. The natural frequency of the structures
are obtained from free vibration analysis [1-4]. In most practical cases
the structures are designed with complex shapes and, hence it is not
easy solve the free vibration problem to obtain the natural frequency.
The approximate, finite element method is commonly employed by the
design engineers to obtain the natural frequencies of the structures. In
this paper, free vibration analysis of beams with different boundary
conditions are presented.

Introduction
Free vibration analysis of beams with various boundary conditions
have been carried out using in-house finite element program. The
finite element natural frequencies for the first four modes have been
presented in the Table 1. The mode shapes are presented in
Figures 2, 4 and 6. The beams have been descripted using varying
number of finite elements and the convergence study has been
carried out. It has been observed that as the number of finite
element increases the accuracy of the predicted finite element
frequency increases. Further more, the lower natural frequencies
converges faster than compared to the higher modes. Convergence
of eigenvalues of the are presented in figures 3, 5 and 7.

 

 

Analysis and Results 

Natural Frequencies [Rad/s]

Mode Fixed-Free Beam Fixed-Fixed Beam Simply Supported Beam

1 1.0261 41.2902 8.0512

2 39.3825 3.0524 1.2574

3 2.9787 1.1253 6.1219

4 1.0878 2.9120 1.8364

 
Finite element analysis has been employed using Euler Bernoulli 

beam element to predict the natural frequency of the beams with 

varying boundary conditions. It has been observed that natural 

frequency of lower modes converge faster compared to the higher 

modes.     

Conclusion
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Fig3 : Convergence of the first four natural frequencies of the Fixed-Free 
Beam for 100 elements.

Table1: Natural frequencies for the first four modes
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Fig2: Mode Shapes of the first four Natural Frequencies of the Fixed-Free 
Beam for 100 elements.

 

10 20 30 40 50 60 70 80 90 100

8.0511

8.0511

8.0512

8.0512
Convergence of w1

Number of Elements

V
al

ue
s 

of
 w

1

10 20 30 40 50 60 70 80 90 100
125.71

125.715

125.72

125.725

125.73

125.735

125.74

125.745
Convergence of w2

Number of Elements

V
al

ue
s 

of
 w

2

10 20 30 40 50 60 70 80 90 100
611.4

611.6

611.8

612

612.2
Convergence of w3

Number of Elements

V
al

ue
s 

of
 w

3

10 20 30 40 50 60 70 80 90 100
1830

1831

1832

1833

1834

1835

1836

1837
Convergence of w4

Number of Elements

V
al

ue
s 

of
 w

4

Fig5 : Convergence of the first four natural frequencies of the  Simply Supported 
Beam for 100 elements

θ 1 θ 2 

ѡ 1 ѡ 2 

ζ = 0 

ζ = 1 ζ = −1 L 

Fig1: The two-noded Euler Bernoulli beam element
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Fig4: Mode Shapes of the first four Natural Frequencies of the Simply Supported 
Beam for 100 elements.

 

10 20 30 40 50 60 70 80 90 100
41.287

41.288

41.289

41.29

41.291
Convergence of w1

Number of Elements

V
al

ue
s 

of
 w

1

10 20 30 40 50 60 70 80 90 100
305.05

305.1

305.15

305.2

305.25
Convergence of w2

Number of Elements

V
al

ue
s 

of
 w

2

10 20 30 40 50 60 70 80 90 100
1123

1123.5

1124

1124.5

1125

1125.5
Convergence of w3

Number of Elements

V
al

ue
s 

of
 w

3

10 20 30 40 50 60 70 80 90 100
2895

2900

2905

2910

2915
Convergence of w4

Number of Elements

V
al

ue
s 

of
 w

4

Fig7 : Convergence of the first four natural frequencies of the Fixed-Fixed 
Beam for 100 elements.

 

0 5 10
-0.8

-0.6

-0.4

-0.2

0

Total Length
Dis

pla
ce

me
nt

First Mode

0 5 10
-0.5

0

0.5

Total Length

Dis
pla

ce
me

nt

Second Mode

0 5 10
-0.5

0

0.5

Total Length

Dis
pla

ce
me

nt
Third Mode

0 5 10
-0.5

0

0.5

Total Length

Dis
pla

ce
me

nt

Fourth Mode

Fig6: Mode Shapes of the first four Natural Frequencies of the Fixed-Fixed 
Beam for 100 elements.

 



104

KISRR esearch   Sector
Scientif ic  Poster  Day

March 28, 2016



105

KISRR esearch   Sector
Scientif ic  Poster  Day

March 28, 2016



106

KISRR esearch   Sector
Scientif ic  Poster  Day

March 28, 2016

Abstract
Modifications in the pore structure and microstructure have been studied on blended cement paste incorporating regionally available mineral admixture in the form of 
volcanic ash using different characterization techniques like XRD, SEM, optical microscopy and FT-IR.

Figure 2. X-ray pattern of 35C, 35V20, 35V30, and 35V50 after (a) 28 &
(b) 90 days

127 115 114

69 102 94
100% OPC 70% OPC-30% VA 50% OPC-50% VA

Figure 1. Paste observed in fluorescent light. The images 
in the upper row represents 1 day old paste, the lower row 
14 days old pastes.(The scale goes from 0 being 100%
dense to 255 being 100% porosity). 

Dr. Antony Joseph; ajoseph@kisr.edu.kw  Ph: (+965) 66359035 

Effect of Volcanic Ash on the Microstructural Development of Hydrated 
Cement Paste

Antony Joseph, Suad Al Bahar, Jayasree Chakkamalayath and Saud Al-Otaibi
Construction and Building Materials Program (CBM), Energy and Building Research Center (EBRC), Kuwait Institute for Scientific Research (KISR)

Introduction
The deterioration of concrete structures in the existing hot
and cold climates of Kuwait along with the chloride and
sulphate attack has opened a wide range opportunity for
the researchers on the usage of Pozzolanic materials[1] in
concrete construction, particularly as the Gulf region is
nourished with vast deposits of natural Pozzolana like
volcanic ash(VA) [2]. 

Objectives
To study the effect of incorporation of different
percentages of volcanic ash on the microstructural
properties of hydrated cement paste with an objective to
determine the optimum percentage of VA that can be
added to cement paste to obtain the maximum benefits. 

Methods
Locally available ordinary Portland cement and volcanic
ash samples of average size 20 µm obtained from Saudi
Arabia was used in this study. The cement paste study
was carried out on control sample and with five
progressive increments of VA replacement percentages,
from 10-50% and at four different w/c ratios, 0.25, 0.35,
0.45, and 0.55, totalling 24 mixes. Characterization of
volcanic ash was carried out as per ASTM C 648. The
microstructural analysis was carried out using optical
microscopy, SEM, FT-IR, and XRD and the tests were
done with samples of all w/c ratio after 28 and 90 days of
curing. Particle size distribution analysis was conducted
on OPC and VA and the Mean particle size for OPC and
VA was found to be 21.58 µm and 23.12 µm respectively.

Results
Optical fluorescence microscopy shows the apparent
capillary porosity by use of fluorescent light of the 1 and
14 days old samples (Fig.1). Paste with 100% OPC show
the densest texture after 14 days. The most porous paste
are seen in samples with 30-50% volcanic ash
replacement. After 14 days, samples with volcanic ash are
generally more porous than the OPC indicates that the
volcanic glasses have not yet reacted.

XRD analysis shows portlandite as the major phase
present in both 28 days and 90 days aged samples as
reported by other researchers[3] (Fig. 2). The phases
identified after 90 days of curing (Fig. 2b) is same as in 28
days samples (Fig. 2a). Ettringite (Ca6Al2(SO4)3(OH)12·
26H2O),

brownmillerite (Ca2(Al.Fe)2O5), alite, belite and
anorthite (CaAl2Si2O8) were identified in minor
amounts along with the major phases of C-S-H and
portlandite in both 28 & 90 days samples. As
expected, samples with more than 20% volcanic ash
(VA) content shows a minor peak of anorthite at
27.7ᵒ (2θ). This shows that some excess VA
remains unreacted in the sample after 90 days of
curing. SEM analysis shows various hydration
products like C-S-H, C-H, CaCO3 and ettringite.

Figure 4. FT-IR spectra of (a) 25V10 samples after 28 days and 90
days of curing (b) 25V50, 35V50 & 55V50 after 90 days of curing.

(a) (b)

(a) (b)

35V20, 28d 35V20, 90d 35V40, 90d

Figure 3. Microstructure of hardened cement paste samples of 0.35
w/c ratio at 28 and 90 days curing with varying VA content.
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Figure 5. Estimated phase composition based on Si/Ca versus
Al/Ca (atomic %) of (a) 100% OPC and (b) 70% OPC-30% VA. Bulk
represents average of the paste including unhydrated cement
grains and volcanic glass.

The peaks at 1409 cm-1 and 1483 cm-1 due to the formation of
carbonated products which are much less in 90 days samples when
comparing with 28 days samples. The relative peak intensity ratio of
the broad peak in the region 3000-3650 cm-1 (C-S-H and ettringite)
and OH stretching frequency of portlandite at 3643 cm-1 is more in
samples without VA. With increase in VA content this ratio becomes
equal in 90 days samples (Fig. 4b). This is due to the conversion of
C-H to C-S-H by pozzolanic reaction with VA. The effect was less
predominant in 28 days old samples. This indicates that pozzolanic
reaction takes place at later ages with the addition of VA. EDX data
obtained is plotted in the phase diagrams (Fig.5) to estimate the
phase composition of the samples. The dominant phase
assemblages formed in paste samples are CH-CSH-monosulphate.

In FT-IR analysis hydration of the silicate phases causes a shift in the
band ν3 (SiO4) from 924 cm-1 (anhydrous) to 977 cm-1 (25V10) over 90
days which is almost same as we have seen after 28 days (25V10, 976
cm-1) (Fig. 4a). The sharp peaks at 3640 cm-1 (25C) and 3638 cm-1

(25V50) shows the presence of OH stretching frequency of portlandite.
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Conclusion
The microstructure becomes more and more denser with increasing
the amount of VA over a longer period of curing time. The C-H
formed in the initial hydration reaction of C3S and C2S reacts further
with VA and forms more C-S-H (pozzolanic reaction) and this can
be considered as the 2nd stage of C-S-H formation. So ideally
between 10-30 % replacement will be suitable for optimum
pozzolanic reaction and for additional formation of C-S-H.

 

Samples after 90 days of curing showed much denser morphological
structure than 28 days of curing with either gel or reticular type of C-S-H
morphology. The amount of ettringite needles decreased tremendously
and amount of C-H crystals increased in general after 90 days of aging
(Fig. 3).

Figure 6. Instruments used for analysis
EPMA

SEM
FT-IR

XRF

XRD
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ResultsObjectives
To further the understanding of how to 
effectively substitute volcanic ash into 
Portland cement paste for better 
performance, durability and 
sustainability by considering various 
microstructural product formation 
along with the influence on pore 
structure.

Methods

Surface Analysis

 The use of volcanic ash as a partial substitute to Portland cement can be a viable alternative 
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Introduction

Structural health monitoring (SHM) involves continuous monitoring of the dynamic characteris-
tics of a structure by digital instruments (e.g., acceleration sensors). SHM helps to detect and 
locate the damage, and to make a decision automatically whether the damage is within the ac-
ceptable limits for the structure or not [1-4]. Recently, there is a large increase in construction 
of tall buildings in Kuwait. Photographs for the Kuwait City is depicted in Fig. 1. It may be noted 
that several tall buildings in Abu Dhabi were shaken during April 9, 2013 Bushehr, Iran (M6.3) 
and April 16, 2013 Iran-Pakistan Border (M7.8) earthquakes. SHM helps to monitor the struc-
tural behavior during such unforeseen events. Hence, SHM is very important in Kuwait and the 
middle east. In this paper, instrumentation details of the SHM system designed as a part of the 
real time monitoring of the Al-Hamra tower is presented. 

Objectives

To carry out finite element analysis to examine the dynamic characteristics of the tower nu-• 
merically
To obtain the optimal sensor placement for the structural health monitoring system• 

Finite Element Analysis

The sensor design is based on:
Free vibration analysis of the Al-Hamra tower using finite element model (Mode shape be-• 
havior) (Fig. 2 & 3).
Visual inspection: To examine accessibility of the locations.• 
Structural and architectural drawings.• 
The tallest building in Kuwait – the Al-Hamra Tower (412.5 m) was chosen to be monitored. • 
The building was built using cast-in-place concrete. A full scale finite element model (Figs. 
2 & 3) of the Al-Hamra
Tower was constructed to study its dynamic characteristics and establish the model as a • 
basis for SHM. Beam, frame and shall elements are used to describe the structural compo-
nents of beams, columns, shear walls, etc.

Abstract
During the last few years, vast urban development is observed, and tall buildings and skyscrapers are being constructed in Kuwait. These 
tall building are vulnerable to any ground motion especially for the fact that Kuwait is located near Zagros area which has many geological 
and seismic activities. Therefore, the objectives of this study are: calculating the seismic ground displacements due to local and regional 
earthquakes; data acquisition and processing systems; understand the structural performance of the buildings including dynamic character-
istics under the actual environmental and foundation conditions; construct a mathematical model for the prediction of building performance 
and structural characteristics for various load conditions and perform correlation studies with the results from the measurements; evalu-
ate building safety through data analysis and mathematical models and study parametrically possible strengthening and retrofit scenarios; 
assess level of structural safety (reliability), serviceability and comfort level, and evaluate existing building code requirements and make 
recommendations for improvement based on the performed studies.  The Structural Health Monitoring System (SHM) is conducted to the 
highest building in Kuwait, which is Al-Hamra building, to collect data and monitor its dynamic characteristics. 

Optimal Sensors Placement Analysis 
Sensor placement plays a key role in deploying sensor networks for efficient and effective 
health monitoring of tall buildings. Optimal placement of a given number of sensors is able to 
capture and extract as much information as possible for evaluating the structural integrity.

A discrete optimization-based automated OSP algorithm was proposed to find the best theo-
retical sensor locations (see Figs. 4-6) for instrumentation of the Al-Hamra Tower. The sensors 
is designed to identify the building’s main vibration modes and their variations along the height, 
including two horizontal translations, rotations with respect to vertical axis, rocking motions 
with respect to foundation, and soil-structure interaction.

Structural health monitoring of Tall buildings in Kuwait
Eng. Jamal Al-Qazweeni, Eng. Safa’a Abdul Salam, Dr. Jafarali Parol, Dr. Hao Sun, Dr. Ammar Ben Nakhi, 

Dr. Abdulla Al Enezi, Dr. Hasan Kamal and Prof Oral Buyukozturk
Energy Efficiency Technologies Research Program, Energy and Building Research Center

Kuwait Institute for Scientific Research, 
email: jqazweni@kisr.edu.kw

EBRC

Fig 1. View of the Kuwait City

Fig. 2. Finite element model of the 
Al-Hamra Tower

Fig. 3. First three modes of the Al-Hamra 
Tower model(6.5, 4.8, 2.9 sec)

Fig. 4. Al-Hamra Tower instrumentation design

Fig. 6. OSP conver-
gence

Fig. 5. Extracted Al-Hamra Tower 
modes for OSP

Results
The sensors recommended for the SHM system include accelerometers, tilt-meters (i.e., rota-
tional sensors), GPS sensors, a wind sensor, and temperature sensors. It is spread over nine 
floors along the height. Detailed instrumentation design is presented in Table 1. The system 
will include software to process, analyze, and interpret the data, and graphically display the 
results, all in real time. The software will also include a module that will warn the Tower’s op-
erators when any response parameter gets close to the pre-defined threshold levels.

Table 1. Details of the Instrumentation 

Conclusion
This techniques that were studied in this project are:  finite element modeling, optimal sensor placement, and 
monitoring data processing for integrated SHM of tall buildings.
The developed approaches are readily used for SHM of tall buildings such as the Al-Hamra Tower in Kuwait.
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Floor Location Uni-axial
accel

BI-axial
accel

Tri-axial
accel

BI-axial
Tiltmeter

GPS
sensor

Wind
sensor

Temperature
sensor

Roof - - - - 2 1 2

76 - - - - - - -

65 - 3 - 1 - - -

54 - 3 - 1 - - -

42 - 3 - 1 - - 2

29 - 3 - 1 - - -

16 - 3 - 1 - - -

6 - 3 - 1 - - -

B2 - 3 - - - - 2

B3 2 - 2 - - - -
Total No. of

scasors 2 24 2 7 2 1 6

Total No. of
channel 2 48 6 14 6 2 6
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Introduction 
  
 Kuwait Oil Company (KOC) deployed 1,000 reef balls over an area of 48,500 m² in 2005, 
creating a large artificial reef system (Alhazeem et al., 2010). The reef balls were deployed in 
water depths of about 7 to 9 m off the coast of Kuwait, about 4 NM south and 1.5 NM east of 
Al-Ahmadi Port at 28°59.279’N; 48°12.418’E (Fig. 1). The artificial reef deployment was initi-
ated by the KOC to contribute to the conservation and rehabilitation of the marine environment, 
and to provide additional reef habitats to enhance fish stocks. 
The Kuwait Institute for Scientific Research (KISR) has a research contract with KOC to as-
sess the potential for use of artificial reefs in habitat enhancement / rehabilitation in Kuwait. 
This project has the stated aim of assessing the potential for implementation of an artificial reef 
project at Kubbar, an offshore island with extensive coral reef development that is located ap-
proximately 70 km off-shore from Kuwait city and it is one of the best developed reef islands 
(Figs. 1 and 2). The coral reef at Kubbar is considered to be under higher pressure from an-
thropogenic stressors than most offshore reefs of Garoh and Umm Al Maradem ilands  (Fig. 
2) both as a result of its closer proximity to the city (ie. damage from boat anchorage and div-
ing) as well as its location adjacent to intensive shrimp trawling areas (ie. sedimentation). The 
qualitative and quantitative surveys of the benthic community at the Kubbar reef was carried 
out. The detailed information documenting the findings of these surveys and recommendations 
regarding the potential use of artificial reefs at Kubbar. 

Materials and Methods

Photoquadrats were used to survey the reef community at each of the five sampling sites (Fig. 
3). Six replicate 30 m transect tapes were laid out perpendicular to the reef slope at each site, 
with the deepest point starting ca. 10 m in from the reef base and extending up the reef slope. 
Depth at the base of the transects ranges from 4 to 8 m, and was ca. 2 m depth at the shore-
ward end. Transect tapes were laid parallel to one another and spaced ca. 5 m apart, providing 
broad coverage of the same general reef areas that were surveyed by earlier authors. A Nikon 
D700 dSLR camera mounted to a frame enclosing a 0.25 m2 quadrat area was used to cap-
ture high-resolution digital images of quadrats at 3 m interval along each transect, for a total of 
11 quadrats per transect and 66 quadrats per site (Bento et al., 2015; Burt et al., 2011a; Burt 
et al., 2013; Burt et al., 2015).

Results

Abstract

Coral reefs in Kuwait occur at high latitude (29o N) and in extreme environmental conditions (SST range: 13 to 32 C, annually), and have been subject to chronic 
anthropogenic pressure in recent decades (recurrent bleaching, oil spills and chronic recreational anchoring and diving impacts). Coral communities at six sites 
around Kubbar Island were surveyed in 2015 and compared these to quantitative survey results collected at the same sites 31 years earlier (1984) as well as re-
sults from several sites resurveyed a decade ago (2003) in order to characterize changes in coral community structure in this marginal reef environment. Mean 
coral cover was 25% in 2015 compared with 34% in 1984, but declines in coral cover were significant at only one site. A total of 13 coral genera were observed 
across sites, comparable to the 12 observed in 1984 and the 13 observed in 2003. Urchins have historically been considered an important bioeroder on Kuwait 
reefs, reaching densities of up to 100 m-2. Echinometra mathaei density averaged 9.7 urchins m-2 in 2015, far lower than the 62 urchins m-2 observed in the 
1980s, suggesting that earlier observations represented a bloom following bleaching that occurred in the early 1980s. Overall, the results of this study show a 
high degree of long term stability in coral community structure in the marginal and heavily disturbed environment of northern Kuwait
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Artificial Reef “Reef Ball”

Fig. 3. Anchoring locations for survey sites 
in the current study (2015, green) relative to 
the anchoring points for surveys performed 
in 1986 (yellow) by Downing (1989).

Fig. 4. Overall composition of the benthic commu-
nity at the five survey sites at Kubbar Island. 

Fig. 5. Mean (±SE) coral cover at each 
sampling site. Different letters indicate sig-
nificant differences between sites (Tukey’s 
test, p<0.05). 

Table 1. Coral genera observed at each survey 
sites at Kubbar Island. 

Fig. 1. Locations of the Kuwait Oil Company’s 
artificial reef and Kubbar island.

Fig. 2. The best developed coral reefs of Kuwait is at Kubbar, Garoh and Umm Al Maradem islands.

Discusion 
The decline in coral cover at one single site was mainly due to a >80% loss of formerly dominant 
Acropora, and a concomitant shift towards a lower cover community dominated by massives.
Artificial reefs are to be considered, that they instead be used as means to divert pressure away from 
the important natural reef at Kubbar, rather than as a compensatory mechanism. Recreation boat an-
chor damage has been consistently reported to be a problem at the coral islands of Kuwait since the 
1980s (Carpenter, 1997; Downing, 1989; Price, 1993). Although deployment of mooring buoys have 
removed some of the pressure from these reefs (Rezai et al., 2004), anecdotal reports suggest that 
the density of boats far exceeds mooring capacity, particularly on weekends. If artificial reefs were 
constructed at some distance from the natural reef and designed to be dual purpose – serving both 
as a mooring station and a dive site – the use of artificial reefs could provide conservation benefit 
to the natural reef ecosystem at Kubbar. By providing an alternate mooring area, they could serve 
to reduce anchor damage to the natural reef ecosystem, and if designed in a network format using 
clustered notes connected by corridors, they could provide an interesting alternative for recreational 
divers, reducing fin strikes and other diver impacts.

Conclusion 
The purpose of this study has been to assess the current status of the coral reef at Kubbar island to determine 
whether the use of artificial reefs is warranted. The results of this study are quite positive in indicating that there 
has not been substantial degradation of Kubbar’s coral reef over the past three decades. In terms of cover, 
generic diversity, and community composition, there have been few changes in the coral community since this 
area was first surveyed in the 1980s. These results are particularly important in light of the fact that coral reefs 
elsewhere in the Arabian Gulf have experienced considerable declines in live coral cover and substantial shifts 
in community structure in the past 15 years (Burt et al., 2011; Burt et al., 2013; Burt et al., 2015; Kavousi et al., 
2013). Together, these results suggest that Kubbar island should be considered an important ecological asset 
for Kuwait, and that the deployment of artificial reefs for reef restoration or compensation purposes is not war-
ranted.
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Introduction 
  
 Kuwait’s marine environment suffers from increased organic pollution and low oxygen in 
semi-closed areas. Several fish kills have been reported during hot summers due to low oxy-
gen Sea cucumbers maintain the coral reef’s health  levels in semi-closed coastal locations.

 Sea cucumbers, as bioturbators, prevent the accumulation of organic material and harden-
ing of bottom surface and formulation of the harmful hydrogen sulphide layer via their move-
ment and feeding mechanism. A preliminary study conducted at KISR showed promising re-
sults in using sea cucumber for lowering organic load in sediments.
However, the currently very few quantitative studies reported on this kind of research. 

Materials and Methods

 The sea cucumbers were kept for acclimatization and fattened using dried seaweeds. Or-
ganically rich sediments namely black sediments were collected from a heavily polluted coastal 
area near the Rescue Centre Marina at Ras Al Salmiyah. Six aquaria ( 65x 40x 30 cm)  were 
used and filled with 5 cm height (7 kg) of the sediments added in each tank. Sediment was 
sieved by using a 1 mm mesh to remove large particles. Total of four animals are added in each 
tank, three animals of the species Stichopus hermanni and one of the species Holothuria atra 
(around 1 kg biomass). No feed was provided to the animals during the duration of the experi-
ment. Weekly measurement for the total biomass of the animals will be measured to the near-
est 0.01g. Daily measurement of Temperature, DO, Salinity and pH was recorded. 

 On weekly bases, water samples from each tank was analyzed for NO2, NO3, NH4 and 
SiO3 (based on the cadmium reduction method), Ammonia was measured manually using the 
Beckman spectrophotometer (Grasshoff et al., 1993). Also, the water was measured for silicate 
and phosphate. Total organic carbon (TOC) was measured as well  according to EPA method 
9060. Chlorophyll was determined using the Turner Chlorophyll-a Protocol.

                                 

Results

Sediments Analysis
 The results of this experiment showed that the total organic carbon (TOC), ammonium- ni-
trogen (NH4) and phosphorus (PO4) contents in the dry sediment ranged from 0.14 to 2.5% , 
0.002 to 0.01 mg/g and 0.01 to 0.03 mg/g, respectively. 
A TOC content in the sediment increased with time at culture experiment, indicating that or-
ganisms farming enhanced the accumulation of organic matter in the sediments to some ex-
tent. Sediment showed net nitrate, ammonium and phosphorus uptake during the experiments 
periods, and significant differences were found among periods of experiments. The suddenly 
variation occurred for nutrients fluxes (such as NH4 and PO4) due to the infection occur the 
organisms during certain periods. 

Dissolved inorganic phosphate (DIP) was released from the sediments in all treatment tanks 
with low flux rates. The results suggested that non-artificial-feeding sea cucumber culture 
ponds could not only yield valuable seafood products, but also effectively remove nutrients 
from the aquaculture systems and consequently alleviate nutrient loadings of the nearby 
coast and improve the water quality. 
  

Water Analysis
 The nutrient concentration in the seawater samples collected from different tanks is summarized 
in the table 1.The average concentration of nitrate, phosphate and ammonia  in the replicate tanks 
(Tank 1, 2, 3 and 4) were 19.04 µM (0.22 to 48.22 µM), 0.86 µM (0.21 to 2.37 µM) and 45.62 µM 
(7.75 to 87.11 µM) respectively. The mean concentration of nitrate, phosphate and ammonia in the 
controlled tanks (Control 1 and 2) were 5.97 µM (0.28 to 24.93 µM), 1.27µM (0.44 to 2.41 µM) and 
20.31 µM (10.21 to 40.74 µM) respectively. 

 The average phosphate concentrations were within the range of values published by Al-Yamani 
et.al.2004 in Kuwait’s waters. 
 The concentrations of nutrients in tanks with living organisms were much higher than the con-
trolled tanks. Also, the nutrients concentration was sharply increased after 18th October, 2012. Am-
monia concentrations were higher than the average reported values in Kuwait’s waters and showed 
a sharp decrease after 18th October, 2012. Hence the life cycle of the organisms living in the tanks 
is affecting the nutrients concentration either positively or negatively. More likely ammonia was de-
composed /oxidized to nitrate by the bacteria living in water.   General findings showed interesting re-
marks; which should lead to further investigation and more controlled experiments. Ammonia should 
be measured manually by fixing at the field to get accurate estimates of ammonia values.

Conclusion 

 Sea cucumber shows promising results in lowering the organic pollution. A pilot scale study is required to be 
conducted to assess using cultured  sea cucumber to mitigate the organic pollution in the closed coastal areas.
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Abstract

 Kuwait’s marine environment suffers from increased organic pollution. Sea cucumbers play an important role in the marine environment. They create a health-
ier environment for many types of benthic micro-organisms through their slow movement and feeding mechanism on micro-organisms and organic material. 
A preliminary study has been conducted in KISR to assess the possibility of using sea cucumbers for mitigation of the costal pollution. The results showed prom-
ising possibility for using sea cucumber to lower the organic load in sediments. 
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Fish kill 2005 in Marina beacause of low oxygen ( KISR)

 Fig. 3 The Organic Pollution Mitigation Experiment 

Fig.1   Holothuria atra                     Fig. 2  Stichopus  hermanni

Sediment samples was analysed weekly for 
TOC, nutrients concentration (phosphorus, ni-
trate, nitrite and ammonia), suspended solids, 
H2S, total sulphate and total iron. 

 Fig: (1) Effect of Sea Cucumber Treatment on TOC 
and Phosphorus .

Fig: (2) Effect of Sea Cucumber Treatment shows the 
negative relationship between the TOC and Ammounim.

Treatment

Tank 1

Tank 2

Tank 3

Tank 4

Control 1

Control 2

NH3 (µM)PO4 (µM)NO3 (µM)

Mean

52.4

40.19

44.19

45.25

19.52

20.27

Mean

0.5

0.99

1.06

0.82

1.39

1.07

Mean

18.83

9.3

21.31

13.82

5.22

4.93

Mean

87.11

78.28

77.52

80.74

36.6

40.74

Max

0.67

1.97

2.37

2

2.41

16.3

Max

44.4

48.22

43.57

41.96

24.93

18.12

Mean

8.34

7.75

16.9

12.96

10.54

10.21

Min

0.21

0.48

0.35

0.32

0.63

0.44

Min

0.22

0.24

.075

0.3

0.28

0.32

Table 1: Nutrient concentration in replicate tanks with sea cucumber and controlled tanks during the sampling period 
29th September 2012 to 8th November 2012.
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Introduction

 The growing number of population has led to restaurants and houses to widely 
spread in Kuwait. This has increased the amount of oils used in daily cooking and their 
waste outcomes (Naima and Liazid, 2013; Rubianto et al., 2013). As these oils have 
organic bases, they can be considered as feedstocks to produce biofuel. Its combus-
tion produces a safe and environmentally clean energy output (Oprea et al., 2007; 
Oprea et al., 2008; Ampaitepin and Tetsuo, 2010). This energy can be utilized to pro-
duce power for applications such as camping or even help provide electricity at remote 
areas where infrastructure is limited. 
In 2005, biofuel production had reached 1.1 billion gallons worldwide, with most fuel 
being produced in the European Union (Knothe, 2001). Kuwait has made advanced 
achievements in utilization of renewable energy sources like wind and solar through its 
Shagaya power plant project. Thus, proposing another source based on waste trans-
formation will be an added value to Kuwait’s energy diversification and environmental 
concerns.

Objectives

 The main objective of this study was to determine the total changes in used cook-
ing oil in the state of Kuwait up to the year 2020 by statistically forecasting the data 
collected from the years 2011 to 2014.

Methods

Data on the quantities of cooking oils that are imported and produced in Kuwait from 
both the Kuwait Central Bureau, and the Kuwait Flour Mills and Bakeries Company be-
tween 2011 and 2014 were collected. This is because they represent the only available 
source of cooking oil within the country. 
The collected data are forecasted statistically using a linear trendline for forward data 
to predict the future changes in quantities. A 50% reduction in the collected and fore-
casted data is assumed for the possible amount of used cooking oils that can be col-
lected from its initial stage and used as biofuel feedstock (Naima and Liazid, 2013).

Abstract

A study was conducted in order to determine the future changes in biofuel feedstock, namely, used cooking oils in the state 
of Kuwait. The method used in this study involved data collection of all raw cooking oils produced in Kuwait and exported 
to it between the period of 2011 and 2014, which represents the overall amount of cooking oil within the country. This is 
followed by a calculation of the estimate used cooking oil produced from its initial form. The estimated amount is then fore-
casted using linear regression trendline for forward data to determine the future changes in quantities up to the year 2020. 
The research findings showed that the amount of used cooking oils will increase by 32% in the year of 2020 and that the 
percentage of error for the yearly prediction is 6%.

Results

 The results show that the market share from 2011 to 2014 for both imported and 
produced cooking oils in Kuwait are 75% and 25% respectively. In 2011, the total 
amount of used cooking oils was 74,013,481 kg. This is expected to increase by 32% 
in the year of 2020. The percentage of error for the yearly forecast is +/- 6% which is 
reliable since it is less than 10%. Figure 1 demonstrates the market share of cooking 
oils and Fig. 2 illustrates both the collected data and the forecast trend line.

Conclusion

 An evaluation of the future increase in used cooking oils within the state of Kuwait 
was carried out. The study included data collection from the period of 2011 to 2014 on 
raw cooking oils from the local producer, Kuwait Flour Mills and Bakeries Company, 
and from all exported sources available at Kuwait Central Bureau. The data were then 
forecasted to determine the future changes in quantities up to the year 2020. The re-
sults showed an increase of 32% with a yearly error factor of 6%. This indicates that 
used cooking oils as a feedstock has a great potential in supplying the production of 
biofuel in Kuwait.
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Figure 1. Cooking oils market 
share in Kuwait.

Figure 2. Cooking oils collected data and forecasted trendline.
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Introduction 
  
 Revegetation of degraded lands requires production of good quality nursery seedlings for success-
ful establishment of seedlings (Quoreshi, 2008). Nitrogen fixing tree species can play a major role in 
improving productivity of degraded desert soils. Inoculation of Acacia spp. with effective rhizobia may 
benefit plant establishment and growth in the nursery and field. Acacia spp. often exhibit specificity for 
effective nitrogen fixation and require evaluating any commercial inoculum before using it in a large-
scale inoculation program. Nitrogen fixation in leguminous plants is accomplished by the root internal-
ization (infection) of microsymbiont and development of specialized nitrogen fixing root organs called 
nodules. The nitrogen fixed in the leguminous plants increases the soil fertility when the plant leaf or 
tissues reaches the rhizospheric soil and is decomposed by the soil microbes for the release of plant es-
sential micronutrients. The adverse effect of the generous use of chemical fertilizers leads to the use of 
this alternative form of fertilizer called bio fertilizers. Acacia pachyceras is the only native tree species of 
Kuwait and the nodulation potential and nitrogen fixation capacity of this tree species with Rhizobium or 
Bradyrhizobium are not reported in Kuwait. In this greenhouse study, Acacia pachyceras seedlings were 
inoculated with two commercial inoculum of Rhizobium leguminosarum ATCC and Bradyrhizobium sp. 
ATCC to evaluate the nodulation potential, nitrogen uptake, and growth performance of test seedlings. 

Objectives

 To  evaluate the competency of commercial Rhizobium leguminosarum ATCC and Bradyrhizobium 
sp. ATCC on the nodulation potential growth and nutrition of Acacia pachyceras under greenhouse con-
ditions.

Methods

Germination of Acacia pachyceras seeds    
The pre-germinated Acacia pachyceras seeds were grown in jiffy-pots containing potting soil and perlite 
mix as planting medium until the appearance of three primary leaves (two weeks). Transplantation was 
done from the jiffy pot to one gallon pot containing the same planting medium at the end of the second 
week and allowed to grow under greenhouse conditions.

Inoculum preparation and inoculation
The commercially available Rhizobium leguminosarum ATCC and Bradyrhizobium sp. ATCC (American 
Type Culture Collection) was grown on Yeast Extract Manitol broth (YEM) for 24 h at 30°C with continu-
ous shaking of 180 rpm. The bacterial cells were harvested by centrifugation and the pellet was washed 
and suspended in 0.89% saline. The optical density (OD) of the bacterial suspension was adjusted to 
one by diluting the suspension with normal saline.  
One month after transplantation to one gallon pots, a replicate of five seedlings were inoculated with 3 
ml of 1 OD bacterial suspension (Rhizobium leguminosarum ATCC [1.1x106 cells] / Bradyrhizobium sp. 
ATCC [1.2x107 cells]), where 3 ml of sterile normal saline solution was added to the control.  Two seed-
lings of similar sizes were harvested at the time of inoculation to evaluate the root system as reference. 
The seedlings were harvested after 26 weeks for evaluation. The images of Accacia seedlings at the 
time of inoculation and at the time of harvest (26th week) are given in Figs. 1 and 2. 

Abstract

 The purpose of this research was to evaluate the nodulation potential, seedling growth, and nutrition of Acacia pachyceras when inoculated with two commercial inoculum 
Rhizobium leguminosarum ATCC and Bradyrhizobium sp. ATCC under greenhouse conditions. The characteristics of Kuwait soil with high gypsum and salt content and low 
clay and organic content makes the land deficient in plant available nutrients. Consequently, there is a need to improve soil fertility to protect and restore the only native plants 
Acacia pachyceras of Kuwait. In this present greenhouse study, Acacia pachyceras seedlings were inoculated with two commercial inoculum, and the nodulation capacity, ni-
trogen content, and growth performance of the seedlings were evaluated. The successful nodulation on Acacia pachyceras roots by Rhizobium leguminosarum ATCC and Bra-
dyrhizobium sp. ATCC has occurred and confirmed that these two commercial inoculum have the ability to infect and establish nodulation with Acacia pachyceras. Our results 
also show improved seedling nutrition when inoculated with commercial inoculum. Further research is required to investigate the nitrogen fixation capacity of these commer-
cial inoculum before using it in a large-scale inoculation program.  However, our preliminary results suggest that these two commercial inoculum could be useful when used 
at optimum application rates of bacterial inoculum in inoculation programs to increase the growth and nutrition of Acacia pachyceras. 

Evaluation of commercial Rhizobium leguminosarum ATCC and 
Bradyrhizobium sp. ATCC on the nodulation potential of 

Acacia pachyceras under greenhouse conditions
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Fig. 1 Inoculation of Acacia pachyceras seedlings  
with commercial bacterial inoculum

Fig. 4 Root nodules of Acacia pachyceras seedlings 
inoculated with Bradyrhizobium sp. ATCC

Fig. 9 Average fresh and dry shoot biomass of in-
oculated and uninoculated Acacia seedlings   

Fig. 2 Acacia pachyceras seedlings at the time of 
harvest

Fig. 3 Root nodules of Acacia pachyceras seedlings 
inoculated with Rhizobium leguminosarum ATCC

Table 1. Nutrient content of inoculated and uninocu-
lated Acacia pachyceras seedlings

Data collection
At the end of the 26th week, all the seedlings were harvested and each of the Acacia seedlings were 
evaluated for nodulation, nutrient uptake (NPK), and growth performance (height, growth rate, fresh 
plant biomass, and dry mass of shoot).

Results
  

The results revealed that the commercial inoculum used in this study have the ability to infect and 
form root nodule with the Acacia pachyceras roots (Figs. 3, 4 and 5).
There were no root nodule formation observed with uninoculated control seedlings. 
Seedling nutrition (Table 1 and Fig. 6) and plant growth (Figs. 7, 8, and 9) improved when compared 
to the control seedlings.
Shoot nitrogen content significantly improved suggesting that nitrogen fixation had occurred with inoc-
ulated seedlings, but further research is needed for the confirmation of the nitrogen fixation process.

 

Conclusion 

Based on our preliminary results, we conclude that there is a potential for the use of these two  commer-
cial inoculum, Rhizobium leguminosarum ATCC and Bradyrhizobium sp. ATCC, in inoculation studies in 
improving growth and nutrition of Acacia pachyceras seedlings.
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Introduction 
  
 The increasing demand for fresh vegetables has led to the cultivation of vegetables under protected 
horticulture systems in a large scale manner in order to meet the worldwide demand. Closed systems 
for plant production with artificial light have several potential benefits, such as higher quality of trans-
plants, shorter production period, and smaller use of resources, compared with conventional systems. 
Plant factory is the top pattern of modern protected horticulture and is advantageous over other meth-
ods by means of efficient land use, year-round production, and increased productivity (Kwon, 1996). 
In recent years it has been increasingly important to provide safe and healthy food with good quality to 
consumers, particularly for leafy vegetables which are eaten raw. The  recent   progress  in  solid-state  
lighting,  based  on  light-emitting  diodes  (LEDs), facilitated and expanded  the  research  in  this  field 
and created  an outset  for new progressive plant cultivation  technologies. It is really important to study 
and determine the appropriate light quality provided by LED lighting and its effect on plant growth in a 
closed-type plant factory system. The result outcomes would be useful in selecting the best energy-use 
efficient wavelengths for increased production of plants with high quality.

Objectives

 To investigate the effect of different light qualities combined with the use of surface-anodized alumi-
num gutters on growth parameters, anthocyanin content, nitrate metabolism and aluminum levels in leaf 
lettuce (Lactuca sativa L. ‘Jeockchima’) which is one of the major vegetable cultivated in a closed-type 
plant factory system. 

Methods

Plant material: Leaf lettuce (Lactuca sativa L. cv. Jeokchima) 
Grown in chamber type, closed plant production system (Model C1200H3, FC Poibe Co. Ltd.,) 
Treatments: 3 light treatments [FL (control), LED – (R:B:W = 8:1:1), White LED] and 3 gutter-type  
beds [anodized surface at a thickness of 0 (control), 10, 20 µm] x 3 Reps. x 18 Plants x 3 Chambers  
Light intensity: 150±10 µmol·m-2·s-1  
Photoperiod: 18/6 (Light/Dark)
Irrigation: Deep flow technique with a recycling nutrient solution (pH 6.0 & EC 1.5 dS·m-1)

Results
The plant height, leaf length, and leaf width were significantly greater in the FL combined with 10 µm 
treatment than the other combinations.
R:B:W LED light in combination with 20 µm treatment gutters gave results where the maximum plant 
fresh weight and number of leaves where achieved with lesser root length. 
FL or RBW or White LED combined with 10 µm treatment gave the best results for higher anthocyanin 
and lesser nitrate content of lettuce.
Al content was significantly higher in FL treatment and control gutters when compared to that of sur-
face-anodized treatments.

Abstract

 This study was conducted to examine the effect of different light qualities combined with the use of eco-friendly surface-anodized growing gutters on the growth of leaf let-
tuce (Lactuca sativa L. ‘Jeockchima’) in a closed-type plant factory system. Three different light quality treatments, i.e., fluorescent light, combined RBW light emitting diode 
(LED) (R:B:W=8:1:1) or White LED at 150 µmol m-2 s-1 PPFD with a 18/6 (light/dark) photoperiod, combined with three gutter-type bed treatments (anodized surface at a thick-
ness of 0 µm, 10 µm or 20 µm) were used in a closed--type plant factory system. The combination of 20 µm treatment with RBW LED gave results where the maximum plant fresh 
weight, plant height, and number of leaves were achieved with lesser root length. Further analysis with anthocyanin and nitrate content showed that FL, RBW LED or White LED 
combined with 10 µm treatment gave the best results for higher anthocyanin and lesser nitrate content. Analysis of aluminum content in the recycling solutions and hydroponi-
cally grown plants was determined and the results obtained showed no level of toxicity in the anodized gutter treatments, but aluminum levels were increased in the control 
gutter treatment. Our data showed that optimizing light spectrum and anodized gutter treatments for hydroponically growing lettuce in a closed-type plant factory system, it is 
worth having a combination of RBW LED and anodized gutters of 20 µm treatment. Furthermore, the study results show the double advantage that we have increased produc-
tivity with high plant quality, as well as completely abolish aluminum toxicity both to the plant, and human beings who consume these plants.

Fig. 1. Schematic diagram of the chamber set-up with a recirculating ebb & flow hydroponic system in the 
plant factory. The main features are FL: fluorescent lamp, W: white LED and RBW: R:B:W = 8:1:1 LED. 

Conclusions
The results suggest the use of FL or RBW light treatment as well as the potential benefit of anodizing 
the surface of aluminum gutters as culture beds in a closed-type plant production system.
Our study has revealed that optimizing light spectrum and anodized gutter treatments for hydroponi-
cally growing in a closed-type plant factory system, it is worth having a combination of RBW LEDs or 
fluorescent lamps and anodized gutters treatment.
The importance of the outcome of the present research presented provides valuable information for 
obtaining lettuce plants with high quality and good growth in a closed-type plant factory system. 
Moreover, the harvested lettuce pose no threat of aluminum toxicity to either the plant or to the human 
beings who consume these plants.
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Photo. 1. Effect of light quality combined with 
surface-anodized Al gutters for cultivation of let-
tuce in a closed-type plant production system.   

Table 1. The effect of light qualities combined with the use of surface-anodized Al gutters for cultivation 
of lettuce seedling measured at 30 days after transplanting.
Light Qualityz  

FL

RBW
(8:1:1)

White LED

Treatmenty

Control

10 µm

20 µm

Control

10 µm

20 µm

Control

10 µm

20 µm

Plant fresh 
weight (g)

27.9 dx

32.9 b-d

28.6 cd

38.3 ab

32.3 b-d

41.4 a

32.6 b-d

35.1 a-c

31.7 b-d

Plant fresh 
height (g)

13.0 ab

14.1 a

12.9 ab

13.7 ab

12.6 ab

13.1 ab

12.8 ab

12.7 ab

12.1 b

No. of 
leaves

12 c

14 ab

14 ab

15 ab

14 ab

16 a

13 bc

14 a-c

13 a-c

Chlorophyll 
(SPAD)

12.9 bc

19.7 c

22.7 ab

25.0 a

23.9 a

23.6 a

19.9 c

19.7 c

20.3 c

Plant fresh 
weight (g)

12.8 c

15.0 a

14.1 a-c

14.5 ab

13.4 bc

14.7 ab

14.4 ab

14.4 ab

14.1 b

Leaf width 
(cm

8.6 bc

10.8 a

9.0 b

10.6 a

9.7 ab

9.2 b

8.8 bc

9.2 b

7.7 c

Length of 
the   longest 
root      (cm)

11.1 bc

12.5 bc

9.6 c

14.3 ab

12.5 bc

11.9 bc

15.1 ab

14.1 ab

17.2 a

Chlorophyll             
fluorescence             

(Fv/Fm)

0.80 a

0.82 a

0.82 a

0.63 b

0.64 b

0.77 a

0.77 a

0.75 a

0.74 a

Fig. 2. Effect of light quality combined with surface-
anodized Al gutters on the anthocyanin and nitrate 
content in lettuce leaves. 

Fig. 3. Changes in lettuce and nutrient solution 
Al content as affected by light quality and sur-
face-anodized Al gutters used for growth of let-
tuce in a closed-type plant production system. 

Z The light sources are FL, fluorescent lamp (Philips Co. Ltd., the Netherlands); R:B:W LED (red:blue:white = 8:1:1, FC       
   Poibe Co. Ltd.); and WL, white LED (FC Poibe Co. Ltd.).
Y The treatments are aluminium gutters anodized  at a thickness of 0 µm (control), 10 µm and 20 µm.
X Mean values (n = 3) ± SE followed by different lower-case letters denote a statistically significant difference at P = 0.05  
   as determined by Duncan’s multiple range test.
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Leaf Lettuce in a Closed-Type Plant Factory System
KrishnaKumar Sugumaran*, Binson Mavelil Thomas, Dawood Ghloum Awadh and Mohammed Albaho

Desert  Agriculture and Ecosystems Program, Environment and Life Sciences Research Center
 Kuwait Institute for Scientific Research

email: ksugumaran@kisr.edu.kw

Researchers Contact Details: * Dr. Krishnakumar Sugumaran, Associate Research Scientist, Desert Agriculture and Ecosystems Program, Environment & Life Sciences Research Center, Kuwait Institute for Scientific Research. 

  EXCEL
LE

NC
E &

 IN
NO

VA
TIO

N



So c i a l Sciences  R esearch   Sector Scientif ic  Poster  Day
March 21, 2016

Parental Awareness and Use of Internet Filtering Software in Kuwait

                                      Samir N. Hamade                                      Associate Professor
                                                                                                          Department of Library and Information Science 
                                                                                                          College of Social Sciences, Kuwait University                                                                     

1. Introduction
In order to prevent the Internet from causing harm and endangering the life of innocent people 
and at the same time benefiting from the wealth of information it contains, governments, 
organizations and families started using some kind of software to prevent access to such 
materials. Internet filtering is the term used to prevent users from accessing specific materials 
such as websites, webpages, blogs, or any materials available online. Internet filtering software 
(IFS), internet blocking software (IBS), and censorware are used interchangeably as tools to 
prevent Internet users from accessing or viewing materials that are considered unsafe or 
inappropriate. While many people support and encourage the use of these software to protect 
their children and communities, others see them as tools to deprive people from their own right 
to access information freely, and consider them tools for censorship.

2. Objectives of the study
The paper aims to answer the following questions:
1. What is Internet filtering and what are its different levels?
2. What is the level of parental awareness and use of these software in Kuwait?
3. Is Internet filtering considered protection or censorship?

3. Internet Filtering
Internet filtering normally refers to the technical approaches to control access to information on 
the Internet, as embodied in two approaches: Technical blocking where 3 commonly used tech-
niques to block access to Internet sites: IP blocking, DNS tampering, and URL blocking using a 
proxy. Search result removals where rather than blocking access to the targeted sites, this 
strategy makes finding the sites more difficult (About Filtering, 2013).
Even though the perfect Internet Filter does not exist in today’s marketplace, there are
 a number of software that meets most government sectors, companies and families’ needs. 
Some of the important criteria used to evaluate and select Internet filter software are: ease of 
use, high speed service, filtering algorithm, foreign language filtering, port filtering and blocking, 
and Activity reporting. (Peek, 2015). The most widely used Internet filtering software on the US 
market today according to Top Ten REVIWES 2016 based on their features, ease of use and
 installation, and filtering effectiveness, are: Net Nanny, Spy Agent, Custodio, Pure Sight, 
McAfee Family Protection, Spysure, Verity, Norton Family, Cyber Sitter, and Covenant Eyes 
(Top Ten, 2016). 
Filtering software programs, however, are prone to two simple flaws: under-blocking and 
over-blocking. Under-blocking is the failure to block access to all the content of harmful 
materials. On the other hand, filtering programs often block content they do not intend to block, 
also known as over-blocking. This problem is augmented when countries add their own block 
lists to existing commercial filtering programs. Not only do these countries often make mistakes, 
but their selection process is not open to peer review and scrutiny (Villeneuve, 2006).

4. Levels of Internet Filtering
Most countries recognize that each country has its own standards of proper and improper 
speech. Thus, they have turned to filtering with notable exceptions (Oram, 1998). Currently 
Internet filtering is being conducted at one or more of the following four levels

4.1 The Government level is usually conducted by the ministry of information and 
communication such as those in Saudi Arabia, Syria, Venezuela, Iran and China. Protecting 
national security and community-accepted standards of decency are frequently cited goals 
(Walker, 2006). Some research has documented a large and growing swath of content beyond 
pornography that is targeted for filtering (Blau, 2007) and (Diebert, 2006). 

4.2 The Internet Service providers' level. Most ISPs install filtering software on their networks 
such as those in Kuwait, Singapore and Malaysia based on the orders or recommendations of 
their governments' agencies. Other ISPs acknowledge filtering by showing block-pages when 
users try to access banned content

4.3  The organizations level. Most organizations conduct Internet filtering on their local area 
networks, Intranets, and Internet access. Their main reason is to maintain a high level of 
productivity by eliminating activities that slow down their performance such as leisurely web 
searching and chatting.

4.4  The parents’ level. Many parents install commercially available software on their 
computers. As extra protection for their children

5.  Internet Filtering in Kuwait
In general, the government of Kuwait does not directly conduct filtering of Internet websites. 
However, it requires the use of filtering software by the Internet service providers (ISP) in the 
country, All ISPs in Kuwait use specific software to filter and block specific Internet websites. 
Subscribers do not have the choice to filter or not to filter their DSL or mobile services. ISP 
companies providing DSL services such as Fasttelco, qualitynet, United, and Kems, and those 
providing mobile Internet such as Zain, Viva, and Ooredoo, have installed filtering software 
on their main system and impose it on their subscribers. There are no clear criteria of filtering 
among the different ISP companies in Kuwait. The government and the ISP companies do not 
have clear rules and regulations of what to filter, instead they have general statements that 
require filtering of objectionable materials that are against Islamic principles and moral values 
in the country to “protect the public by maintaining both public order and morality.” (State of the 
media…, 2015). 

6.  Awareness and Use of Internet Filtering Software
A questionnaire was distributed to 400 families in Kuwait to measure their level of awareness of 
this technology. Table (1) shows that the level of awareness is very low. Only 20.5 percent of the 
families are aware of such filters, meaning that only one person in five is aware of these tools. In 
spite of that, only 14.5 percent of the sample installed an Internet filter Software. This means that 
6 percent of the people did not install IFS in spite of their awareness.  The majority of the people 
in the sample (79.5 %) are not aware of the existence of such software.

 Table 1 Awareness and Use of Internet Filtering Software (IFS) by
Sample of the Public Sector in Kuwait
                                                                                                         
    Number  Percent

Awareness
Aware   082   20.5
Not aware  318   79.5

Total   400   100%

Source of Information
Internet          043   52.5
Friends            028   34.1
Media    011   13.4
Other   000

Total   082   100%

Software Use
Filter used  058   14.5
No Filter          342   85.5
______________________________________________________
Total   400   100%

Since the great majority of the people in the sample are not aware of the existence of Internet 
filters (318 or 79.5%) it was necessary to know if they will install such programs after being 
informed about them and understand their role and importance. Table 2 shows that the great 
majority (87 %) will not install IFS in spite of the awareness of their role and importance. Only 58 
members or 14.5 percent of the families indicated that they are using filters for the protection of 
their children compared with 33 percent of families in the USA as reported by Mitchell, Finkelhor, 
and Wolak (2005). Parents with younger children (9–15 years) were more likely to install filtering 
software.

Table 2 Reasons for not installing Internet Filtering Software (IFS) by
Sample of the Public in Kuwait

    Number  Percent

Will Install?
Yes           041   13 
No             277   87

Total   318   100%
______________________________________________________
Reasons for not installing IFS
Trust ISPs  137   49.4
Trust Government 069   25.0
Trust Children  022   08.0
Freedom          019   06.8
Ineffective IFS         017   06.1
Censorship  013   04.7

Total   277   100%

Concerning the reasons for not installing IFS, about 50 percent of the respondents trust their 
Internet Service Providers who will use whatever they need to protect the people and the children 
from accessing inappropriate materials on the Internet.
 Only Eight percent of the respondents trust that their children will not access harmful materials 
on the Internet because of the way they raise them. Less than seven percent believe in freedom 
of choice and are willing to let theirchildren practice their freedom to access or not to access such 
materials. On the other hand, more than six percent believe that these software are ineffective in 
blocking websites and less than five percent believe that these software are another type of cen-
sorship that they oppose.
In conclusion, it was clear that the majority of the people sampled in this study are not awar
e of the existence of Internet filtering software they can install in their home computers. Even 
after being aware of the role and importance of such IFS, the majority is still unwilling to install 
these programs for different reasons. More than 70 percent trust their government or Internet 
service providers. On the other hand around 30 percent of the sampled people trust their
 children,believe in freedom of choice or consider IFS ineffective and another type of censorship.

7. Discussion: Internet Filtering: Protection or Censorship
Most of the sites targeted for blocking in the Middle East, for example, are selected because 
of cultural and religious concerns about morality. Political filtering, however, is the common              
denominator in the region. Bahrain, Jordan, Libya, and Syria focus their filtering efforts primarily 
on political content. Iran, Oman, Saudi Arabia, Sudan, Tunisia, the United Arab Emirates, and 
Yemen, on the other hand, not only extensively filter political content but also pervasively block 
content that is perceived to be religiously, culturally, or socially inappropriate. Regional and
 internal political conflicts are also behind content blocking. For example, Syria blocks all
 websites supporting Muslim brotherhoods and Morocco blocks Web sites arguing for the
 independence of Western Sahara.
Internet censorship in the Middle East and North Africa is multilayered, relying on a number of 
complementary strategies in addition to technical filtering; arrest, intimidation, and a variety of 
legal measures are used to regulate the posting and viewing of Internet content (Noman, 2009).
Many intellectuals see the problem from a political point of view. They argue that the United 
States of America is the strongest advocate of democracy and freedom all over the world. The 
US is encouraging and enforcing democracy and freedom on developing countries, pressuring 
other regimes to adopt them, and taking punitive measures against countries that are considered 
undemocratic or oppressing their people by preventing them from freely accessing information 
among other things. At the same time the US is the strongest supplier of the majority of Internet 
filtering software to anti-democratic regimes to help them prevent their citizen from the freedom 
to access information freely and consequently denying them their intellectual freedom. 
The majority of the ISPs in the Middle East, for example, rely on commercial filtering software, 
primarily titles produced by U.S.-based companies Secure Computing and Websense.
 To one degree or another, some Middle Eastern countries such as the Gulf States, Iran, Sudan, 
Tunisia, Egypt, and Yemen, block content related to pornography, homosexuality, dating, and 
provocative attire. Some of these countries also censor topics considered sensitive or forbidden 
under Islam, such as gambling, alcohol, and drugs, along with Web sites that feature nudity, 
even if in a non-erotic context. A few countries, such as Saudi Arabia and the United Arab Emir-
ates, ban access to Web sites that are critical of Islam and those that promote conversion to 
Christianity. While no one can object to the filtering and blocking of pornography, hate,violence 
and terror sites on the Internet, many warn against expanding the use of these software to op-
press people and prevent them from exercising their rights of free access to information as part 
of their intellectual freedom  (McCarthy, 2011).

8. Conclusion
It is clear that the majority of families in the state of Kuwait rely heavily on their government and 
ISP companies for the protection of their children from harmful materials on the internet. Tthe 
low level of awareness of the availability of filtering software instigates a public awareness cam-
paign in all media including newspapers, radio and television and nowadays social media. How-
ever, the most worrisome outcome is one in which filtering creeps into the system in an ad hoc 
way, without formal evaluation of the standards by which it is taking place or the criteria by which 
ISPs choose to 
accede to such filtering when the requests are informal, or an ability to fully evaluate the nature 
of the sites filtered (Zittrain, 2003).
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Abstract
 The paper addresses the problem of Internet filtering by measuring the level of awareness and use of this technology by families in Kuwait. Results showed a low level of awareness among families
 regarding filtering software available on the market. Even after their awareness, the majority of families were still reluctant to install filters because they believe that it is the obligation of their
 government and the ISP companies to provide protection for their children on the Internet. However, the low level of awareness of these filters instigates a public awareness campaign in all media
printed and electronic about the importance of protecting children from harmful materials on the Internet and the role of families in this matter

Keywords Internet filters, Censorship, Censor-ware, Families, Kuwait
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Introduction
As a contribution to the literature of social media in academic
libraries, this study employs a variety of content analysis
techniques to manually and automatically code tweet content
(i.e., the content of libraries' individual Twitter posts). Large-
scale automated content analysis allows libraries to benchmark
their Twitter usage (specifically, their tweet posting content)
against their peers in an effort to determine what content types
might drive user engagement and interaction. It also highlights
the importance of using data- and text mining approaches in
understanding the aggregate social data of academic libraries.
This research is an initial investigation that provides useful
insights and introduces a text-mining methodology for future
research

Results 
 The most frequent word was “open,” which was used in a

variety of contexts by the academic libraries.
 It was noted that the most frequent bi-gram (two-word

sequence) in the aggregated tweets was “special collections”.
 The most frequent tri-gram (three-word sequence) was “save

the date”.
 The most frequent word categories in the semantic analysis for

most libraries were related to “knowledge, insight, and
information concerning personal and cultural relations”.

 The most common category of the tweets was “Resources”
among all the selected academic libraries.

Conclusion
 This study has shown that a text-analytics approach can

be adopted in the analysis of academic libraries' social
media data.

 This approach is key to information discovery and has the
potential to enhance the libraries' resources and services.

 Academic libraries might consider investing in data- and
text-mining applications to help them analyze their
postings, benchmark against the postings of other
libraries, and evaluate their users' satisfaction and level of
engagement.

 The real-time data available from social media offers a
wealth of information that could be used toward enhancing
and developing library and information resources and
services.

email: s.aldaihani@ku.edu.kw                                                                                                                                                                     @Dr_SultanM

Objectives & Research 
Questions

This study applies the text mining approach to ten academic
libraries from top global universities, in order to describe their
use of Twitter, and to analyze their tweet content. The study
aims to answers the following questions:
1. How often do academic libraries use Twitter?
2. What type of content is posted by academic libraries on

Twitter?
3. What are the themes associated with academic libraries'

tweets?

Methodology
The dataset for this research was collected from the complete
Twitter timelines of 10 academic libraries (i.e., all Tweets since
joining the platform). Text-mining and content analysis
techniques were used in the analysis of the libraries' history of
tweets. Then, the cleaned tweets were opened and tokenized in
PamTAT, a text-mining tool developed by the Pamplin College of
Business at Virginia Polytechnic Institute and State University
(Virginia Tech).
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Abstract
This study applies a text mining approach to a significant dataset of tweets by academic libraries. The dataset for this research was collected from the complete Twitter timelines of ten academic libraries. The total dataset comprised 23,707
tweets with 17,848 mentions, 7625 hashtags, and 5974 retweets. Academic libraries from the dataset have typically posted fewer than 50 tweets per month, though tweet volume grew rapidly in late-2013 through 2014. The results show variance
between academic libraries in distribution of tweets over time. The most frequent word was “open,” which was used in a variety of contexts by the academic libraries. It was noted that the most frequent bi-gram (two-word sequence) in the
aggregated tweets was “special collections”. The most frequent tri-gram (three-word sequence) was “save the date”. The most frequent word categories in the semantic analysis for most libraries were related to “knowledge, insight, and
information concerning personal and cultural relations”. The most common category of the tweets was “Resources” among all the selected academic libraries. These findings highlight the importance of using data- and text-mining approaches in
understanding the aggregate social data of academic libraries to aid in decision-making and strategic planning for patron outreach and marketing of services.
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     The Use of Social Networks in Government 
for Building Social Capital, 

Social Inclusion, and Social Equality 

Introduction  
In the recent past, public participation in governments has been declined to a great
extent, as citizens have been isolated from community life and their ability to articulate
demands for good government has been noticeably decreased. However, the Internet
has introduced new forms of interaction that could enhance different types of
relationships, including government-public relationship. In fact, technology-enabled
government has become a catalyst for enabling social inclusion. This exploratory study
seeks to investigate public perceptions in Kuwait regarding the use of social media
networks in government where social capital is built to achieve social inclusion. Social
capital has been defined as social networks and connections amongst individuals, that
are based on shared trust, ideas and norms, enable participants of a network to act
effectively to pursue a shared objective.

Objectives 
 

The aim of this research is to explore the perceptions of the public in Kuwait towards the 
use of social media networks in government. The specific objectives are to:

• identify the dimensions of social capital (bridging, bonding, maintaining);
• explore the relationship between building social capital and social inclusion and social 

equality; and
• explore the relationship between public social inclusion and social equality.

Results
Results indicate, as shown in Table 2, that are strong positive associations between
bridging, bonding and maintaining social capital with social inclusion. Also, there is a
strong positive association between social inclusion and social equality. Furthermore,
all dimensions of social capital (bridging, bonding, and maintaining) have strong
positive associations with both social inclusion and social equality.

Methodology  
The quantitative method was used to generate empirical evidence. The questionnaire
survey was designed to address the research objectives and reflect the identified
constructs: social capital dimensions (bridging, bonding and maintaining social capital),
social inclusion, and social equality. After tested in a pilot study for reliability and validity,
the final version of the questionnaire, was distributed among a random sample of 750
subjects in Kuwait. A total of 610 responses were obtained, yielding a response rate of
%81.3. Statistical tests were performed to analyze data, such as Factor Analysis,
Correlation, and Path Analysis, using SPSS ver. 23. Table 1 shows the demographic
characteristics of the research sample.

Implications and Conclusions
• The study confirms that bridging, bonding, and maintaining are vital dimensions of social

capital, and using social media applications by the government to interact with the public
enhances participation and reduces isolation, supporting previous theoretical, practice,
and research conclusions.

• The model developed in this research has created a foundation for further research
investigating the use of social media networks in governments of developing countries.
Future research could, for example, investigate the role of ICT in addressing some of the
core issues associated with social inclusion and social equality.

• The study represents a stand-alone contribution to the academic and policy-oriented
debate on the relationship between social capital, ICT, social inclusion, and social
equality. The model proposed could serve as a guideline for decision makers and
officials when advising the use of social media networks to communicate with the public.
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Abstract
This study aims to investigate public perceptions in Kuwait regarding the use of social media networks in government where social capital is built to achieve social inclusion. 610 individuals in Kuwaiti were surveyed, using
questionnaire method that included constructs of social capital, social inclusion and social equality. The empirical data revealed that the social capital dimensions have significant associations with both social inclusion and
social equality. Moreover, the study proposes a social capital, social inclusion, and social equality model for decision makers and officials when advising the use of social media networks to communicate with the public.
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0.84 
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Demographics  Frequency Percent 

Gender Male                   223 36.7
Female 384 63.3

Age 20-25 230 38.3
26 -30 123 20.5
31 -35 102 17.0
36 - 40 63 10.5
40 – above 83 13.8

Education High School 113 19.0
Diploma 142 23.9
University Degree 290 48.8
Graduate Degree 49 8.2

Nationality Kuwaiti 541 89.1
Non-Kuwaiti 66 10.9

Internet proficiency Poor 44 7.3
Good 282 46.9
Very good 275 45.8

Table 1: The Demographic Characteristics of the Research Sample

Table 2: The Correlation between Social Capital Dimensions and Social 
Inclusion and Social Equality

The proposed model constructs of 5 dimensions: Exogenous variables of bridging
social capital, bonding social capital, and maintaining social capital, and the
endogenous set of variables which includes social inclusion and social equality.

The path analysis shown in Figure (1) provides detailed results of the direct effect of
bridging, bonding, and maintaining social capital on social inclusion and social
equality. Moreover, the model yields strong direct effect between social inclusion and
social equality (41% 0.000). 

Figure 1: The Proposed Research Model 
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(0.000) 

0.84 
(0.000) 
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Demographics  Frequency Percent 

Gender Male                   223 36.7
Female 384 63.3

Age 20-25 230 38.3
26 -30 123 20.5
31 -35 102 17.0
36 - 40 63 10.5
40 – above 83 13.8

Education High School 113 19.0
Diploma 142 23.9
University Degree 290 48.8
Graduate Degree 49 8.2

Nationality Kuwaiti 541 89.1
Non-Kuwaiti 66 10.9

Internet proficiency Poor 44 7.3
Good 282 46.9
Very good 275 45.8

Table 1: The Demographic Characteristics of the Research Sample

Table 2: The Correlation between Social Capital Dimensions and Social 
Inclusion and Social Equality

The proposed model constructs of 5 dimensions: Exogenous variables of bridging
social capital, bonding social capital, and maintaining social capital, and the
endogenous set of variables which includes social inclusion and social equality.

The path analysis shown in Figure (1) provides detailed results of the direct effect of
bridging, bonding, and maintaining social capital on social inclusion and social
equality. Moreover, the model yields strong direct effect between social inclusion and
social equality (41% 0.000). 
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     The Use of Social Networks in Government 
for Building Social Capital, 

Social Inclusion, and Social Equality 

Introduction  
In the recent past, public participation in governments has been declined to a great
extent, as citizens have been isolated from community life and their ability to articulate
demands for good government has been noticeably decreased. However, the Internet
has introduced new forms of interaction that could enhance different types of
relationships, including government-public relationship. In fact, technology-enabled
government has become a catalyst for enabling social inclusion. This exploratory study
seeks to investigate public perceptions in Kuwait regarding the use of social media
networks in government where social capital is built to achieve social inclusion. Social
capital has been defined as social networks and connections amongst individuals, that
are based on shared trust, ideas and norms, enable participants of a network to act
effectively to pursue a shared objective.

Objectives 
 

The aim of this research is to explore the perceptions of the public in Kuwait towards the 
use of social media networks in government. The specific objectives are to:

• identify the dimensions of social capital (bridging, bonding, maintaining);
• explore the relationship between building social capital and social inclusion and social 

equality; and
• explore the relationship between public social inclusion and social equality.

Results
Results indicate, as shown in Table 2, that are strong positive associations between
bridging, bonding and maintaining social capital with social inclusion. Also, there is a
strong positive association between social inclusion and social equality. Furthermore,
all dimensions of social capital (bridging, bonding, and maintaining) have strong
positive associations with both social inclusion and social equality.

Methodology  
The quantitative method was used to generate empirical evidence. The questionnaire
survey was designed to address the research objectives and reflect the identified
constructs: social capital dimensions (bridging, bonding and maintaining social capital),
social inclusion, and social equality. After tested in a pilot study for reliability and validity,
the final version of the questionnaire, was distributed among a random sample of 750
subjects in Kuwait. A total of 610 responses were obtained, yielding a response rate of
%81.3. Statistical tests were performed to analyze data, such as Factor Analysis,
Correlation, and Path Analysis, using SPSS ver. 23. Table 1 shows the demographic
characteristics of the research sample.

Implications and Conclusions
• The study confirms that bridging, bonding, and maintaining are vital dimensions of social

capital, and using social media applications by the government to interact with the public
enhances participation and reduces isolation, supporting previous theoretical, practice,
and research conclusions.

• The model developed in this research has created a foundation for further research
investigating the use of social media networks in governments of developing countries.
Future research could, for example, investigate the role of ICT in addressing some of the
core issues associated with social inclusion and social equality.

• The study represents a stand-alone contribution to the academic and policy-oriented
debate on the relationship between social capital, ICT, social inclusion, and social
equality. The model proposed could serve as a guideline for decision makers and
officials when advising the use of social media networks to communicate with the public.
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Abstract
This study aims to investigate public perceptions in Kuwait regarding the use of social media networks in government where social capital is built to achieve social inclusion. 610 individuals in Kuwaiti were surveyed, using
questionnaire method that included constructs of social capital, social inclusion and social equality. The empirical data revealed that the social capital dimensions have significant associations with both social inclusion and
social equality. Moreover, the study proposes a social capital, social inclusion, and social equality model for decision makers and officials when advising the use of social media networks to communicate with the public.
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social capital, bonding social capital, and maintaining social capital, and the
endogenous set of variables which includes social inclusion and social equality.

The path analysis shown in Figure (1) provides detailed results of the direct effect of
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equality. Moreover, the model yields strong direct effect between social inclusion and
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الأحمرالنجمفيالخضروموقعالكویتفيفیلكاجزیرةخریطة:1شكل

ثریة أدراسة ): الكویت(سنة في جزیرة فیلكا 4000یاسي والاقتصادي قبل طور السّ التّ 
ات العصر البرونزية لفخاریّ ة معدنیّ بولوجیة كیمیائیّ ونثرأ

C

AB

المصادر
Højlund, Flemming. 1987 Failaka/Dilmun: The Second Millennium Settlements, Volume 2: The Bronze Age Pottery.
Aarhus University Press, Arhus.
Benediková, Lucia. 2010 Al-Khidr 2004-2009; Primary Scientific Report on the Activities of the Kuwait-Slovak
Archaeological Mission. Kuwait City: NCCAL.

3رزاق طیف عبدالّ ، عبداللّ 2، منال حسن 2ناصر ، میسون الّ 1حسن جاسم أشكناني . د

داب كلیة الآ3      ةالاجتماعیّ العلومكلیة2الكویتجامعةالاجتماعیةالعلومكلیة-جتماع قسم علم الا-بولوجیاوثرنالأاستاذأ1

إلىةودینیّ ةوسیاسیّ ةواجتماعیّ ةاقتصادیّ معانيتقدمّأنھّاإلىةأثریّ ةكمادّ الفخارةأھمیّ تعود
إلىالدراسةھذهتھدفُلذلك.وائلوالسّ طعامالّ وتقدیمتخزینةكمادّ ةالأساسیّ وظیفتھاجانب
منفیلكاجزیرةفيیاسیةالسّ لطةالسُّ معصناعتھارتباطومدىالدلمونيالفخارةأھمیّ تقییم
Standardizationةالیدویّ الموادصناعةفيالتماثلةنظریّ تطبیقخلال and Craft

Production-الأثريالخضرموقعمندلمونحضارةاتفخاریّ عنعلميبحثكأول
ً أیعرفوالتّ المیلاد،قبل2000منفیلكاجزیرةفي باعتبارھاةمحلیّ غیراتفخاریّ يأعلىضا

كوینالتّ علىعرفللتّ pXRFجھازباستخداموذلكزةالممیّ طبقةوالّ الجزیرةامحكّ بتجذمادة
Microscopicالمایكروسكوبصفائحواستخدامالكیمیائي thin section ّعلىعرفللت

.المحليالفخارصناعةتماثل

صالملخّ . 1
ً نشاطاً شھدتحیث)1شكل(الكویتمدینةمنكلم18بعدعلىفیلكاجزیرةتقع منذحضاریا

ةالبشریّ تاریخفيالعصورھمأمنیعُتبرالذي)المیلادقبل1000–3000(البرونزيالعصر
ودلمون)راقالعِ (ةوالسومریّ )مصر(ةالفرعونیّ الحضارةمثلعدیدةحضاراتقیامشھِدحیث

ً نشاطاً شھدتكما،)عمان(وماجان)الھند(وھارابا)والكویتالبحرین( ً تجاریا مختلفبیننشیطا
تعتبر.ةالاجتماعیّ ةطبقیّ والّ ةنیّ یالدّ ساتوالمؤسّ ةیاسیّ السّ الأنظمةوظھورقافاتوالثّ الحضارات

الخلیجمنطقةفيةقافیّ الثّ المراكزأھممنالمیلادقبل2600منذبرزتيالتّ دلمونحضارة
ً العربي شمالفيفیلكاجزیرةبعدفیماوشملتلھاعاصمةً اتخُِذتحیثالبحرینفيخصوصا
الموادجلبخلالمنمكانتھمتدعیمعلىحكامھاحرصكماالكویت،دولةفيالعربيالخلیج

.الاختاممثلالمھمةصناعاتالبعضعلىسیطرتھممنأوبعیدةمناطقمنادرةالنّ والفخاریات

مةالمقدّ . 2

راسةأھداف الدّ . 3
والإحصاءوالمعادنالكیمیاءعلممعالآثاروعلمالأنثروبولوجیاعلمتجمعمتكاملةةبحثیّ نظرةاستخدام•

ةالیدویّ الموادصناعةفيماثلالتّ ةنظریّ تطبیقخلالمنةیاسیّ السّ بالسلطةالفخارصناعةارتباطلتقییم
.)مثلاً خارالف(

Non-destructiveمدمرالغیرةینیّ السّ ةالأشعّ جھازةفاعلیّ تقییم• Portable X-Ray
Fluorescence)pXRF(ةالكیمیائیّ المركّباتحولبیاناتقاعدة.

Microscopicالمایكروسكوبصفائحاستخدامخلالمنةینیّ السّ ةالأشعّ جھازنتائجتقییم• thin
section ّدرجةمثلأوضحبشكلالفخارصناعةطریقةعنوالكشفةالكیمیائیّ المجموعاتمنأكدللت

.الأفرانونوعالحرارة
علىةالمركزیّ یطرةالسّ زادتماثلالتّ زادكلماحیثالسیاسیةلطةالسّ معالفخارصناعةارتباطعنالكشف•

.)1987Højlund(ختاموالأالفخارمثلةالمھمّ ةالیدویّ ناعاتالصّ بعض

طریقة البحث. 4
.فنالدّ بسبببةالمترسّ والبقایارابالتّ منةفخاریّ قطعة90تنظیف•
.المماثلوناللّ حسبمجموعاتإلىةالفخاریّ القطعتصنیف•
Tracerجھازاستخدام• III-V Portable X-Ray Fluorescence)الكِسروضعطریقعنوذلك)2شكل

  ةالكیمیائیّ للعناصركافیةةونوعیّ ةكمیّ معلوماتعلىللحصولثانیة60لمدة»الشعاعمخرج«فتحةأعلىعلىالفخاریة
(Ba), zirconium (Zr), rubidium (Rb), niobium (Nb), thorium (Th), strontium (Sr) and

yttrium (Y)كلفيالمستخدمینالطّ طبیعةحسبكلٌ وتصنیفھاةالأثریّ الموادبینالتفّریقفيفاعلیتھاشھِدتالتي
.منطقة

.المایكروسكوبصفائحلفحصقطعة90ضمنمنقطعة25اختیار•

الخارجيكلالشّ تماثلمنغمبالرّ :5شكل
ركیبالتّ نّ أإلاّ ةالدلمونیّ اتللفخاریّ 

غیرالمادةعدادإوناعةوالصّ الكیمیائي
أوالفرديالمستوىیعكسمامّ متماثل
المستوىمنبدلاً الفخارصناعةفيالعائلي

الحاضرالوقتفيمثالضلأفوالمركزي،
ةالمعدنیّ العملاتھيوالمركزیةللتماثل
.ةوالورقیّ 

توضعحیثpXRFجھاز:2شكل
  عاعالشّ مخرجعندعلىالأفيالقطعة

النتائج والخاتمة . 5
رئیسیةمجموعات3علىعرّفالتّ تمّ حیثالخضرموقعفيالمعثورةالفخاریاتبینالفصلعلىالجھازمقدرة•

الكریميالفخارمجموعة-C)العراق(الأخضرالفخارمجموعة-Bيالمحلّ الفخارمجموعة-A:)3شكل(
.)العراقشمال(

ومصنوعةالعالیةالحرقدرجةبسببلابةبالصّ زوتتمیّ سبق،ممّامجموعةلأيتنتميلاةفخاریّ قطع3وجود•
عملیةفيفیلكاانضمامإلىوتشیرالھند،فخارإلىیرمزاكنالدّ الأحمرلونھاولعلالجمیعمنأفضلبطریقة

.ةمحلیّ غیرتافخاریّ علىالجزیرةفينةمعیّ ةاجتماعیّ طبقةوحصولالبرونزيالعصرفيجارةالتّ 
ولكنة،السینیّ ةالاشعّ نتائجمعمتماثلةةطینیّ مجموعات3جدتأو)4شكل(المایكروسكوبصفائحنتائج•

,Aةرملیّ وحبیباتمایكامعبالحدیدغنيطین(لمونيالدّ المحليالفخارفيةالأولیّ والموادطینفيوّعتن B,
C،ةبركانیّ حبیباتمعطین،حبیباتبدونطینD + E(،محليغیرطینإلىبالاضافةF.

صناعةفيتماثلوجودعدمىإلیشیرالحرقفيالحرارةودرجاتالفخارحرقوطریقةةولیّ الأوادمالتنوع•
علىةمركزیّ سیطرةوجودعدمیعكسمامّ قلالأعلىالمواقعذهھناتعیّ علىبناءً )5شكل(لمونيالدّ الفخار

.راقالعِ فيوالعبیدالوركاءحضارةفيكماةالیدویّ الصناعةھذه

ةرئیسیّ مجموعات3ظھرتحیثةالفخاریّ المجموعاتلتقییمPCAاستخدام:3شكل

شكر وتقدیر
دابنتقدم بالشكر والتقدیر لكل من جامعة الكویت ومؤسسة الكویت للتقدم العلمي وجامعة ساوث فلوریدا والمجلس الوطني للثقافة والفنون والآ

.لتسھیل البحث العلمي من خلال تقدیم الدعم المالي والمواد اللازمة للبحث والاجھزة والمختبرات

جامعة الكویت  –ة كلیة العلوم الاجتماعیّ –ة جتماع والخدمة الاجتماعیّ قسم علم الا dr.ashkanani@hotmail.com

العربيالخلیجدولومنالبرونزيالعصرمنالكویتفيةأثریّ مواقعمنالعیناتمنأكبرعددعلىالحصول
.البحثھذانتائجمعومقارنتھا

ةراسات المستقبلیّ الدّ . 6

Polarizedوئیةّ الضّ داتردّ التّ باستخدامالمایكروسكوبلصفائحصور:4شكل light
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 لآراءاستطلاع : الوقایة من الإساءة الجنسیة لطلبة وطالبات مرحلة ریاض الأطفالبرامج 
ومعتقدات واتجاھات الرأي العام في الكویت

 ملك الرشید
 العلوم الاجتماعیةكلیة \قسم الاجتماع والخدمة الاجتماعیة 

مقدمة
یمثل العنف الجنسي ضد الأطفال بأشكالھ المختلفة سواء كان اعتداء أو إساءة جنسیة، أو اغتصاب أو استغلال في 

دعارة أو مواد إباحیة انتھاكاً جسیماً لحقوق الطفل، وواقعاً عالمیاً في كافة البلدان وبین جمیع الفئات الاجتماعیة 
ملیون 73ملیون فتاة و 150، أشارت تقدیرات منظمة الصحة العالمیة إلى أن 2002ففي عام . بنسبٍ متفاوتة

سنة قد أجبروا على ممارسة الجنس القسري أو غیره من أشكال العنف الجنسي التي تنطوي 18صبي دون سن 
، وعلى الرغم من أنھ لا توجد حتى الآن دراسة استقصائیة وطنیة واسعة دولة الكویتفي . على اتصال جسدي

النطاق على مدى انتشار حالات الاعتداء الجنسي على الأطفال، إلا أن عدداً من الدراسات المحلیة استنادا إلى 
عینات من الطلاب في المراحل المختلفة و دراسات تحلیل محتوى الحالات المحولة لمراكز الطوارئ الطبیة 

مما یدعو إلى أھمیة تسلیط الضوء علیھا لتفھم طبیعتھا الحالات، للأطفال في المستشفیات تشیر إلى وجود ھذه 
.ووضع التصورات الملائمة للتعاطي معھا

ومع توثیق البحوث  المسحیة والتقاریر السریریة الحدیثة حقیقة أن نسبة كبیرة من الاعتداء الجنسي على الأطفال 
یخفى ولا . برزت الحاجة  لاستحداث برامج الوقایة لأطفال مرحلة ما قبل المدرسة، فقد السابعةقبل سن تحدث 

في ریاض الأطفال ودور الحضانة یعتمد اعتماداً كبیراً على مدى دعم الرأي للوقایة على الجمیع أن نجاح أي برامج 
.  ومن ھنا جاءت أھمیة إجراء الدراسة. العام وأولیاء الأمور لتلك البرامج والتزامھم بمضامینھا ورسالتھا

   

   

النتائج
ما مدى إقبال الوالدین أو مقدمي الرعایة للطفل على : 1وصف العینة دیموغرافیاً و نتائج س ): 1(جدول 

الحدیث مع أبنائھم عن قضایا الاعتداء الجنسي؟ 

؟ما ھو مضمون أحادیث أو نقاشات أولیاء الأمور مع أطفالھم بموضوع التحرش الجنسي: 2س ): 2(جدول 

؟الأطفالمعالجنسيالاعتداءلموضوعالتطرقعدمأسبابما:3  س:)3(جدول

Department of Sociology and Social Work, College of Social Sciences, Kuwait University. Email: alrasheed.965@gmail.com

أھداف الدراسة 
عدد محدود من دراسات استطلاع آراء ومواقف ومعتقدات الرأي العام في جمیع أنحاء العالم، وعدد أقل من تلك ھناك 

تھدف لذلك، . الدراسات في منطقة الشرق الأوسط وشبھ الجزیرة العربیة، ولیس ھناك أي دراسة في دولة الكویت
الأسئلة یمكن تلخیصھا الدراسة لتقلیص الفجوة المعلوماتیة والنظریة والتطبیقیة من خلال محاولة الإجابة على عدد من 

:بالتالي
الجنسي؟مدى إقبال الوالدین أو مقدمي الرعایة للطفل على الحدیث مع أبنائھم عن قضایا الاعتداء ما 1.
النقاشات؟ھو مضمون تلك الأحادیث أو ما 2.
الأطفال؟أسباب عدم التطرق لمواضیع الاعتداء الجنسي مع ما 3.
ھناك فرق بین من یناقش قضایا الاعتداء الجنسي مع أطفالھ مع من لا یناقشھا من حیث التقبل للبرامج ھل 4.

الوقائیة، ومحتویات تلك البرامج؟ 
الوقایة؟مدى موافقة المشاركین مع طرح الموضوعات المختلفة للاعتداء الجنسي على الأطفال في برامج ما 5.
؟ھي معتقداتھم حول الآثار المحتملة لتطبیق برامج الوقایة على الطفلما 6.

البحثمنھجیة
العینة
الاستبیاناتتوزیعتم.مشاركا320قوامھا-السكنمحافظةبحسب–احتمالیةغیرحصصیةعینةھيالدراسةعینة

والوزاراتالجامعات،المثال،سبیلعلى(مختلفةمواقعفيسریتھاوضمانالدراسةمنالغرضتشرحورسالة
عددوزع(٪85.5الاستجابةمعدلوكان.الستالكویتدولةمحافظاتفي)والمقاھيالتجاریةوالمراكزالحكومیة

)1(جدول.)البنودمنللعدیدالمبحوثیناستكماللعدماستبانة22تجاھلوتم،342منھااستكملاستبیان،400
.الجنسیةوالإساءةالتحرشعنأطفالھممعتحدثواوأنسبقالذینالمشاركینونسبةالعینةوصفیوضح

الأدوات
فيالسابقةوالعالمیةالمحلیةللأدبیاتدقیقةمراجعةبعدالدراسةتساؤلاتعلىالإجابةبغرضاستبانةالباحثةأعدت
.الموضوعحولالرأياستطلاعاتللأطفالالجنسیةالإساءةمنالوقایةبرامجمجال
مضىوقتأيفيتحدثقدالمشارككانإذاماوسؤالالدیموغرافیةالمعلومات)أ(:أقسامسبعةإلىالاستبانةتنقسم

تمتالتيالمختلفةالموضوعات)ب(؛)عبارات4(الأطفالعلىالجنسيبالاعتداءمتعلقةقضایاحولأطفالھإلى
=كرونباخألفابنود،6(المعتديلشخصاحتمالات،)0.88=كرونباخألفابنود،4(الأطفالمعمناقشتھا

معالتحدثعدمأسباب)ج(؛)0.96=كرونباخألفابنود،5(لأبنائھمالمشاركونعلمھاالتيوالمھارات،)0.77
ألفاالبنود،18(موضوعات/الوقایةمفاھیممختلفتدریسحولالآراء)د(؛)أسباب8(الشأنبھذاالأطفال
.)0.68=كرونباخألفابنود؛10(الوقایةبرامجمنوالفوائدالمخاطربشأنالمعتقدات)ه(.)0.57=كرونباخ

سیسمحونالمشاركونكانإذاعماسؤال)ز(و؛)واحدبند(الوقایةبرامجیقدمأنینبغيمنحولالرأي)و(
الاجتماعیةوالحالةالنوع(الثلاثةالدیموغرافیةالأسئلةعدافیما.)واحدبند(الوقایةبرامجفيبالمشاركةلأبنائھم
.العباراتمعموافقغیر/موافقأولا،أونعمبـإماالبنودجمیععلىالإجابةیتم،)والعمر
العباراتبعضعدلتثمومنالمحكمین،منعددعلىعرضتالاستبانةصدقمنللتأكد:وثباتھاالاستبانةصدق
 ً .)0.96-0.57بینتراوحت(كرونباخألفامعاملباستخدامقیسفقدالثباتأما.لملاحظاتھموفقا

الإجراءات
تساؤلاتعنللإجابة-محافظةلكلالسكانيالتوزیعحسب–الحصصیةبالعینةالاجتماعيالمسحمنھجاستخدامتم

فبعد.الدراسةعینةفيكویتیینلمواطنینوجھتاستبانةاستخدامعلىالدراسةواعتمدت.أھدافھاوتحقیقالدراسة
الاجتماعیةوالخدمةالاجتماعقسميأساتذةمنمجموعةعلىعرضھاتمللاستبانة،الأولیةللصورةالباحثةإعداد
Faceالظاھريالصدقمستوىمنللتأكدالكویتجامعةفيالنفسعلموقسم Validityالدراسة،متغیراتلقیاس

ومراجعةمراجعتھاوتمجُمعتقبلھم،منعلیھاالإجابةوبعد.مواطنخمسینعلىالأولىالمرحلةفيوزعت
كلماتبعضعلىالطفیفةالتعدیلاتبعضأجریتثمالاستبانة،لمحتوىفھمھمومدىالأولیةالمبحوثینمجموعة

الثانیةالمرحلةبدأتثمومن.الملاحظاتضوءعلىالنھائیةصورتھافيالاستبانةصیاغةأعُیدثمومنالعبارات،
الكویتمحافظاتفيالموزعةالسكنیةالمناطقبحسبالمختارةالحصصیةالعیناتعلىالاستبانةبتوزیعوالخاصة

الفرقة–الاجتماعیةالخدمةتخصصطلبةمنعددالاستباناتبتوزیعقاموقد.)استبیانة400عددوزع(الست
الاستبانةوأسئلةبیاناتباستكمالالمشاركةعلىالعینةأفرادحثكیفیةعلىالباحثةقبلمنتدریبھمبعد-الرابعة
الدراسةموضوعلأھمیةنسبةً خلالھامنالمشاركینھویةبیانواستحالةالبیاناتسریةعلىبالتأكیدالمغلقة

.)نوفمبر-سبتمبر(أشھرثلاثةفترةخلال2015سنةفيالبیاناتجُمعتوقد.الكویتيللمجتمعبالنسبةوحساسیتھ
الإحصائيالتحلیل

علىوللإجابةالعینةلوصفالحسابیةوالمتوسطاتالمئویةوالنسبالتكراراتباستخدامالوصفيالتحلیلاستخدامتم
.الدراسةمتغیراتبینالعلاقةتساؤلاتعلىللإجابةكاياختباراستخدامتمكماالدراسة،تساؤلاتبعض

؟ما ھي معتقداتھم حول الآثار المحتملة لتطبیق برامج الوقایة على الطفل: 6س ): 5(جدول 

 

 ملخص
مشاركاً موزعین على محافظات الكویت 320من الحصصیةتكونت عینة الدراسة . لكویتة اھدفت الدراسة إلى استطلاع آراء ومعتقدات واتجاھات الرأي العام المتعلقة بقضایا و برامج الوقایة من الإساءة الجنسیة للأطفال في دول

جموعة من التساؤلات حول مدى تأثیر النوع والعمر والحالة الاجتماعیة وما إذا كان ة موفي ضوء الواقع المحلي لقضایا الاعتداء الجنسي على الأطفال، والأدبیات المحلیة والعالمیة المتعلقة بموضوع البحث، فقد تضمنت الدراس. الست
بالإضافة إلى استطلاع . لوقایة من الإساءة الجنسیة للأطفال في مرحلة ریاض الأطفالج االمشارك قد سبق لھ الخوض بتلك الموضوعات مع الأطفال كمتغیرات مستقلة، على المتغیر التابع وھو مدى تقبل المشاركین لفكرة تطبیق برام

وخرجت الدراسة بعدد من . بالعینة واستخدام الأسلوب الوصفي في تحلیل بیانات الدراسةالاجتماعي اعتمدت الباحثة منھج المسج. لأھم المعلومات والمھارات والسلوكیات التي یتناولھا الآباء مع الأطفال بمجال التحرش الجنسي
.ي والبحثيبیق، وعلى ضوء ھذه النتائج قدمت الدراسة بعض التوصیات والمقترحات ففیما یتعلق بسیاسات الرعایة الاجتماعیة، بالإضافة إلي لمجالین التطالنتائج

 

ھل ھناك فرق بین من یناقش قضایا الاعتداء الجنسي مع أطفالھ مع من لا یناقشھا من حیث التقبل : 4س 
؟للبرامج الوقائیة، ومحتویات تلك البرامج

 
، وأولئك الذین لم یناقشوه مع أطفالھم )121= ن (بالمقارنة بین المشاركین الذین ناقشوا الاعتداء الجنسي •

كانت إیجابیة و حول ما یجب أن یدرس في برامج الوقایة أن معتقداتھم ، أظھرت النتائج )199= ن (
 ).  P =0.147، 16.47مقابل 16.71(متكافئة لكلتا المجموعتین 

، ومن لم یتحدثوا )M  =4.76 ،SD  =2.28(أما بالنسبة لمعتقدات المشاركین ممن تحدثوا مع أطفالھم •
حول الآثار الإیجابیة المحتملة لبرامج الوقایة من الاعتداء الجنسي ) M  =4.62 ،SD  =1.90(معھم  

على الأطفال فقد دلت النتائج على عدم وجود فروق دالة إحصائیا بین المجموعتین، حیث لوحظ ارتفاع 
 .المجموعتیننسبة التوقعات الإیجابیة لدى 

ما إذا كان ھناك اختلاف في إمكانیة السماح لأطفالھم بالمشاركة في برامج الوقایة بین كتشاف لا•
وأظھرت . كايمع أطفالھم والذین لم یفعلوا تم إجراء اختبار مربع   CSAالمشاركین الذین ناقشوا قضایا 

النتائج أن العلاقة بین ھذه المتغیرات لم تكن كبیرة، حیث أظھرت كلا المجموعتین اھتمام مماثل في 
، %91.7موافقة (السماح لأطفالھم بأن یكونوا جزءا من برامج الوقایة من الإساءة الجنسیة للأطفال 

).بالترتیب% 86

ما مدى موافقة المشاركین مع طرح الموضوعات المختلفة للاعتداء الجنسي على الأطفال في برامج : 5س 
الوقایة؟

أظھرت النتائج اتفاقاً عاماً مع جمیع الموضوعات المطروحة، مع شيء من التحفظ على موضوعین ھما تعلیم 
الأطفال التصدي للمتحرش بالدفاع البدني عن أنفسھم، وكذلك موضوع تھیئة الأطفال نفسیاً لاحتمال عدم 

.تصدیق البالغین لھم حال شكواھم من محاولة التحرش بھم
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 أوافق الموضوع
% 

 لا أوافق
% 

 6.6 93.4 ھذه البرامج ستساعد على منع حالات الإساءة الجنسیة للطفل
 64.7 35.3 ھذه البرامج تؤدي إلى خوف الطفل من جمیع الغرباء

ھذه البرامج ستساعد الطفل على اختلاق القصص حول حالات إساءة وھمیة لم 
 .تحدث

34.4  65.6 

 79.4 20.6 .ھذه البرامج ستشعر الطفل بالخوف من حضن ولمس وتقبیل الوالدین لھ
 63.1 36.9 .ھذه البرامج ستجعل من الصعب على الطفل الثقة بأي شخص

ھذه البرامج ستخلق طفلا واثقا بنفسھ وقادرا على التصرف في حال تعرضھ لأي 
 .إساءة أو تحرش جنسي

90.9 9.1 

ھذه البرامج غیر مناسبة لأطفال مرحلة ریاض الأطفال والحضانة لصغر سن 
 .الأطفال عن استیعابھا

70.3 29.7 

 89.1 10.9 .ھذه البرامج مفیدة ومھمة فقط للأطفال الإناث ولیس الذكور
الأطفال من بیئة متدینة لیسوا بحاجة لمثل ھذه البرامج لأنھم بمأمن من أي تحرش أو 

 .إساءة جنسیة
12.2 87.8 

 37.5 62.5 .یجب أن یشارك جمیع أطفال سن ما قبل المدرسة في مثل ھذه البرامج لأھمیتھا

 
:الاستنتاجات والتوصیات

یتضح من نتائج الدراسة وجود مناخ تقبل واسع لفكرة تطبیق البرامج الوقائیة لطلاب مرحلة ریاض •
كما وأظھرت . الأطفال بین أفراد العینة والتي تباینت من حیث المرحلة العمریة والحالة الاجتماعیة والنوع

توقعات إیجابیة للآثار المحتملة لتلك البرامج على الأطفال، مما یمھد الطریق للبدء بإعداد نماذج لبرامج 
 .الوقایة من التحرش الجنسي للأطفال وتطبیقھا تجریبیا على نطاق ضیق لدراسة مخرجاتھا

عزا الغالبیة من أفراد العینة أسباب عدم تحدثھم مع أطفالھم بقضایا وموضوعات الوقایة من التحرش •
الجنسي إلى حقیقة أن تلك الموضوعات لم تخطر ببالھم، أو أنھم لا یعرفون كیفیة التحدث مع أطفالھم 

.الموضوعبشأنھا إما لقلة معلوماتھم أو لجھلھم بكیفیة التعاطي مع 
“  خطر الغریب”انحصرت غالبیة التوجیھات الوقائیة للمشاركین لأطفالھم على ما یمكن تسمیتھ بـ وكما •

stranger-dangerحیث أظھرت الدراسات . ، وھي رؤیة محدودة أثبتت غالبیة الدراسات عدم سلامتھا
أن الغالبیة العظمى من حوادث الاعتداء والتحرش الجنسي بالأطفال مرتبطة بأخطار داخل المنزل ومن 

.بھمقبل أشخاص یعرفھم الطفل ویثق 
من الحقیقتین السابقتین ضرورة إشراك فئة أولیاء الأمور ببرامج توعیة وتأھیل خاصة بكیفیة نستنتج •

التعاطي مع قضایا التحرش أو الإساءة الجنسیة للأطفال، وتزویدھم بالمعلومات والحقائق المرتبطة بتلك 
 .القضایا، تمھیدا لإشراكھم ببرامج الوقایة كخطوة مستقبلیة
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تصور الانتحار لدى عينة من طلبة الجامعة

أ. ريم بندر السلمان
قسم علم النفس - كلية العلوم الاجتماعية

أ.د. بدر محمد الأنصاري
قسم علم النفس، كلية العلوم الاجتماعية

الملخص
تهدف الدراسة إلى معرفة طبيعة العلاقة بين تصور الانتحار وكل من الاكتئاب واليأس لدى عينة من طلبة جامعة الكويت، فضلا عن 
التعرف على مدى انتظام تلك المتغيرات في عامل استكشافي أحادي القطب لدى أفراد العينة تكونت عينة الدراسة من (1000) طالب 
وطالبة من طلبة الجامعة، بواقع( 285) من الذكور و ( 715 ) من الإناث واستعين بالأدوات التالية: مقياس "بيك" لتصور الانتحار

ارتباطية  علاقة  وجود  عن  الدراسة  نتائج  كشفت   ,BHS لليأس  "بيك"  ومقياس   BDI-II للاكتئاب  الثانية  "بيك"  وقائمة   ،BSS
موجبة بين تصور الانتحار وكل من اليأس  (ر=  62,) والاكتئاب ( ر=  56,). كما كشفت النتائج عن وجود معاملات تشابه بين 
عوامل الذكور والإناث في تصور الانتحار, كما كشفت النتائج أيضا عن استخلاص عامل استكشافي أحادي القطب من تلك المتغيرات.

أهداف الدراسة
1- التعرف على طبيعة العلاقة بين كل من تصور الانتحار واليأس والاكتئاب التي ينبغي أن تنتظم في عامل استكشافي أحادى القطب.

2- التعرف على مكونات تصور الانتحار لدى كل من الذكور و الإناث .

منهجية البحث
واليأس وذلك  الاكتئاب  الانتحار وكل من  بين تصور  العلاقة  بحث  فيه  يتم  المقارن, حيث  الارتباطي  الوصفي  المنهج  استخدام  تم 
من خلال حساب معامل الارتباط لمتغيرات الدراسة فضلا عن استخدام التحليل العاملي الاستكشافي لاستخلاص العوامل المشتركة التي 

تصف العلاقة بين هذه المتغيرات. 
العينة: تكونت عينة الدراسة من (1000) طالب وطالبة من طلبة جامعة الكويت خلال العام الدراسي 2014/ 2015 تم اختيارهم 
بطريقة عشوائية وفقا لمعادلة "روبرت ماسون" فكان العدد الكلي للعينة الأصلية (1000) وبعد استبعاد الاستبيانات غير السليمة أو 

التي لا يشملها أهداف البحث, فأصبح عدد عينة الذكور للدراسة(285) طالب  وعينة الإناث (715) طالبة.

الإجراءات
الثبات  لحساب  طريقتين  الباحثان  أجــرى 
ألفا " كرونباخ  الدراسة وهما معامل  لمقاييس 
عينة  على  الداخلي  الاتساق  ثبات  لحساب   "
قوامها ( 251 ) فرد من طلبة جامعة الكويت 
بواقع ( 100) فردا من الذكور و (151) من 
الاناث، وطريقة إعادة التطبيق بعد أسبوع من

التطبيق الأول لحساب ثبات الاستقرار على عينة قوامها ( 30) من طلبة جامعة الكويت .

الانتحار وكل من نص الفرض الأول على انه توجد علاقة ارتباطية بين تصور : الأولالفرض النتائج: نتيجة 

.الاكتئاب واليأس

ولاختبار صحة هذا الفرض حسب معامل الارتباط بين درجات أفراد العينة في كل من تصور الانتحار  

 ) يوضح ما توصل إليه من نتائج  2والاكتئاب واليأس والجدول رقم ( 

 ومقاييس أخرى لدى عينة   (BSS)صفوفة معاملات الارتباط المتبادلة بين مقياس "بيك" لتصور الانتحار ) م 2جدول ( 

 )585من طلبة الجامعة (ن = 

 عدد المقاييس
 البنود

مقياس "بيك" 
لتصور 
 الانتحار

BSS 

قائمة 
"بيك" 
الثانية 
 للاكتئاب
BDI-11 

مقياس 
"بيك" 
 لليأس
BHS 

العامل 
 الأول

 1ع 
 

 0.79 0.62 0.56 ــ BSS 21مقياس "بيك" لتصور الانتحار 

 BDI-11  21 0.56 - 0.90 0.90   قائمة "بيك" الثانية للاكتئاب

 0.91 ــ BHS  20 0.62 0.90مقياس "بيك" لليأس

 2.828 الجذر الكامن

التحليل الاحصائي
طبقت المقاييس وجمعت للحصول على درجات 
الإحصائية  الحزمة  برنامج  واستخدم  الطلبة 
البيانات  لتحليل   (SPSS) الاجتماعية  للعلوم 
التالية  التحليلات الإحصائية  إحصائيا وأجريت 
معاملات  اختبار   : الدراسة  أهــداف  لتحقيق 
الثبات  لحساب  بيرسون  المستقيم  ارتــبــاط 
عن  فضلا  الدراسة،  متغيرات  بين  والعلاقة 
التحليل العاملي الاستكشافي بطريقة الابلومين 

لمتغيرات الدراسة.

النتائج
 نتيجة الفرض الأول: نص الفرض الأول على انه توجد علاقة ارتباطية بين تصور الانتحار وكل من الاكتئاب واليأس.

واليأس والاكتئاب  الانتحار  تصور  من  كل  في  العينة  أفراد  درجات  بين  الارتباط  معامل  حسب  الفرض  هذا  صحة  ولاختبار   
والجدول رقم ( 2 ) يوضح ما توصل إليه من نتائج 

الانتحار وكل من نص الفرض الأول على انه توجد علاقة ارتباطية بين تصور : الأولالفرض النتائج: نتيجة 

.الاكتئاب واليأس

ولاختبار صحة هذا الفرض حسب معامل الارتباط بين درجات أفراد العينة في كل من تصور الانتحار  

 ) يوضح ما توصل إليه من نتائج  2والاكتئاب واليأس والجدول رقم ( 

 ومقاييس أخرى لدى عينة   (BSS)صفوفة معاملات الارتباط المتبادلة بين مقياس "بيك" لتصور الانتحار ) م 2جدول ( 

 )585من طلبة الجامعة (ن = 

 عدد المقاييس
 البنود

مقياس "بيك" 
لتصور 
 الانتحار

BSS 

قائمة 
"بيك" 
الثانية 
 للاكتئاب
BDI-11 

مقياس 
"بيك" 
 لليأس
BHS 

العامل 
 الأول

 1ع 
 

 0.79 0.62 0.56 ــ BSS 21مقياس "بيك" لتصور الانتحار 

 BDI-11  21 0.56 - 0.90 0.90   قائمة "بيك" الثانية للاكتئاب

 0.91 ــ BHS  20 0.62 0.90مقياس "بيك" لليأس

 2.828 الجذر الكامن

جدول (1) يوضح قيم معاملات الثبات لمقاييس الدراسة على عينة من طلبة جامعة الكويت. 

تشير النتائج في جدول (2) إلى وجود  ارتباط جوهري موجب بين تصور الانتحار وكل من اليأس والاكتئاب, وأسفر التحليل العاملي 

لمصفوفة معاملات الارتباط بين الدرجة الكلية لتصور الانتحار ومقاييس اليأس والاكتئاب عن ظهور عامل أحادي القطب, بحيث تشبع 

تشبعات جوهرية موجبة لكل من اليأس والاكتئاب على تصور الانتحار, وقد استوعب نسبة مرتفعة من التباين الكلي

نتيجة الفرض الثاني:

نص الفرض الثاني على أن " لا تختلف مكونات تصور الانتحار باختلاف النوع".

    قبل حساب مصفوفة معاملات الارتباط المتبادلة قام الباحثان بحساب المتوسطات الحسابية للذكور والإناث وكذلك اختبار"ت" لتحديد 

جوهرية الفروق بين المتوسطات على عينة من طلبة جامعة الكويت بواقع (285) من الذكور وبواقع (715) وأسفرت النتائج على 

حصول الإناث على متوسطات أعلى في تصور الانتحار (7.32±6.39) من الذكور (5,35 ± 7,46 ) وبلغت قيمة ت ( 2,01 ) عند 

مستوى الدلالة ( 05, ) لذلك قام الباحثان بفصل الذكور عن الإناث ومن ثم استخراج معاملات الارتباط المتبادلة بين بنود المقياس.

تم إجراء التحليل العاملي الاستكشافي لمصفوفة معاملات الارتباط المتبادلة بين بنود مقياس "بيك" لتصور الانتحارBSS)) لكل من 

عينة الذكور وعينة الإناث على حدا وقد حللت المصفوفة الارتباطية بطريقة هويتلنج للمكونات الأساسية لأنها أدق الطرق الرياضية 

المتاحة. وقد أديرت المحاور تدويرا مائلا.

هذه  وتستوعب  الإناث.  لعينة  عوامل  وثلاثة  الذكور,  لعينة  رئيسية  عوامل  ثلاثة  استخلاص  عن  الاستكشافي  العاملي  التحليل  أسفر 

تكون هناك ثلاثة  أن  بأنه > 0,35, على  بالعامل  الواحد  للبند  الجوهري  التشبع  نعد  التباين. وسوف  بها من  العوامل نسبة لا بأس 

تشبعات جوهرية على الأقل لكل عامل بالإضافة إلى محك الجذر الكامن للعامل ≥ 0,1 كما هو واضح في الجدول رقم (3).

وبالنظر إلى الجدول رقم (3) نلاحظ تشبعات جميع بنود 

المقياس في ثلاثة عوامل في عينة الذكور  حيث احتوت 

عدا  فيما  الأول  العامل  في  المقياس  بنود  معظم  تشبعت 

وضوح  عدم  إلى  ذلك  يرجع  وقد    (11-19  ) البنود 

البندين كما تشبعت معظم بنود المقياس في العامل الثني 

أيضا فيما عدا البنود ( 5-2) بالإضافة إلى وجود أكثر 

البنود (-5-11 الثالث في  العامل  من ثلاث تشبعات في 

بلغت  الكلي  التباين  من  نسبة  واستوعبت   ,(14-19

(%62). أما في عينة الإناث نلاحظ تشبع بنود المقياس 

في  المقياس  بنود  معظم  وتشبع  عوامل  ثلاثة  في  أيضا 

 (2-3-5-11-19  ) البنود  عــدا  فيما  الأول  العامل 

بالإضافة إلى وجود أكثر من ثلاث تشبعات في   العامل 

العامل  و   (2-3-4-6-8 البنود(-1  في  وذلــك  الثاني 

من  نسبة  واستوعبت  البنود(5-11-19)،  في  الثالث 

التباين الكلي بلغت (56%).

 بطريقة المكونات الأساسية بعد التدوير المائل لدى عينة   (BSS)) مصفوفة عوامل مقياس (بيك) لتصور الانتحار 3جدول رقم ( 
 من طلبة جامعة الكويت

 

 )715إناث (ن =  )285ذكور (ن =  البنود م
 هـ. ت 3ع  2ع  1ع هـ. ت 3ع  2ع  1ع 

 0.37  0.54 0.65 0.52  0.36 0.64 ليس لدي رغبة في الحياة. 1

 0.61  0.79  0.60   0.76 رغبتي في الموت بين الرغبة المعتدلة والشديدة. 2

أسبابي في الرغبة في الموت تتجاوز أسبابي  3
 للتعلق بالحياة.

0.79 0.79  0.64  0.83  0.53 

رغبتي لقتل نفسي تتراوح بين الرغبة المعتدلة  4
 والشديدة.

0.84 0.56  0.72 0.35 0.59  0.69 

سوف اتخذ الخطوات الضرورية لتجنب الموت إذا  5
 وجدت نفسي في موقف يهدد الحياة.

0.39  0.61 0.45   0.54 0.37 

 0.51   0.52 0.61  0.52 0.76 تمر علي فترة طويلة وأنا أفكر في قتل نفسي. 6

 0.56   0.67 0.57  0.59 0.71 أفكر باستمرار في قتل نفسي, 7

 0.67  0.41 0.54 0.70  0.57 0.80 اقبل فكرة قتل نفسي. 8

 0.58   0.64 0.74  0.61 0.79 لا استطيع أن أمنع نفسي من القيام بالانتحار. 9

أنا لست قلقاً كثيراً أو قليلاً بخصوص قتل نفسي  10
التي قد تنتج عن  –الأصدقاء  –بسبب العائلة 

 المحاولة الفاشلة.

0.79 0.57  0.67 0.61   0.54 

أسباب رغبتي بالانتحار تهدف أساساً إلى الهروب  11
 من مشاكلي.

 0.35 0.69 0.52   0.72 0.51 

 0.61   0.78 0.62  0.73 0.63 لدي خطة معينة لقتل نفسي. 12

لدي طريقة للانتحار كما اعتقد أن لدي الفرصة  13
 لاستخدام هذه الطريقة.

0.59 0.65  0.55 0.71   0.55 

 0.67   0.72 0.53 0.40 0.64 0.56 لدي القدرة والشجاعة على الانتحار. 14

 0.66   0.70 0.70  0.82 0.54 أنا متأكد أنني سوف أقوم بمحاولة الانتحار. 15

لقد انتهيت وأكملت تقريباً الاستعدادات للقيام  16
 بالانتحار.

0.62 0.77  0.66 0.85   0.65 

 0.59   0.81 0.69  0.83 0.45 مذكرة لتركها عند الانتحار. لقد أكملت كتابة 17

لقد قمت بترتيبات محددة لما سوف يحدث بعد  18
 الانتحار.

0.46 0.87  0.77 0.82   0.59 

حاولت إخفاء أو التكتم والكذب حول رغبتي في  19
 القيام بالانتحار.

 0.52 0.51 0.46   0.70 0.59 

 0.55   0.73 0.71  0.84 0.52 أو أكثر.حاولت الانتحار مرتين  20

رغبتي بالموت في محاولة الانتحار الأخيرة كانت  21
 عالية.

0.45 0.82  0.67 0.65   0.47 

  1.19 1.26 9.39  1.15 1.66 10.35 الجذر الكامن
  5.67 6.04 44.74  5.48 7.93 49.50 تباين العامل
 %56 %62 التباين الكلي

التوصيات
.BSS))الانتحار لتصور  "بيك"  مقياس  باستخدام  الانتحار  تصور  مجال  في  مستقبلية   بحوث  إجراء   -1

تتراوح  ممن  الثانوية وغيرهم  المدارس  طلبة  عيناتها  تشمل  بحيث  الانتحار  تصور  مجال  في  المسحية  البحوث  دائرة  توسيع   -2
18-15 سنة. بين  أعمارهم 

سوية. بعينات  ومقارنتها  مرضية  عينات  على  معا  والتوكيدي  الاستكشافي  العاملي  التحليل  بطريقة  عاملية  دراسة  إجراء   -3
للتخفيف من مشاعر  النفسية  الخدمة  الانتحار لإدارات  واليأس وتصور  الاكتئاب  تساعد على تشخيص كل من  مقاييس  توفير   -4

الانتحار. تصور  من  للوقاية  واليأس  الاكتئاب 
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الفرض الثاني: نص الفرض الثاني على أن

 ).3رقم ( كما هو واضح في الجدول≥

 

 

 

3 ) مصفوفة عوامل مقياس (بيك) لتصور الانتحار جدول رقم ( 

الكوي طلبة جامعة  لدى عينة من  المائل  التدوير  بعد  الأساسية  المكونات  بطريقة    (BSS)

أدوات الدراسة
الانتحار لتصور  "بيك"  مقياس   -1

التقرير  من إعداد1 (Beck & Steer, 199)  يتكون مقياس بيك لتصور الانتحار من (21) بند لاكتشاف وقياس 
الماضي. الأسبوع  الانتحار خلال  لإتمام  والخطط  والسلوكيات  المواقف  مثل  معينة  حالات  في  للمرضى  الحالي  الذاتي 

للمقياس  الأولى   19 البنود  يحتوي  الانتحار،  تصور  كمقياس  المقابلة  لإدارة  الذاتي  للتقرير  المطور  الإصدار   BSS يعتبر   
3 نقاط من (2-0) وقد تم تلخيص هذه  3 خيارات وفق شدة وكثافة الانتحار، يتم تقييم الدرجات من حيث الشدة إلى  على 

درجة. الحد من (0-38)  إلى  يصل  والذي  الإجمالية  النتيجة  لإنتاج  التقييمات 

للاكتئاب الثانية  "بيك"  قائمة   -2
BDI-II أحدث صورة مطورة  من إعداد (Beck, Steer, Brown, 1996 ) تعتبر قائمة "بيك" الثانية للاكتئاب 

لقياس  الذاتي  التقرير  أسلوب  مستخدما  بندا،   (21) من  القائمة  وتتكون   BDI-I للاكتئاب  المعدلة  الأولى  "بيك"  لقائمة 
عاما.  13 بسن  بدءا  والبالغين  المراهقين  لدى  الاكتئاب  شدة 

لليأس "بيك"  مقياس   -3
مقياس "بيك" لليأس من إعداد بيك، ستير (Beck & Steer, 1974)، ونشر في أصله الإنجليزي وفي عام 1988 

 (20) المقياس من  ويتكون  نوعيتها،  أو  البنود  لعدد  بالنسبة  إضافة  أو  تعديل  أي  دون  للمقياس  الثانية  الطبعة  صدرت 
درجات  وتراوح  لا)،  (نعم-  إجابتين  من  واحدة  إجابة  باختيار  عليها  يجيب  ومختصرة،  بطريقة سهلة  تم صياغتها  بندا، 

.(20 بين (0،  المقياس 

Beck Hopelessness Scale (BHS) 

Beck Depression Inventory-II (BDI-II)

Beck Scale for  Suicide Ideation (BSS)

مصدر تمويل البحث
الكويت  بجامعة  العليا  الدراسات  لكلية  مقدمة  ماجستير  أطروحة  من  ومستل  ممول  غير  البحث 

يوم الملصق للكليات الإنسانية والعلوم الإجتماعية للعام ٢٠١٥ - ٢٠١٦ بتاريخ ٢٠١٦/٣/٢١ قطاع الأبحاث
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Conclusion: Based on the findings, it is safe to conclude that gender differences over-

shadow similarities. Female preponderance of depression has been a consistent finding within litera-

 ture. Furthermore, the results revealed a cultural difference in depression where Iraq, United Arab

 Emirates, Oman and Saudi Arabia had the highest means.  The most obvious limitation of the study is

 the limited age range of the samples (from 18 to 25 year). Furthermore, the studies were conducted

 with university students only. Thus, an important next step in this endeavor would be to extend the

.current investigation to another age group

References:
Abdel-Khalek, A. M. (2000). The Kuwait University Anxiety Scale: Psychometric properties. Psychologi-

cal Reports, 87, 478-492.

Beck, A. T., Brown, G. K., and Steer, R. A. (1996). Beck Depression Inventory-II (BDI-II). San Antonio, 

TX: The Psychological Corporation.

Acknowledgement: This Poster has been accepted for presentation in the 7th Sci-

.entific Poster Day for Social Sciences, 21 March, 2016, Research Sector

 Results: Reliabilities ranged from .86 to .96 (alpha) for the BDI-II (see table 1). The correlation

 between the BDI-II & KUAS ranged from .56 to .74 denoting a divergent validity of the scales. It was

 found that females had significantly higher mean depression scores than their male counterparts in

five countries: Iraq, Kuwait, Oman, Qatar, and Saudi Arabia. However, no significant gender differenc-

es were found in three countries: United Arab Emirates, Yemen, and Bahrain. Overall gender differenc-

 es (f=44.20, p�.001; Eta Squared=.000), cultural differences (f=9.05, p�.001; Eta Squared=.021) and the

.(interaction between both culture & gender (f=10.60, p�.001; Eta Squared=.024
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Table (1) Mean (M) , Standard Deviation (SD) f-test of Males and Females , Cronbach's Alpha, 
and the correlation of the Depression BDI-II with Anxiety KUAS in 8 Countries. 

 

 

 

Country 

Depression BDI-II 

Male Female 

f 

 

  
C

ronbach's 
alpha 

 

N M SD N M SD 
 
Sig 

r×
K

U
A

S  

IRAQ 362 15.43 9.37 363 20.20 10.54 41.34 .001 .86 .63 

KUWAIT 255 12.97 9.72 256 14.96 9.17 5.68 
.02 .88 .66 

SAUDI 
ARABIA 315 14.12 11.43 315 18.20 10.09 20.70 .001 .89 .68 

QATAR 100 12.28 8.24 100 15.12 9.05 5.38 
.02 .87 .56 

BAHRAIN 110 15.70 12.75 110 13.10 17.11 0.15 
---- .96 .68 

OMAN 118 14.25 9.32 118 18.33 9.62 10.91 
.001 .87 .74 

UNITED 
ARAB 

EMIRATES 
175 19.29 12.97 176 17.82 11.23 0.55 

---- .91 .70 

YEMEN 257 15.81 9.20 257 16.33 10.51 0.41 ----  
.86 

.63 
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البطارية

المعهد الديني

طلبة المرحلة المتوسطةطلبة المعهد الديني

وهذه النتائج توضح التفوق لطلبة المعهد الديني والذي قد يكون ناتج عن التدريبات على الحفظ في المناهج التي انعكست على التفوق في مهام الذاكرة العاملة

أظهر
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اسلوب الإستجابة المرغوبة إجتماعیا على مقاییس الشخصیة:
 دراسة مقارنة على طلبة جامعة الكویت

د. طلال باقر العلى
قسم علم النفس -كلیة العلوم الاجتماعیة -جامعة الكویت

أ.د. بدر محمد الأنصاري
قسم علم النفس -كلیة العلوم الإجتماعیة -جامعة الكویت 

الملخص : أسلوب الاستجابة المرغوبة اجتماعیا للبنود عبارة عن میل إلى الإجابة عن بنود مقایس الشخصیة على أساس المرغوبیة الاجتماعیة 
لھذه البنود ، وھو حالة خاصة من التنزیف إلى الأحسن .تسعي ھذه الدراسة للتحقق من تأثیر أسلوب الاستجابة المرغوبة اجتماعیا علي مقاییس الشخصیة. 

ھدفت الدراسة إلى التعرف على الفروق بین الطلبة والطالبات في أسلوب الاستجابة المرغوبة اجتماعیا علي مقاییس الشخصیة. تكونت عینة الدراسة من 

مجموعتین المجموعة الأقل مرغوبیھ اجتماعیة  وقوامھا (256) فردا، و المجموعة الأكثر مرغوبیھ اجتماعیة وقومھا  (212) فردا. استخدمت في ھذه 

الدراسة المقاییس التالیة: مقیاس الكذب المتفرع من استخبار "آیزنك" المعدل للشخصیةEPQ-R ، ومقیاس الإتقان  المتفرع من قائمة العوامل الخمسة 

 BDI-II وقائمة "بیك" الثانیة للاكتئاب ،BAI وقائمة "بیك" للقلق ،IPIP   و، ومقیاس الإتقان المتفرع من قائمة العوامل الخمسة للشخصیة BFI الكبار

، ومقیاس التدین المتفرع من قائمة جامعة الكویت للتدین الإسلامي، و قائمة الاضطراب الكربى التالي للصدمة PCL. أسفرت نتائج الدراسة عن وجود 

فروق جوھریة بین المجموعتین في مقاییس الشخصیة ، حیث حصلت المجموعة الأكثر مرغوبیھ اجتماعیة على متوسطات أعلى في المقاییس التالیة: 

الكذب ،و التدین ، و الإتقان، في حین حصلت المجموعة الأقل مرغوبیھ اجتماعیة متوسطات أعلى في الاكتئاب والقلق و الاضطراب الكربى التالي للصدمة.

ت - الإجراءات:
وزعت مقاییس الدراسة في كراسة تحتوي على عدد (114بندا)، وتطبق بعضھا في جلسات جماعیة من طلاب جامعة الكویت المقیدین بمقرر مدخل في علم 

النفس للفصل الدراسي الثاني والصیفي من العام 2014/2015م والفصل الدراسي الأول من العام 2015/2016م، یضم كل منھا عددا متوسطا من الطلبة 

بواقع (60) طالبا وطالبة تقریبا في كل جلسة وفي قاعات الدراسة وذلك بالتنسیق مع المحاضر، علما بأن وقت التطبیق لا یتجاوز 40 دقیقة كحد أقصى.

أ -التحلیل الإحصائي: 
تم تحلیل البیانات كمیا بواسطة برنامج الحزمة الإحصائیة للعلوم الاجتماعیة وبواسطة الأسالیب الإحصائیة التالیة:

 -1معاملات الارتباط لتقدیر الثبات لمتغیرات الدراسة (المرغوبیة الاجتماعیة ، والإتقان، والتدین، والاكتئاب ، والقلق ، و الاضطراب الكربى التالي للصدمة).

المجموعات (المجموعة الأقل مرغوبیھ اجتماعیة ×المجموعة الأكثر مرغوبیھ اجتماعیة) في مقاییس  الفروق بین متوسطات  لتقدیر  التائى  -2الإختبار 

الشخصیة.

النتائج: للتعرف على طبیعة العلاقة بین أسلوب الاستجابة المرغوبة اجتماعیا وبعض متغیرات الشخصیة ( الإتقان، والتدین، والاكتئاب والقلق، 
واضطراب الكربى التالي للصدمة) ، تم تقسیم أفراد العینة الى مجموعتین المجموعة الأقل مرغوبیھ اجتماعیة  وقوامھا (256) فردا، و المجموعة الأكثر 

مرغوبیھ اجتماعیة وقومھا  (212) فردا، تبعا للدرجة على مقیاس الكذب EPQ-R ، ومن ثم حساب الفروق بین متوسطات المجموعتین في مقاییس 

الشخصیة باستخدام الاختبار التائى كما ھو موضح في الجدول رقم (2).

          یتضح من الجدول رقم (2) وجود فروق ذات دلالة إحصائیة بین المجموعتین المجموعة الأقل مرغوبیھ اجتماعیة  و المجموعة الأكثر مرغوبیھ 

اجتماعیة في مقاییس الشخصیة حیث حصلت المجموعة الأكثر مرغوبیھ اجتماعیة  على أعلى المتوسطات في كل من الكذب والتدین والإتقان ، في حین 

حصلت المجموعة الأقل مرغوبیھ اجتماعیة  على أعلى المتوسط في كل من الاكتئاب والقلق والاضطراب الكربى التالي للصدمة، ومعنى ذلك أن الاستجابة 

المجموعة الأكثر مرغوبیھ اجتماعیة لبنود مقایس الشخصیة تحدث بطریقة لا تعبر عن السمات الحقیقة لأفراد تلك المجموعة، بل تصدر في اتجاه الاستجابة 

التي یمكن یعطیھا بقیة الأفراد لھذه البنود، أو أنھا الاستجابة على ضوء درجة المرغوبیة الاجتماعیة للبنود كما یدركھا المبحوث. وینبع ذلك من الافتراض 

العام من أن الشخص یمیل إلى أن یقدم لنا نفسھ في صورة مفضلة مرغوبة اجتماعیا، ویحاول غالبا أن یترك للناس انطباعا حسنا عنھ .إذ أن الأخیرة لا 

تعبر عن السمة المقیسة، بل من الممكن أن تضاف إلى تباین الخطأ في مقاییس الشخصیة. وكما یشیر الجدول (2) إلى عدم وجود أثر لاختلاف حجم العینة 

في المجموعتین على نتائج الدراسة.

التوصیات: 
نقترح دراسة ھذا الموضوع من جوانب أخرى وفیما یلي بعض المقترحات لمواضیع مستقبلیة لدراسة أثر اسلوب الاستجابة المرغوبة اجتماعیة على 

مقاییس الشخصیة:

- دراسة الفروق بین الجنسین في المرغوبة الاجتماعیة.

- دراسة العوامل المكونة لأسلوب الاستجابة المرغوبة اجتماعیا.

 .  OP04/15 مصدر تمویل البحث: البحث ممول من قبل قطاع الأبحاث بجامعة الكویت مشروع رقم
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أھداف الدراسة: التعرف على طبیعة العلاقة بین أسلوب الاستجابة المرغوبة اجتماعیا وبعض متغیرات الشخصیة ( الإتقان، 
والتدین، والاكتئاب والقلق، والاضطراب الكربى التالي للصدمة) .  

منھجیة الدراسة : 
أ- العینة: منھجیة البحث: 

أ -العینة: تكونت عینة الدراسة الكلیة من (760) فردا من طلاب جامعة الكویت من طلاب جامعة الكویت المقیدین بمقرر مدخل في علم النفس؛ 

حیث كان متوسط أعمارھم یساوى21.87 عاما بانحراف معیاري وقدره 3,30 عاما. تم تقسیمھا الى ثلاث مجموعات (الأقل- الوسط- الأكثر) 

تبعا للدرجة على مقیاس الكذب EPQ-R ، وعلیة تم استبعاد المجموعة المتوسطة في الدرجة على مقیاس الكذب وقوامھا (292) فردا ومن ثم 

الاحتفاظ بمجموعتین المجموعة الأقل مرغوبیھ اجتماعیة  وقوامھا (256) فردا، و المجموعة الأكثر مرغوبیھ اجتماعیة وقومھا  (212) فردا. 

ب -الأدوات :استخدمت المقاییس التالیة: 
Eysenck Personality Questionnaire - Re- 1.مقیاس الكذب (21 بنداً×2 بدیل للإجابة) المتفرع من استخبار آیزنك للشخصیة-المعدل

vised (EPQ-R-L) ، Eysenck, Eysenck & Barrett, 1985). لمزید من المعلومات عن القائمة (أنظر: الأنصاري  2014 –ب، ص 

ص:385 424-).

 John, Donahue, and )التي وضعھا "جون و دوناھو وكینتل (Big Five Inventory (BFI 2.مقیاس الإتقان المتفرع من قائمة الخمسة الكبار

Kentle ,1991)" كأداة لقیاس سمة الإتقان وتقییم فقرات المقیاس  (9) فقرات على اساس خمسة بدائل تتراوح بین (1) لا أوافق بشدة الى (5) أوافق 

بشدة. 

 Goldberge التي وضعھا جولدبیرج IPIP) International Personality Item Pool) 3.مقیاس الإتقان المتفرع من قائمة العوامل الخمسة

1999,)) بواقع (10) عبارات لمقیاس الإتقان ، یجیب عنھا الأفراد في ضوء مقیاس خماسي التدریج ( لا تنطبق على إطلاقاً ، تنطبق على قلیلاً ، تنطبق 

على أحیاناً ، تنطبق على كثیراً ، تنطبق على تماماً ) لمزید من المعلومات عن المقیاس (أنظر: الأنصاري  2014 –ب، ص ص:341-384).

4.مقیاس التدین (12 بندا × 4إختیارات) المتفرع من قائمة جامعة الكویت للتدین الإسلامي (لمزید من المعلومات عن المقیاس : أنظر الأنصاري ،2010).

5.قائمة "بیك" الثانیة للاكتئاب BDI-II من إعداد (Beck, Steer, Brown, 1996  ) تعتبر قائمة "بیك" الثانیة للاكتئاب BDI-II وتتكون القائمة 

من (21) بندا، وتتمیز القائمة BDI-II بأنھ قد تم بناؤھا وتصمیمھا بغرض تقییم الأعراض المتضمنة في محك تشخیص الاضطرابات الاكتئابیة في الدلیل 

الأمریكى  التشخیصي والإحصائي الرابع للاضطرابات العقلیة (لمزید من المعلومات عن القائمة انظر: الأنصاري، -2014أ ص ص 245-298).

 Beck, Epstein, Brown & Steer,) ) "من إعداد "بیك، إبستین، براون،ستیر   (Beck Anxiety Inventory (BAI 6.قائمة "بیك" للقلق

1988 تقیس شدة القلق لدى المرضى في مجال الطب النفسي. تتألف القائمة بصورتھا الأصلیة من (21) بندًا تستخدم أسلوب التقریر الذاتي، ویصف كل 

إطلاقًا)،  أن (صفر=لم یحصل  إلى (3)، حیث  تتراوح من صفر  نقاط   (4) الاجابة عبارة عن متصل من  وبدائل  القلق،  أعراض  بند عرضا معروفا من 

(1=(بشكل خفیف)، )2=بشكل معتدل)، (3=بشكل حاد)، لمزید من المعلومات عن القائمة (أنظر: الأنصاري -2014ب، ص ص 15-46).

 The PTSD Checklist for DSM-5 (PCL-5  ) 7.قائمة الاضطراب الكربى التالي للصدمة

من اعداد "ویذر، لیتز، كین، بالمارى، ماركس ، شور Weathers, Litz, Keane, Palmieri, Marx, & Schnurr (2013) وتعریب الباحثان 

، تتألف القائمة بصورتھا الأصلیة من (20) بندًا وبدائل الاجابة عبارة عن متصل من (5) نقاط تتراوح من صفر إلى (4)، حیث أن لتقییم نطاق وتقریر 

المصیر ھو 4-0 لكل بند ھي: "لا على الإطلاق،" "قلیلا" أحیانا "،" كثیرا "، و" دائما ".  ویصف كل بند عرضا معروفا من أعراض الاضطراب الكربى 

 ،DSM-5 التالي للصدمة وفقا للدلیل الأمریكي الخامس للاضطرابات العقلیة

قام الباحثان بحساب ثبات الاتساق الداخلي لمقاییس الدراسة بطریقة معامل ألفا " كرو نباخ " على عینة قوامھا ( 760 ) فرد من طلبة جامعة الكویت بواقع 

(288) فردا من الذكور و (472) فردا من الإناث. جدول (1) یوضح قیم معاملات الثبات لمقاییس الدراسة على عینة من طلبة جامعة الكویت. 
 

 
 الكویت جامعة طلبة من عینة على الدراسة لمقاییس الثبات معاملات قیم) 1( جدول

 سییاالمق عدد البنود كرو نباخقیمة ألفا 
 EPQ-R-Lالكذب ٢1 0,70
 BDI-IIالاكتئاب ٢١ ٠،٨5
 BAIالقلق ٢١ ٠،٩4
 BFI-Cالإتقان  9 0,73
 IPIP-Cالإتقان 10 0,70
 دینالت 12 0,91
 PCL-5 للصدمة التالي الكربى الاضطراب ٢٠ ٠،٩٢

 الذي الثبات عامل یعد عام وبوجھ. المقاییس لجمیع مقبول داخلي اتساق إلى) 1( الجدول نتائج وتشیر
 .الشخصیة مقاییس في مقبولا 0.70 على یزید أو یساوى

 
طلاب من  بندا)، وتطبق بعضھا في جلسات جماعیة114مقاییس الدراسة في كراسة تحتوي على عدد ( توزع

م 2014/2015من العام  والصیفي الثاني الدراسيجامعة الكویت المقیدین بمقرر مدخل في علم النفس للفصل 
) طالبا 60، یضم كل منھا عددا متوسطا من الطلبة بواقع (م2015/2016الأول من العام  الدراسيوالفصل 

وطالبة تقریبا في كل جلسة وفي قاعات الدراسة وذلك بالتنسیق مع المحاضر، علما بأن وقت التطبیق لا یتجاوز 
 دقیقة كحد أقصى. 40

 
 

برنامج الحزمة الإحصائیة للعلوم الاجتماعیة وبواسطة الأسالیب الإحصائیة تم تحلیل البیانات كمیا بواسطة 
 التالیة:

،  والاكتئاب، دینة الاجتماعیة ، والإتقان، والتمتغیرات الدراسة (المرغوبیلمعاملات الارتباط لتقدیر الثبات -1 
 ).للصدمة التاليالكربى  الاضطراب ، و والقلق

المجموعة × اجتماعیة مرغوبیھالمجموعة الأقل لتقدیر الفروق بین متوسطات المجموعات ( الإختبار التائى-2
 .مقاییس الشخصیة) في اجتماعیة مرغوبیھالأكثر 

 
غیرات الشخصیة ( لتعرف على طبیعة العلاقة بین أسلوب الاستجابة المرغوبة اجتماعیا وبعض متل النتائج:

 مجموعتین الى تقسیم أفراد العینة ، تم التالي للصدمة)الكربى واضطراب  ، والاكتئاب والقلق،دینالإتقان، والت
  وقومھا اجتماعیة مرغوبیھ الأكثر المجموعة و فردا،) 256( وقوامھا  اجتماعیة مرغوبیھ الأقل المجموعة

المجموعتین  ومن ثم حساب الفروق بین متوسطات ، EPQ-R الكذب مقیاس على للدرجة تبعا، فردا) 212(
 ).2التائى كما ھو موضح في الجدول رقم ( الاختبارفي مقاییس الشخصیة باستخدام 

 
 المجموعات متوسطات بین للمقارنة) ت( واختبار المعیاریة والانحرافات الحسابیة المتوسطات): 2( جدول

 .الشخصیة مقاییس في)  اجتماعیة مرغوبیھ الأكثر المجموعة× اجتماعیة مرغوبیھ الأقل المجموعة(

 مستوى  آیتا مربع
 الدلالة

 قیمة
 ت 

 اجتماعیة مرغوبیھالمجموعة الأكثر 
 )٢١٢(ن=

 اجتماعیة مرغوبیھالمجموعة الأقل 
 )٢٥٦(ن=

 
 مقاییس 
 الشخصیة

 
 
 

 المجموعات متوسطات بین للمقارنة) ت( واختبار المعیاریة والانحرافات الحسابیة المتوسطات): ٢( جدول
 .الشخصیة مقاییس في)  اجتماعیة مرغوبیھ الأكثر المجموعة× اجتماعیة مرغوبیھ الأقل المجموعة(

      
 مرغوبیھ الأقل المجموعة مجموعتینال بین إحصائیة دلالة ذات فروق وجود) ٢( رقم الجدول من یتضح          

 الأكثر المجموعةالشخصیة حیث حصلت  مقاییس في اجتماعیة مرغوبیھ الأكثر المجموعة و  اجتماعیة
 المجموعة حین حصلت فيوالإتقان ،  كل من الكذب والتدین فيعلى أعلى المتوسطات   اجتماعیة مرغوبیھ

، للصدمة التالي الكربى الاضطرابوالقلق و الاكتئابكل من  فيعلى أعلى المتوسط   اجتماعیة مرغوبیھ الأقل
 تعبر لا بطریقة تحدث الشخصیة مقایس لبنود اجتماعیة مرغوبیھ الأكثر المجموعة الاستجابة أن ذلك ومعنى

 لھذه الأفراد بقیة یعطیھا یمكن التي الاستجابة اتجاه في تصدر بل ،لأفراد تلك المجموعة الحقیقة السمات عن
 من ذلك وینبع. المبحوث یدركھا كما للبنود الاجتماعیة المرغوبیة درجة ضوء على الاستجابة أنھا أو البنود،

 غالبا ویحاول اجتماعیا، مرغوبة مفضلة صورة في نفسھ لنا یقدم أن إلى یمیل الشخص أن من العام الافتراض
 إلى تضاف أن الممكن من بل المقیسة، السمة عن تعبر لا الأخیرة أن إذ. عنھ حسنا انطباعا للناس یترك أن

في  العینة حجملاختلاف  أثر وجود عدم إلى )٢( الجدول یشیر كماو مقاییس الشخصیة. في الخطأ تباین
 .الدراسة نتائج علىالمجموعتین 

 
 مستقبلیة لمواضیع المقترحات بعض یلي وفیما أخرى جوانب من الموضوع ھذا دراسة نقترح :التوصیات

 :الشخصیة مقاییس على اجتماعیة المرغوبة الاستجابة اسلوبأثر  لدراسة
 .الاجتماعیة المرغوبة في الجنسین بین الفروق دراسة -
 .اجتماعیا المرغوبة الاستجابة لأسلوب دراسة العوامل المكونة -

 المراجع:
 ) الكویت: دار الكتاب الأول الكتاب المرجع في مقاییس الشخصیة:). أ- ٢٠١٤الأنصاري، بدر محمد .

 الحدیث.

 مستوى  آیتا مربع
 الدلالة

 قیمة
 ت 

 اجتماعیة مرغوبیھالمجموعة الأكثر 
 )٢١٢(ن=

 اجتماعیة مرغوبیھالمجموعة الأقل 
 )٢٥٦(ن=

 
 مقاییس 
الانحراف  الشخصیة

 المعیاري
الانحراف  المتوسط

 المعیاري
 المتوسط

 EPQ-R-Lالكذب ٦،٢٢ ١،٦٧ ١٤،٦٠ ١،٥١ ٥٦،٩٧ ٠،٠٠١ ٠,٣٤٠

 دینالت ٣٦,٣٠ ٨,٨٣ ٤٤,٤٣ ٨,٦٩ ٩,٩٥ ٠،٠٠١ ٠,٠٠٨

 BFI-Cالإتقان  ٢٩,٧٩ ٥,٤٦ ٣٢,٤٨ ٥,٩٠ ٥،٠٤ ٠،٠٠١ ٠,٠٣٥

 IPIP-Cالإتقان ٣١,٣٨ ٤,٤٥ ٣٤,٣٥ ٥,١٠ ٦،٦٤ ٠،٠٠١ ٠,٠٥٨

 BDI-IIالاكتئاب ١٣،٠٣ ٨،١٤ ١١،٢٦ ٧،٥٨ ٢،٤٣ ٠,٠١ ٠,٠٠٨

 BAIالقلق ٢٣،٣٠ ١٤،٤٩ ١٩،٨١ ١٣،٢٦ ٢،٧٢ ٠،٠١ ٠,٠١٣

الكربى  الاضطراب ٤٦,٦٨ ١٤,٩٤ ٤١،٨٤ ١٤,٧٠ ٣،٥٢ ٠،٠٠١ ٠,٠١٦
 للصدمة التالي

PCL-5 
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نموذج العوامل الخمسة للشخصیة:
دراسة ثقافیة مقارنة بین الكویتیین والمصریین 

د. عبدربھ مغازي سلیمان
قسم علم النفس- كلیة الآداب- جامعة قطر 

أ.د. بدر محمد الأنصاري
قسم علم النفس -كلیة العلوم الإجتماعیة -جامعة الكویت 

الملخص: ھدفت الدراسة إلى التعرف على الفروق بین الكویتیین والمصریین، وبین الجنسین في العوامل الخمسة للشخصیة، فضلا عن 
الدراسة من مجموعتین الأولى (2109) من  العوامل الخمسة. تكونت عینة  النوع والثقافة في كل عامل من  التعرف على أثر تفاعل كل من 

الكویتیین؛ بواقع (900) من الذكور، و(1209) من الإناث من طلاب جامعة الكویت، والثانیة (1806) من المصریین؛ بواقع (888) من الذكور، 

و(918) من الإناث من طلاب جامعة طنطا. استخدمت في ھذه الدراسة قائمة العوامل الخمسة الكبرى للشخصیة (الصورة المطولة المعدلة) 

NEO-PI-R. أسفرت نتائج الدراسة عن وجود فروق جوھریة بین الكویتیین والمصریین في أربعة عوامل للشخصیة؛ حیث حصل المصریون 

على متوسطات أعلى من الكویتیین في العوامل التالیة: العُصابیة، والانبساط، والقبول، والإتقان. كما كشفت النتائج عن وجود فروق جوھریة بین 

الجنسین لدى الكویتیین؛ حیث حصل الذكور على متوسطات أعلى من الإناث في كل من الانبساط، والإتقان، في حین حصلت الإناث على متوسطات 

أعلى من الذكور في العُصابیة، والانفتاح. كما أظھرت نتائج الدراسة أیضا عن وجود فروق جوھریة بین الجنسین لدى المصریین؛ حیث حصلت 

والثقافة  (ذكور/إناث)  النوع  من  كل  بین  تفاعل  وجود  عن  النتائج  وبرھنت  والقبول.  العصابیة،  في  الذكور  من  أعلى  متوسط  على  الإناث 

(كویتي/مصري) في كل من: العصابیة، والانبساط، والقبول.

د- التحلیل الإحصائي: بوساطة برنامج الحزمة الإحصائیة للعلوم الاجتماعیة (SPSS)، حُسبت المتوسطات الحسابیة، 
والانحرافات المعیاریة، لأفراد كل مجموعة، وتم استخدام تحلیل التباین الثنائي المتعدد لمعرفة أثر التفاعل بین النوع والثقافة في العوامل الخمسة 

للشخصیة.

النتائج:  للتعرف على دور الثقافة (الكویت-مصر) ، و دور النوع (ذكور-إناث) ، وبیان طبیعة التفاعل بین الثقافة والنوع في نموذج 
العوامل الخمسة للشخصیة.ھذا تم استخدام تحلیل التباین الثنائي. والجدول (2) یبن خلاصة نتائج تحلیل التباین الثنائي.

أھداف الدراسة: التعرف على دور الثقافة (الكویت-مصر) ، و دور النوع (ذكور-إناث) ، وبیان طبیعة التفاعل بین الثقافة والنوع 
في نموذج العوامل الخمسة للشخصیة.

منھجیة الدراسة : 
أ- العینة: اختیرت عینة عشوائیة طبقیة من مجموعتین الأولى (2109) من الكویتیین بواقع (900) من الذكور و(1209) من الإناث 
 ،1,14 بانحراف معیاري وقدره  النفس؛ حیث كان متوسط أعمارھم یساوى20.47  المقیدین بمقرر مدخل في علم  الكویت  من طلاب جامعة 

والثانیة (1806) من المصریین بواقع (888) من الذكور و (918) من الإناث من طلاب كلیة الآداب بجامعة طنطا المقیدین بمقرر مدخل في 

علم النفس، حیث كان متوسط أعمارھم یساوى 19.87 بانحراف معیارى1.33. بلغت قیمة "ت" المحسوبة 15.19، وھي دالة عند مستوى 

0.001، بین متوسط عمر العینة الكویتیة والعینة المصریة، إلا أن ھذه الفروق في العمر لا تؤثر في نتائج الدراسة نظراً لأن كلا المجموعتین 

تنتمیان للفئة العمریة نفسھا.

NEO-PI-R (الصورة المطولة المعدلة) ب- أداة الدراسة: قائمة العوامل الخمسة للشخصیة
من تألیف  كوستا، وماكري Costa & McCrea (1992) وتعریب ماكري وآخرون McCrae, et al., (2005) وتتكون من 240 بنداً 

× 5 اختیارات واستغرقت فترة التطبیق ما بین 60 إلى 70 دقیقة تقریبا، ویطلب من المفحوص الإجابة على كل مفردة باختیار الدرجة المناسبة 

لھ على متصل یمتد من 1 إلى 5. وذلك بصحیفة إجابة منفصلة، حیث تعني الدرجة (1) "معارض بشدة " الدرجة (2) "معارض" و(3) "غیر 

متأكد"، و(4) "موافق" وأخیرا الدرجة (5) " غیر متأكد" وتعني "موافق بشدة" على العبارة. تقیس قائمة العوامل الخمسة الكبرى للشخصیة 

(الصورة المطولة المعدلة) خمسة عوامل للشخصیة للراشدین الأسویاء العصابیة، والانبساط، والانفتاح، والقبول، والإتقان (لمزید من المعلومات 

عن القائمة أنظر: الأنصاري 2014 ص ص:521-538).

یمكن أن نستنتج من الجدول رقم (2) وجود تأثیر جوھرى للتفاعل بین الثقافة والنوع في العصابیة والانبساط والقبول، مما یعنى أن تأثیر الثقافة 

(كویتي-مصرى) في متغیرات الدراسة (العصابیة والانبساط والقبول) یختلف باختلاف النوع (ذكور- إناث)، كما أن تأثیر النوع یختلف باختلاف 

الثقافة.  فى حین لم تكشف النتائج عن تأثیر جوھرى للتفاعل بین الثقافة والنوع في الانفتاح والإتقان ، مما یعنى أن تأثیر الثقافة (كویتي-مصرى) 

في متغیرات الدراسة (الانفتاح والإتقان) لا یختلف باختلاف النوع (ذكور- إناث)، كما أن تأثیر النوع لا یختلف باختلاف الثقافة. یتضح من الجدول 

أن المصریین أكثر من الكویتیین فى العصابیة والقبول والانبساط والإتقان بوجة عام،. كما أظھرت النتائج أن الذكور المصریین أكثر عصابیة 

وانبساطًا وانفتاحا على الخبرات، وقبولا من الذكور الكویتیین، فضلا عن تفوق الإناث المصریات على الإناث الكویتیات فى كل من العصابیة 

والانبساط والقبول والإتقان. كما حصلت الإناث على متوسطات أعلى من الذكور فى العصابیة والانفتاح والقبول، فى حین حصل الذكور على 

متوسطات أعلى من الإناث فى كل من والانبساط والإتقان. كما أظھرت النتائج أن الذكور الكویتیین والمصریین أقل عصابیة من الإناث، كما أن 

الذكور الكویتیین أكثر انبساطا وإتقانا من الإناث الكویتیات، في حین أن الإناث الكویتیات أكثر انفتاحا على الخبرات من الذكور الكویتیین. كما 

برھنت النتائج أن الإناث المصریات أكثر قبولا من الذكور المصریین. وبناء على نتائج ھذه الدراسة فإن متغیر الثقافة (كویتي-مصرى) والنوع 

(ذكور- إناث)،  لھما وزن كبیر في التنبؤ كل من العصابیة والانبساط والقبول. أما عن أسباب ھذه الفروق فلیس من أھداف ھذه الدراسة بحثھا، 

وھي تحتاج إلى دراسة مستقلة. 

التوصیات: یوصى الباحثان من خلال نتائج الدراسة الحالیة بما یلي:
1.دراسة نموذج العوامل الخمسة للشخصیة وفقا لتصنیف السمات المكونة لھ.

2.الاھتمام بدراسة نموذج العوامل الخمسة للشخصیة في جوانبھ التطبیقیة على عینات مختلفة مثل المرضى والفئات العمریة المختلفة.

3.استخدام التحلیل العاملي التوكیدي للمقارنات عبر الثقافیة وبین الجنسین في نموذج العوامل الخمسة للشخصیة وباستخدام الصورة المطولة 

المعدلة من قائمة العوامل الخمسة للشخصیة.

المراجع
الأنصاري، بدر (2014). المرجع فى مقاییس الشخصیة :الكتاب الثانى. الكویت: دار الكتاب الحدیث (ط2).

 Costa, P., & McCrae, R. (1992). NEO-PI-R: Professional Manual. Psychological

.Assessment Resources.USA     

مصدر تمویل البحث:البحث غیر ممول. منشور فى مجلة العلوم التربویة والنفسیة (جامعة البحرین) المجلد (15) العدد (4) 
دیسمبر (2014) ص ص 89-120.

ملصق بحثى مقدم لیوم الملصق العلمي السابع  للكلیات الاجتماعیة والإنسانیة للعام 2015/2016 بتاریخ  21 مارس 2016.             

وتشیر نتائج الجدول (1) إلى اتساق داخلي مرتفع لجمیع المقاییس المتفرعة من قائمة العوامل الخمسة. وبوجھ عام یعد عامل الثبات الذي یساوى 

أو یزید على 0.70 مقبولا في مقاییس الشخصیة. وبالتالي فإن معاملات الثبات المستخرجة من المقاییس المتفرعة من قائمة العوامل الخمسة 

تعتبر مقبولة لدى العینة الكویتیة والمصریة لأنھا تزید عن 0.70.

ج- الإجراءات:  وضعت بنود قائمة العوامل الخمسة للشخصیة NEO-PI-R في استمارة واحدة، وتم تطبیقھا تطبیقا جمعیا؛ حیث 
ضمت كل جلسة تطبیق حوالي (35) طالباً وطالبة، وجرى التطبیق في فصول الدراسة، وفي وقت المحاضرة، وبعد الانتھاء من عملیة التطبیق، 

جرى مراجعة الاستمارات المجمعة، واستبعدت التي كان بھا نقص في الإجابة.
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نموذج العوامل الخمسة للشخصیة:
دراسة ثقافیة مقارنة بین الكویتیین والمصریین 

د. عبدربھ مغازي سلیمان
قسم علم النفس- كلیة الآداب- جامعة قطر 

أ.د. بدر محمد الأنصاري
قسم علم النفس -كلیة العلوم الإجتماعیة -جامعة الكویت 

الملخص: ھدفت الدراسة إلى التعرف على الفروق بین الكویتیین والمصریین، وبین الجنسین في العوامل الخمسة للشخصیة، فضلا عن 
الدراسة من مجموعتین الأولى (2109) من  العوامل الخمسة. تكونت عینة  النوع والثقافة في كل عامل من  التعرف على أثر تفاعل كل من 

الكویتیین؛ بواقع (900) من الذكور، و(1209) من الإناث من طلاب جامعة الكویت، والثانیة (1806) من المصریین؛ بواقع (888) من الذكور، 

و(918) من الإناث من طلاب جامعة طنطا. استخدمت في ھذه الدراسة قائمة العوامل الخمسة الكبرى للشخصیة (الصورة المطولة المعدلة) 

NEO-PI-R. أسفرت نتائج الدراسة عن وجود فروق جوھریة بین الكویتیین والمصریین في أربعة عوامل للشخصیة؛ حیث حصل المصریون 

على متوسطات أعلى من الكویتیین في العوامل التالیة: العُصابیة، والانبساط، والقبول، والإتقان. كما كشفت النتائج عن وجود فروق جوھریة بین 

الجنسین لدى الكویتیین؛ حیث حصل الذكور على متوسطات أعلى من الإناث في كل من الانبساط، والإتقان، في حین حصلت الإناث على متوسطات 

أعلى من الذكور في العُصابیة، والانفتاح. كما أظھرت نتائج الدراسة أیضا عن وجود فروق جوھریة بین الجنسین لدى المصریین؛ حیث حصلت 

والثقافة  (ذكور/إناث)  النوع  من  كل  بین  تفاعل  وجود  عن  النتائج  وبرھنت  والقبول.  العصابیة،  في  الذكور  من  أعلى  متوسط  على  الإناث 

(كویتي/مصري) في كل من: العصابیة، والانبساط، والقبول.

د- التحلیل الإحصائي: بوساطة برنامج الحزمة الإحصائیة للعلوم الاجتماعیة (SPSS)، حُسبت المتوسطات الحسابیة، 
والانحرافات المعیاریة، لأفراد كل مجموعة، وتم استخدام تحلیل التباین الثنائي المتعدد لمعرفة أثر التفاعل بین النوع والثقافة في العوامل الخمسة 

للشخصیة.

النتائج:  للتعرف على دور الثقافة (الكویت-مصر) ، و دور النوع (ذكور-إناث) ، وبیان طبیعة التفاعل بین الثقافة والنوع في نموذج 
العوامل الخمسة للشخصیة.ھذا تم استخدام تحلیل التباین الثنائي. والجدول (2) یبن خلاصة نتائج تحلیل التباین الثنائي.

أھداف الدراسة: التعرف على دور الثقافة (الكویت-مصر) ، و دور النوع (ذكور-إناث) ، وبیان طبیعة التفاعل بین الثقافة والنوع 
في نموذج العوامل الخمسة للشخصیة.

منھجیة الدراسة : 
أ- العینة: اختیرت عینة عشوائیة طبقیة من مجموعتین الأولى (2109) من الكویتیین بواقع (900) من الذكور و(1209) من الإناث 
 ،1,14 بانحراف معیاري وقدره  النفس؛ حیث كان متوسط أعمارھم یساوى20.47  المقیدین بمقرر مدخل في علم  الكویت  من طلاب جامعة 

والثانیة (1806) من المصریین بواقع (888) من الذكور و (918) من الإناث من طلاب كلیة الآداب بجامعة طنطا المقیدین بمقرر مدخل في 

علم النفس، حیث كان متوسط أعمارھم یساوى 19.87 بانحراف معیارى1.33. بلغت قیمة "ت" المحسوبة 15.19، وھي دالة عند مستوى 

0.001، بین متوسط عمر العینة الكویتیة والعینة المصریة، إلا أن ھذه الفروق في العمر لا تؤثر في نتائج الدراسة نظراً لأن كلا المجموعتین 

تنتمیان للفئة العمریة نفسھا.

NEO-PI-R (الصورة المطولة المعدلة) ب- أداة الدراسة: قائمة العوامل الخمسة للشخصیة
من تألیف  كوستا، وماكري Costa & McCrea (1992) وتعریب ماكري وآخرون McCrae, et al., (2005) وتتكون من 240 بنداً 

× 5 اختیارات واستغرقت فترة التطبیق ما بین 60 إلى 70 دقیقة تقریبا، ویطلب من المفحوص الإجابة على كل مفردة باختیار الدرجة المناسبة 

لھ على متصل یمتد من 1 إلى 5. وذلك بصحیفة إجابة منفصلة، حیث تعني الدرجة (1) "معارض بشدة " الدرجة (2) "معارض" و(3) "غیر 

متأكد"، و(4) "موافق" وأخیرا الدرجة (5) " غیر متأكد" وتعني "موافق بشدة" على العبارة. تقیس قائمة العوامل الخمسة الكبرى للشخصیة 

(الصورة المطولة المعدلة) خمسة عوامل للشخصیة للراشدین الأسویاء العصابیة، والانبساط، والانفتاح، والقبول، والإتقان (لمزید من المعلومات 

عن القائمة أنظر: الأنصاري 2014 ص ص:521-538).

یمكن أن نستنتج من الجدول رقم (2) وجود تأثیر جوھرى للتفاعل بین الثقافة والنوع في العصابیة والانبساط والقبول، مما یعنى أن تأثیر الثقافة 

(كویتي-مصرى) في متغیرات الدراسة (العصابیة والانبساط والقبول) یختلف باختلاف النوع (ذكور- إناث)، كما أن تأثیر النوع یختلف باختلاف 

الثقافة.  فى حین لم تكشف النتائج عن تأثیر جوھرى للتفاعل بین الثقافة والنوع في الانفتاح والإتقان ، مما یعنى أن تأثیر الثقافة (كویتي-مصرى) 

في متغیرات الدراسة (الانفتاح والإتقان) لا یختلف باختلاف النوع (ذكور- إناث)، كما أن تأثیر النوع لا یختلف باختلاف الثقافة. یتضح من الجدول 

أن المصریین أكثر من الكویتیین فى العصابیة والقبول والانبساط والإتقان بوجة عام،. كما أظھرت النتائج أن الذكور المصریین أكثر عصابیة 

وانبساطًا وانفتاحا على الخبرات، وقبولا من الذكور الكویتیین، فضلا عن تفوق الإناث المصریات على الإناث الكویتیات فى كل من العصابیة 

والانبساط والقبول والإتقان. كما حصلت الإناث على متوسطات أعلى من الذكور فى العصابیة والانفتاح والقبول، فى حین حصل الذكور على 

متوسطات أعلى من الإناث فى كل من والانبساط والإتقان. كما أظھرت النتائج أن الذكور الكویتیین والمصریین أقل عصابیة من الإناث، كما أن 

الذكور الكویتیین أكثر انبساطا وإتقانا من الإناث الكویتیات، في حین أن الإناث الكویتیات أكثر انفتاحا على الخبرات من الذكور الكویتیین. كما 

برھنت النتائج أن الإناث المصریات أكثر قبولا من الذكور المصریین. وبناء على نتائج ھذه الدراسة فإن متغیر الثقافة (كویتي-مصرى) والنوع 

(ذكور- إناث)،  لھما وزن كبیر في التنبؤ كل من العصابیة والانبساط والقبول. أما عن أسباب ھذه الفروق فلیس من أھداف ھذه الدراسة بحثھا، 

وھي تحتاج إلى دراسة مستقلة. 

التوصیات: یوصى الباحثان من خلال نتائج الدراسة الحالیة بما یلي:
1.دراسة نموذج العوامل الخمسة للشخصیة وفقا لتصنیف السمات المكونة لھ.

2.الاھتمام بدراسة نموذج العوامل الخمسة للشخصیة في جوانبھ التطبیقیة على عینات مختلفة مثل المرضى والفئات العمریة المختلفة.

3.استخدام التحلیل العاملي التوكیدي للمقارنات عبر الثقافیة وبین الجنسین في نموذج العوامل الخمسة للشخصیة وباستخدام الصورة المطولة 

المعدلة من قائمة العوامل الخمسة للشخصیة.
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وتشیر نتائج الجدول (1) إلى اتساق داخلي مرتفع لجمیع المقاییس المتفرعة من قائمة العوامل الخمسة. وبوجھ عام یعد عامل الثبات الذي یساوى 

أو یزید على 0.70 مقبولا في مقاییس الشخصیة. وبالتالي فإن معاملات الثبات المستخرجة من المقاییس المتفرعة من قائمة العوامل الخمسة 

تعتبر مقبولة لدى العینة الكویتیة والمصریة لأنھا تزید عن 0.70.

ج- الإجراءات:  وضعت بنود قائمة العوامل الخمسة للشخصیة NEO-PI-R في استمارة واحدة، وتم تطبیقھا تطبیقا جمعیا؛ حیث 
ضمت كل جلسة تطبیق حوالي (35) طالباً وطالبة، وجرى التطبیق في فصول الدراسة، وفي وقت المحاضرة، وبعد الانتھاء من عملیة التطبیق، 

جرى مراجعة الاستمارات المجمعة، واستبعدت التي كان بھا نقص في الإجابة.
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نموذج العوامل الخمسة للشخصیة:
دراسة ثقافیة مقارنة بین الكویتیین والمصریین 

د. عبدربھ مغازي سلیمان
قسم علم النفس- كلیة الآداب- جامعة قطر 

أ.د. بدر محمد الأنصاري
قسم علم النفس -كلیة العلوم الإجتماعیة -جامعة الكویت 

الملخص: ھدفت الدراسة إلى التعرف على الفروق بین الكویتیین والمصریین، وبین الجنسین في العوامل الخمسة للشخصیة، فضلا عن 
الدراسة من مجموعتین الأولى (2109) من  العوامل الخمسة. تكونت عینة  النوع والثقافة في كل عامل من  التعرف على أثر تفاعل كل من 

الكویتیین؛ بواقع (900) من الذكور، و(1209) من الإناث من طلاب جامعة الكویت، والثانیة (1806) من المصریین؛ بواقع (888) من الذكور، 

و(918) من الإناث من طلاب جامعة طنطا. استخدمت في ھذه الدراسة قائمة العوامل الخمسة الكبرى للشخصیة (الصورة المطولة المعدلة) 

NEO-PI-R. أسفرت نتائج الدراسة عن وجود فروق جوھریة بین الكویتیین والمصریین في أربعة عوامل للشخصیة؛ حیث حصل المصریون 

على متوسطات أعلى من الكویتیین في العوامل التالیة: العُصابیة، والانبساط، والقبول، والإتقان. كما كشفت النتائج عن وجود فروق جوھریة بین 

الجنسین لدى الكویتیین؛ حیث حصل الذكور على متوسطات أعلى من الإناث في كل من الانبساط، والإتقان، في حین حصلت الإناث على متوسطات 

أعلى من الذكور في العُصابیة، والانفتاح. كما أظھرت نتائج الدراسة أیضا عن وجود فروق جوھریة بین الجنسین لدى المصریین؛ حیث حصلت 

والثقافة  (ذكور/إناث)  النوع  من  كل  بین  تفاعل  وجود  عن  النتائج  وبرھنت  والقبول.  العصابیة،  في  الذكور  من  أعلى  متوسط  على  الإناث 

(كویتي/مصري) في كل من: العصابیة، والانبساط، والقبول.

د- التحلیل الإحصائي: بوساطة برنامج الحزمة الإحصائیة للعلوم الاجتماعیة (SPSS)، حُسبت المتوسطات الحسابیة، 
والانحرافات المعیاریة، لأفراد كل مجموعة، وتم استخدام تحلیل التباین الثنائي المتعدد لمعرفة أثر التفاعل بین النوع والثقافة في العوامل الخمسة 

للشخصیة.

النتائج:  للتعرف على دور الثقافة (الكویت-مصر) ، و دور النوع (ذكور-إناث) ، وبیان طبیعة التفاعل بین الثقافة والنوع في نموذج 
العوامل الخمسة للشخصیة.ھذا تم استخدام تحلیل التباین الثنائي. والجدول (2) یبن خلاصة نتائج تحلیل التباین الثنائي.

أھداف الدراسة: التعرف على دور الثقافة (الكویت-مصر) ، و دور النوع (ذكور-إناث) ، وبیان طبیعة التفاعل بین الثقافة والنوع 
في نموذج العوامل الخمسة للشخصیة.

منھجیة الدراسة : 
أ- العینة: اختیرت عینة عشوائیة طبقیة من مجموعتین الأولى (2109) من الكویتیین بواقع (900) من الذكور و(1209) من الإناث 
 ،1,14 بانحراف معیاري وقدره  النفس؛ حیث كان متوسط أعمارھم یساوى20.47  المقیدین بمقرر مدخل في علم  الكویت  من طلاب جامعة 

والثانیة (1806) من المصریین بواقع (888) من الذكور و (918) من الإناث من طلاب كلیة الآداب بجامعة طنطا المقیدین بمقرر مدخل في 

علم النفس، حیث كان متوسط أعمارھم یساوى 19.87 بانحراف معیارى1.33. بلغت قیمة "ت" المحسوبة 15.19، وھي دالة عند مستوى 

0.001، بین متوسط عمر العینة الكویتیة والعینة المصریة، إلا أن ھذه الفروق في العمر لا تؤثر في نتائج الدراسة نظراً لأن كلا المجموعتین 

تنتمیان للفئة العمریة نفسھا.

NEO-PI-R (الصورة المطولة المعدلة) ب- أداة الدراسة: قائمة العوامل الخمسة للشخصیة
من تألیف  كوستا، وماكري Costa & McCrea (1992) وتعریب ماكري وآخرون McCrae, et al., (2005) وتتكون من 240 بنداً 

× 5 اختیارات واستغرقت فترة التطبیق ما بین 60 إلى 70 دقیقة تقریبا، ویطلب من المفحوص الإجابة على كل مفردة باختیار الدرجة المناسبة 

لھ على متصل یمتد من 1 إلى 5. وذلك بصحیفة إجابة منفصلة، حیث تعني الدرجة (1) "معارض بشدة " الدرجة (2) "معارض" و(3) "غیر 

متأكد"، و(4) "موافق" وأخیرا الدرجة (5) " غیر متأكد" وتعني "موافق بشدة" على العبارة. تقیس قائمة العوامل الخمسة الكبرى للشخصیة 

(الصورة المطولة المعدلة) خمسة عوامل للشخصیة للراشدین الأسویاء العصابیة، والانبساط، والانفتاح، والقبول، والإتقان (لمزید من المعلومات 

عن القائمة أنظر: الأنصاري 2014 ص ص:521-538).

یمكن أن نستنتج من الجدول رقم (2) وجود تأثیر جوھرى للتفاعل بین الثقافة والنوع في العصابیة والانبساط والقبول، مما یعنى أن تأثیر الثقافة 

(كویتي-مصرى) في متغیرات الدراسة (العصابیة والانبساط والقبول) یختلف باختلاف النوع (ذكور- إناث)، كما أن تأثیر النوع یختلف باختلاف 

الثقافة.  فى حین لم تكشف النتائج عن تأثیر جوھرى للتفاعل بین الثقافة والنوع في الانفتاح والإتقان ، مما یعنى أن تأثیر الثقافة (كویتي-مصرى) 

في متغیرات الدراسة (الانفتاح والإتقان) لا یختلف باختلاف النوع (ذكور- إناث)، كما أن تأثیر النوع لا یختلف باختلاف الثقافة. یتضح من الجدول 

أن المصریین أكثر من الكویتیین فى العصابیة والقبول والانبساط والإتقان بوجة عام،. كما أظھرت النتائج أن الذكور المصریین أكثر عصابیة 

وانبساطًا وانفتاحا على الخبرات، وقبولا من الذكور الكویتیین، فضلا عن تفوق الإناث المصریات على الإناث الكویتیات فى كل من العصابیة 

والانبساط والقبول والإتقان. كما حصلت الإناث على متوسطات أعلى من الذكور فى العصابیة والانفتاح والقبول، فى حین حصل الذكور على 

متوسطات أعلى من الإناث فى كل من والانبساط والإتقان. كما أظھرت النتائج أن الذكور الكویتیین والمصریین أقل عصابیة من الإناث، كما أن 

الذكور الكویتیین أكثر انبساطا وإتقانا من الإناث الكویتیات، في حین أن الإناث الكویتیات أكثر انفتاحا على الخبرات من الذكور الكویتیین. كما 

برھنت النتائج أن الإناث المصریات أكثر قبولا من الذكور المصریین. وبناء على نتائج ھذه الدراسة فإن متغیر الثقافة (كویتي-مصرى) والنوع 

(ذكور- إناث)،  لھما وزن كبیر في التنبؤ كل من العصابیة والانبساط والقبول. أما عن أسباب ھذه الفروق فلیس من أھداف ھذه الدراسة بحثھا، 

وھي تحتاج إلى دراسة مستقلة. 

التوصیات: یوصى الباحثان من خلال نتائج الدراسة الحالیة بما یلي:
1.دراسة نموذج العوامل الخمسة للشخصیة وفقا لتصنیف السمات المكونة لھ.

2.الاھتمام بدراسة نموذج العوامل الخمسة للشخصیة في جوانبھ التطبیقیة على عینات مختلفة مثل المرضى والفئات العمریة المختلفة.

3.استخدام التحلیل العاملي التوكیدي للمقارنات عبر الثقافیة وبین الجنسین في نموذج العوامل الخمسة للشخصیة وباستخدام الصورة المطولة 

المعدلة من قائمة العوامل الخمسة للشخصیة.
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وتشیر نتائج الجدول (1) إلى اتساق داخلي مرتفع لجمیع المقاییس المتفرعة من قائمة العوامل الخمسة. وبوجھ عام یعد عامل الثبات الذي یساوى 

أو یزید على 0.70 مقبولا في مقاییس الشخصیة. وبالتالي فإن معاملات الثبات المستخرجة من المقاییس المتفرعة من قائمة العوامل الخمسة 

تعتبر مقبولة لدى العینة الكویتیة والمصریة لأنھا تزید عن 0.70.

ج- الإجراءات:  وضعت بنود قائمة العوامل الخمسة للشخصیة NEO-PI-R في استمارة واحدة، وتم تطبیقھا تطبیقا جمعیا؛ حیث 
ضمت كل جلسة تطبیق حوالي (35) طالباً وطالبة، وجرى التطبیق في فصول الدراسة، وفي وقت المحاضرة، وبعد الانتھاء من عملیة التطبیق، 

جرى مراجعة الاستمارات المجمعة، واستبعدت التي كان بھا نقص في الإجابة.

1 
 

 

1 
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47236,2719680,02239,350,001

9680,0219680,0249,050,001
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21969,47121969,47133,870,001 
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256,101256,102,90

345349,43391188,30

30999,45130999,45171,350,001

4324,3214324,3223,900,001

2860,2112860,2115,810,001

707560,423911180,92

1330,1711330,174,690,05

2327,4312327,438,200,02

217,231217,230,77

1109823,563911283,77
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القلق لدى المراهقين: دراسـة مقارنـة

أ.ساره محمد كريمي
قسم علم النفس، كلية العلوم الاجتماعية

أ.د. بدر محمد الأنصاري
قسم علم النفس، كلية العلوم الاجتماعية

الملخص
لدى عينتين " كويتية والبدون " من طلبة  للنوع والجنسية  القلق وفقا  الفروق في متغير  التعرف على  إلى  الحالية  الدراسة  هدفت 

من  وطالبة  طالبا  منهم(300)  الثانوية  المرحلة  وطالبات  طلاب  من  وطالبة  طالبا   (600) من  العينة  وتكونت  الثانوية،  المرحلة 

الكويتيين، و(300) طالبا وطالبة من فئة غير محددي الجنسية "البدون" ، طبق عليهم قائمة "بيك" للقلق، أظهرت النتائج مايلي: 

توجد فروق جوهرية بين الذكور والإناث في قائمة "بيك" للقلق وفقا لمتغير الجنس، كما أنه توجد فروق جوهرية  بين الكويتيين 

والبدون في قائمة "بيك" للقلق وفقا لمتغير الجنسية.

بالإضافة إلى وجود أثر لتفاعل كل من الجنس والجنسية على متغير القلق.

الأهداف
نوعها  من  الأولى  الكويتية  الدراسة  إنها  حيث  لدراسته،  تتصدى  الذي  الموضوع  أهمية  في  الحالية  الدراسة  أهمية  تكمن   

قائمة استخدمت 

"بيك " للقلق لدى عينات من طلاب المدارس الثانوية من الكويتيين والبدون.

أما عن فروض الدراسة فهي على النحو التالي:

1-  توجد فروق جوهرية بين الطلبة والطالبات في القلق لصالح الطالبات.

2-  توجد فروق جوهرية بين الطلاب الكويتيين والبدون في" للقلق لصالح البدون.  

3-  يوجد تفاعل بين كل من الجنس( الطلبة /الطالبات) والجنسية(كويتي/ بدون) في القلق.  

 

 
 بدر محمد الأنصاريد. أ.ساره محمد كريمي                                                     أ.

 قسم علم النفس، كلية العلوم الاجتماعية                                   قسم علم النفس، كلية العلوم الاجتماعية    
 
 

طلبة  نالبدون " مكويتية و " عينتين لدى تغير القلق وفقا للنوع والجنسيةهدفت الدراسة الحالية إلى التعرف على الفروق في مالملخص: 
) طالبا وطالبة من الكويتيين، 300) طالبا وطالبة من طلاب وطالبات المرحلة الثانوية منهم(600المرحلة الثانوية، وتكونت العينة من (

توجد فروق جوهرية ) طالبا وطالبة من فئة غير محددي الجنسية "البدون" ، طبق عليهم قائمة "بيك" للقلق، أظهرت النتائج مايلي: 300و(
الذكور والإناث في قائمة "بيك" للقلق وفقا لمتغير الجنس، كما أنه توجد فروق جوهرية  بين الكويتيين والبدون في قائمة "بيك" للقلق  بين

 .بالإضافة إلى وجود أثر لتفاعل كل من الجنس والجنسية على متغير القلقوفقا لمتغير الجنسية.
 

مية الموضوع الذي تتصدى لدراسته، حيث إنها الدراسة الكويتية الأولى من نوعها استخدمت تكمن أهمية الدراسة الحالية في أه(الأهداف): 
 . أما عن فروض الدراسة فهي على النحو التالي:قائمة "بيك " للقلق لدى عينات من طلاب المدارس الثانوية من الكويتيين والبدون

 الطالبات.توجد فروق جوهرية بين الطلبة والطالبات في القلق لصالح  -1
 توجد فروق جوهرية بين الطلاب الكويتيين والبدون في" للقلق لصالح البدون.   -2
 يوجد تفاعل بين كل من الجنس( الطلبة /الطالبات) والجنسية(كويتي/ بدون) في القلق.   -3

 (منهجية البحث)

عاما). ويوضح  18-15والبدون، تتراوح أعمارهم بين ( وطالبة من الكويتيين بطال )600أجريت الدراسة عللا عينة قوامها ( أولا: العينة:
 ) توزيع أفراد العينة لمتغيرات الدراسة.1الجدول (

 ) توزيع أفراد العينة وفقا لمتغيرات الدراسة1جدول (
 

 المجموع الصف الدراسي المتغيرات
10 11 12 

 150 50 50 50 ذكر كويتي
 150 50 50 50 أنثى

 150 50 50 50 ذكر غير كويتي
 150 50 50 50 أنثى

 600 200 200 200 المجموع
 

 ثانيا: الأدوات

 &Beck, Epstein, Brown)وهي قائمة من إعداد (    Beck Anxiety Inventory (BAI)قائمة "بيك" للقلق  اناستخدمت الباحث
Steer, 1988 )بدائل للإجابة ، تقيس شدة القلق لدى المرضى في مجال الطب النفسي، ولهذه القائمة في 4× ) بندا 21و تشمل هذه القائمة

)، واتضح أن 0.75) ، وثبات إعادة التطبيق بعد أسبوع إلى (0.92صيغتها الإنجليزية اتساق داخلي مرتفع، فقد وصل معامل ثبات ألفا إلى (
ت القلق التي تم تشخيصها  عن المجموعات التي شخصت بغير القلق ، وفضلا عن ذلك فقد اتضح أن قائمة "بيك" القائمة تفرق مجموعا

) في حين ارتبطت القائمة "بقائمة هاملتون لتقدير 0.51للقلق ترتبط ارتباطا متوسطا مع " مقياس هاملتون المعدل لتقدير القلق" (ر=
كما تم حساب ثبات الاتساق الداخلي عن طريق حساب معاملات الارتباط بين كل بند والدرجة  ).0.25الاكتئاب " ارتباطا منخفضا (ر= 

في قائمة "بيك" للقلق. ط بيرسون كانت مقبولة إلى حد ما الكلية لقائمة "بيك" للقلق بعد استبعاد البند وتبين من خلال النتائج أن معاملات ارتبا
 ).2014اري" (كما تم حساب صدق القائمة في دراسة "الانص

 
 ثالثا: الأساليب الإحصائية

، فقد تم إجراء SPSSتم استخدام أساليب إحصائية محددة للتحقق من الفروض باستخدام مجموعة البرامج الإحصائية للعلوم الاجتماعية 
 التالي:
 لمعرفة الفروق في متغير القلق وفقا للجنس. t-testالاختبار التائي  -1
 معرفة الفروق في متغير القلق وفقا للجنسية.ل t-testالاختبار التائي  -2

ثانياً: الأدوات
 Beck, Epstein, إعداد   من  قائمة  وهي   Beck Anxiety Inventory (BAI) للقلق  "بيك"  قائمة  الباحثان  استخدمت 

القلق لدى المرضى في مجال الطب  4 بدائل للإجابة ، تقيس شدة  القائمة(21) بندا ×  Brown& Steer, 1988 و تشمل هذه 

النفسي، ولهذه القائمة في صيغتها الإنجليزية اتساق داخلي مرتفع، فقد وصل معامل ثبات ألفا إلى (0.92) ، وثبات إعادة التطبيق 

بعد أسبوع إلى (0.75)، واتضح أن القائمة تفرق مجموعات القلق التي تم تشخيصها  عن المجموعات التي شخصت بغير القلق ، 

وفضلا عن ذلك فقد اتضح أن قائمة "بيك" للقلق ترتبط ارتباطا متوسطا مع " مقياس هاملتون المعدل لتقدير القلق" (ر=0.51) في 

حين ارتبطت القائمة "بقائمة هاملتون لتقدير الاكتئاب " ارتباطا منخفضا (ر= 0.25). كما تم حساب ثبات الاتساق الداخلي عن طريق 

حساب معاملات الارتباط بين كل بند والدرجة الكلية لقائمة "بيك" للقلق بعد استبعاد البند وتبين من خلال النتائج أن معاملات ارتباط 

بيرسون كانت مقبولة إلى حد ما في قائمة "بيك" للقلق. كما تم حساب صدق القائمة في دراسة "الانصاري" (2014).

،SPSS الاجتماعية  للعلوم  الإحصائية  البرامج  مجموعة  باستخدام  الفروض  من  للتحقق  محددة  إحصائية  أساليب  استخدام  تم 

التالي: إجراء  تم  فقد 

1- الاختبار التائي t-test لمعرفة الفروق في متغير القلق وفقا للجنس.

2- الاختبار التائي t-test لمعرفة الفروق في متغير القلق وفقا للجنسية.

3- تحليل التباين الثنائي  Two way Anovaلمعرفة أثر التفاعل بين الجنس والجنسية على القلق.

أجريت الدراسة على عينة قوامها (600) طالب وطالبة من الكويتيين والبدون، تتراوح أعمارهم بين (18-15 عاما).

ويوضح الجدول (1) توزيع أفراد العينة لمتغيرات الدراسة.

منهجية البحث
أولاً: العينة

ثالثا: الأساليب الإحصائية

النتائج
أولاً: نتائج الفرض الأول 

الذي نصه كالآتي:" توجد فروق جوهرية بين الطلاب والطالبات في القلق لصالح الطالبات ". لتحقيق الهدف الأول للدراسة، وهو 
الذكور  متوسطات  بين  الفروق  دلالة  من  للتحقق  (ت)  قيمة  استخراج  تم  القلق   في  والطالبات  الطلبة  بين  الفروق  على  التعرف 
الجنس لمتغير  تبعا  المفحوصين  درجات  متوسطات  بين  الفروق  لدلالة  اختبار"ت"  نتائج   (2) يوضح جدول  و  القلق،  في  والإناث 

(ذكور ن=300/ إناث ن=300) على قائمة "بيك" للقلق، ومن ملاحظة هذا الجدول يتبين أن قيمة "ت" جوهرية مما يشير إلى 
فروق جوهرية بين الطلاب والطالبات لصالح الطالبات في قائمة "بيك" للقلق، حيث بلغ متوسط الطالبات (18.666) وبلغ متوسط 
الطلاب (14.523)  وأن متغير الدراسة (الجنس) على قائمة "بيك" للقلق قد وصل لمستوى الدلالة، ومن خلال هذه النتيجة يمكن 

الاستنتاج بأن النوع له أثر على القلق وأن درجة القلق عند الإناث أكر شدة من درجة القلق لدى الذكور بوجه عام.

جدول ( 2 ) اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنس
(طلاب / طالبات) على قائمة "بيك" للقلق.

جدول ( 3 ) اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنسية
(كويتيين / بدون) على قائمة "بيك" للقلق.

 لمعرفة أثر التفاعل بين الجنس والجنسية على القلق.Two way Anova تحليل التباين الثنائي  -3
 (النتائج)

لتحقيق  في القلق لصالح الطالبات ". الطلاب والطالباتتوجد فروق جوهرية بين  أولا نتائج الفرض الأول: الذي نصه كالآتي:" -1
الهدف الأول للدراسة، وهو التعرف على الفروق بين الطلبة والطالبات في القلق  تم استخراج قيمة (ت) للتحقق من دلالة الفروق 

) نتائج اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين 2بين متوسطات الذكور والإناث في القلق، و يوضح جدول (
) على قائمة "بيك" للقلق، ومن ملاحظة هذا الجدول يتبين أن قيمة "ت" 300/ إناث ن=300كور ن=تبعا لمتغير الجنس (ذ

 جوهرية مما يشير إلى فروق جوهرية بين الطلاب والطالبات لصالح الطالبات في قائمة "بيك" للقلق، حيث بلغ متوسط الطالبات
لجنس) على قائمة "بيك" للقلق قد وصل لمستوى الدلالة، )  وأن متغير الدراسة (ا14.523( ) وبلغ متوسط الطلاب18.666(

ومن خلال هذه النتيجة يمكن الاستنتاج بأن النوع له أثر على القلق وأن درجة القلق عند الإناث أكر شدة من درجة القلق لدى 
 الذكور بوجه عام.

 
ير الجنس (طلاب / طالبات) على قائمة اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغ)  2جدول ( 

 "بيك" للقلق.
 

 المتغير
 

 
 المقياس الفرعي

 ذكور
 ) 300( ن=  

 إناث
 ) 300( ن= 

 مستوى الدلالة قيمة ت
 ع م ع م

 0.001 4.720 11.12 18.67 10.37 14.52 قائمة "بيك" للقلق

 
توجد فروق جوهرية بين الطلاب الكويتيين والبدون في" للقلق لصالح ثانيا: نتائج الفرض الثاني: الذي نصه كالآتي"  -2

/ 300) نتائج اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنسية (كويتيين=3جدول ( بين.البدون
بين  0.001دالة عند مستوى ) على قائمة "بيك" للقلق، ويتضح من قراءة هذا الجدول أنه توجد فروق جوهرية 300بدون ن=

) في حين حصل 18.426الكويتيين والبدون  لصالح البدون في قائمة "بيك" للقلق وفقا لمتغير الجنسية، حيث بلغ متوسط البدون (
 ).14.763الكويتيين على متوسط(

 
يتيين / بدون) على قائمة "بيك" اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنسية (كو)  3جدول ( 

 للقلق.
 المتغير
 
 

 المقياس الفرعي

 كويتيين
 ) 300( ن=  

 بدون
 ) 300( ن=  

 مستوى الدلالة قيمة ت
 ع م ع م

 0.001 4.16 11.72 18.43 9.78 14.76 قائمة "بيك" للقلق

 
يوجد تفاعل بين كل من الجنس( الطلبة /الطالبات) والجنسية(كويتي/ بدون) في  ثالثا: نتائج الفرض الثالث: الذي نصه كالآتي" -3

بدون ) على قائمة \نتائج تحليل التباين الثنائي لمعرفة أثر الجنس ( ذكر/ أنثى )  والجنسية ( كويتي   )4وضح جدول (القلق. 
ي التفاعل بين الجنس والجنسية وهي تعتبر قيمة ف 38.808"بيك" للقلق، وأسفرت نتائج هذا التحليل عن استخراج قيمة (ف) = 

 .دالة إحصائيًا ، مما يشير إلى وجود أثر لتفاعل كل من الجنس والجنسية على متغير القلق

 

 

 
 .بدون ) على قائمة "بيك" للقلق،\نتائج تحليل التباين الثنائي لمعرفة أثر الجنس ( ذكر/ أنثى )  والجنسية ( كويتي ) 4جدول ( 

 لمعرفة أثر التفاعل بين الجنس والجنسية على القلق.Two way Anova تحليل التباين الثنائي  -3
 (النتائج)

لتحقيق  في القلق لصالح الطالبات ". الطلاب والطالباتتوجد فروق جوهرية بين  أولا نتائج الفرض الأول: الذي نصه كالآتي:" -1
الهدف الأول للدراسة، وهو التعرف على الفروق بين الطلبة والطالبات في القلق  تم استخراج قيمة (ت) للتحقق من دلالة الفروق 

) نتائج اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين 2بين متوسطات الذكور والإناث في القلق، و يوضح جدول (
) على قائمة "بيك" للقلق، ومن ملاحظة هذا الجدول يتبين أن قيمة "ت" 300/ إناث ن=300كور ن=تبعا لمتغير الجنس (ذ

 جوهرية مما يشير إلى فروق جوهرية بين الطلاب والطالبات لصالح الطالبات في قائمة "بيك" للقلق، حيث بلغ متوسط الطالبات
لجنس) على قائمة "بيك" للقلق قد وصل لمستوى الدلالة، )  وأن متغير الدراسة (ا14.523( ) وبلغ متوسط الطلاب18.666(

ومن خلال هذه النتيجة يمكن الاستنتاج بأن النوع له أثر على القلق وأن درجة القلق عند الإناث أكر شدة من درجة القلق لدى 
 الذكور بوجه عام.

 
ير الجنس (طلاب / طالبات) على قائمة اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغ)  2جدول ( 

 "بيك" للقلق.
 

 المتغير
 

 
 المقياس الفرعي

 ذكور
 ) 300( ن=  

 إناث
 ) 300( ن= 

 مستوى الدلالة قيمة ت
 ع م ع م

 0.001 4.720 11.12 18.67 10.37 14.52 قائمة "بيك" للقلق

 
توجد فروق جوهرية بين الطلاب الكويتيين والبدون في" للقلق لصالح ثانيا: نتائج الفرض الثاني: الذي نصه كالآتي"  -2

/ 300) نتائج اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنسية (كويتيين=3جدول ( بين.البدون
بين  0.001دالة عند مستوى ) على قائمة "بيك" للقلق، ويتضح من قراءة هذا الجدول أنه توجد فروق جوهرية 300بدون ن=

) في حين حصل 18.426الكويتيين والبدون  لصالح البدون في قائمة "بيك" للقلق وفقا لمتغير الجنسية، حيث بلغ متوسط البدون (
 ).14.763الكويتيين على متوسط(

 
يتيين / بدون) على قائمة "بيك" اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنسية (كو)  3جدول ( 

 للقلق.
 المتغير
 
 

 المقياس الفرعي

 كويتيين
 ) 300( ن=  

 بدون
 ) 300( ن=  

 مستوى الدلالة قيمة ت
 ع م ع م

 0.001 4.16 11.72 18.43 9.78 14.76 قائمة "بيك" للقلق

 
يوجد تفاعل بين كل من الجنس( الطلبة /الطالبات) والجنسية(كويتي/ بدون) في  ثالثا: نتائج الفرض الثالث: الذي نصه كالآتي" -3

بدون ) على قائمة \نتائج تحليل التباين الثنائي لمعرفة أثر الجنس ( ذكر/ أنثى )  والجنسية ( كويتي   )4وضح جدول (القلق. 
ي التفاعل بين الجنس والجنسية وهي تعتبر قيمة ف 38.808"بيك" للقلق، وأسفرت نتائج هذا التحليل عن استخراج قيمة (ف) = 

 .دالة إحصائيًا ، مما يشير إلى وجود أثر لتفاعل كل من الجنس والجنسية على متغير القلق

 

 

 
 .بدون ) على قائمة "بيك" للقلق،\نتائج تحليل التباين الثنائي لمعرفة أثر الجنس ( ذكر/ أنثى )  والجنسية ( كويتي ) 4جدول ( 

ثانياً: نتائج الفرض الثاني
الذي نصه كالآتي" توجد فروق جوهرية بين الطلاب الكويتيين والبدون في" للقلق لصالح البدون.بين جدول (3) نتائج اختبار"ت" 
لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنسية (كويتيين=300/ بدون ن=300) على قائمة "بيك" للقلق، 
ويتضح من قراءة هذا الجدول أنه توجد فروق جوهرية دالة عند مستوى 0.001 بين الكويتيين والبدون  لصالح البدون في قائمة 

"بيك" للقلق وفقا لمتغير الجنسية، حيث بلغ متوسط البدون (18.426) في حين حصل الكويتيين على متوسط(14.763).

جدول ( 4) نتائج تحليل التباين الثنائي لمعرفة أثر الجنس ( ذكر/ أنثى )  والجنسية ( كويتي \بدون ) على قائمة "بيك" للقلق،.

التباينمصدر   مجموع المربعات 
درجات 
 متوسط المربعات الحرية

قيمة ف 
ةالدلالة الإحصائي المحسوبة  

 0.001 24.36 2575.08 1 2575.08 الجنس

 0.001 19.04 2013.00 1 2013.00 الجنسية
التفاعل بين الجنس 

 والجنسية
 

4102.9 
 

1 4102.9 
 

38.81 
 

0.001 

 - - 38.81 596 6311.57 الخطأ
 

 (التوصيات):
 إعادة إجراء الدراسة على عينات من طلاب المدارس الثانوية من جميع المناطق التعليمية بالكويت . .1

 (مصدر تمويل البحث) 

 بحث غير ممول.

  قطاع الأبحاث. 21/3/2016بتاريخ  2015/2016يوم الملصق العلمي للكليات الإنسانية والعلوم الاجتماعية للعام 
 30/6/2015مجاز للنشر في مجلة العلوم الاجتماعية بتاريخ  بحث. 

 

ثالثاً: نتائج الفرض الثالث
الذي نصه كالآتي" يوجد تفاعل بين كل من الجنس( الطلبة /الطالبات) والجنسية(كويتي/ بدون) في القلق. وضح جدول (4)  نتائج 
تحليل التباين الثنائي لمعرفة أثر الجنس ( ذكر/ أنثى )  والجنسية ( كويتي \بدون ) على قائمة "بيك" للقلق، وأسفرت نتائج هذا 
إلى  يشير  مما   ، إحصائيًا  دالة  قيمة  تعتبر  والجنسية وهي  الجنس  بين  التفاعل  في   38.808 قيمة (ف) =  استخراج  التحليل عن 

وجود أثر لتفاعل كل من الجنس والجنسية على متغير القلق.

التوصيات
إعادة إجراء الدراسة على عينات من طلاب المدارس الثانوية من جميع المناطق التعليمية بالكويت .

مصدر تمويل البحث
بحث غير ممول

جدول (1) توزيع أفراد العينة وفقاً لمتغيرات الدراسة

• يوم الملصق العلمي للكليات الإنسانية والعلوم الاجتماعية للعام 2015/2016 بتاريخ 21/3/2016 قطاع الأبحاث.
• بحث مجاز للنشر في مجلة العلوم الاجتماعية بتاريخ 30/6/2015.

القلق لدى المراهقين: دراسـة مقارنـة

أ.ساره محمد كريمي
قسم علم النفس، كلية العلوم الاجتماعية

أ.د. بدر محمد الأنصاري
قسم علم النفس، كلية العلوم الاجتماعية

الملخص
لدى عينتين " كويتية والبدون " من طلبة  للنوع والجنسية  القلق وفقا  الفروق في متغير  التعرف على  إلى  الحالية  الدراسة  هدفت 

من  وطالبة  طالبا  منهم(300)  الثانوية  المرحلة  وطالبات  طلاب  من  وطالبة  طالبا   (600) من  العينة  وتكونت  الثانوية،  المرحلة 

الكويتيين، و(300) طالبا وطالبة من فئة غير محددي الجنسية "البدون" ، طبق عليهم قائمة "بيك" للقلق، أظهرت النتائج مايلي: 

توجد فروق جوهرية بين الذكور والإناث في قائمة "بيك" للقلق وفقا لمتغير الجنس، كما أنه توجد فروق جوهرية  بين الكويتيين 

والبدون في قائمة "بيك" للقلق وفقا لمتغير الجنسية.

بالإضافة إلى وجود أثر لتفاعل كل من الجنس والجنسية على متغير القلق.

الأهداف
نوعها  من  الأولى  الكويتية  الدراسة  إنها  حيث  لدراسته،  تتصدى  الذي  الموضوع  أهمية  في  الحالية  الدراسة  أهمية  تكمن   

قائمة استخدمت 

"بيك " للقلق لدى عينات من طلاب المدارس الثانوية من الكويتيين والبدون.

أما عن فروض الدراسة فهي على النحو التالي:

1-  توجد فروق جوهرية بين الطلبة والطالبات في القلق لصالح الطالبات.

2-  توجد فروق جوهرية بين الطلاب الكويتيين والبدون في" للقلق لصالح البدون.  

3-  يوجد تفاعل بين كل من الجنس( الطلبة /الطالبات) والجنسية(كويتي/ بدون) في القلق.  

 

 
 بدر محمد الأنصاريد. أ.ساره محمد كريمي                                                     أ.

 قسم علم النفس، كلية العلوم الاجتماعية                                   قسم علم النفس، كلية العلوم الاجتماعية    
 
 

طلبة  نالبدون " مكويتية و " عينتين لدى تغير القلق وفقا للنوع والجنسيةهدفت الدراسة الحالية إلى التعرف على الفروق في مالملخص: 
) طالبا وطالبة من الكويتيين، 300) طالبا وطالبة من طلاب وطالبات المرحلة الثانوية منهم(600المرحلة الثانوية، وتكونت العينة من (

توجد فروق جوهرية ) طالبا وطالبة من فئة غير محددي الجنسية "البدون" ، طبق عليهم قائمة "بيك" للقلق، أظهرت النتائج مايلي: 300و(
الذكور والإناث في قائمة "بيك" للقلق وفقا لمتغير الجنس، كما أنه توجد فروق جوهرية  بين الكويتيين والبدون في قائمة "بيك" للقلق  بين

 .بالإضافة إلى وجود أثر لتفاعل كل من الجنس والجنسية على متغير القلقوفقا لمتغير الجنسية.
 

مية الموضوع الذي تتصدى لدراسته، حيث إنها الدراسة الكويتية الأولى من نوعها استخدمت تكمن أهمية الدراسة الحالية في أه(الأهداف): 
 . أما عن فروض الدراسة فهي على النحو التالي:قائمة "بيك " للقلق لدى عينات من طلاب المدارس الثانوية من الكويتيين والبدون

 الطالبات.توجد فروق جوهرية بين الطلبة والطالبات في القلق لصالح  -1
 توجد فروق جوهرية بين الطلاب الكويتيين والبدون في" للقلق لصالح البدون.   -2
 يوجد تفاعل بين كل من الجنس( الطلبة /الطالبات) والجنسية(كويتي/ بدون) في القلق.   -3

 (منهجية البحث)

عاما). ويوضح  18-15والبدون، تتراوح أعمارهم بين ( وطالبة من الكويتيين بطال )600أجريت الدراسة عللا عينة قوامها ( أولا: العينة:
 ) توزيع أفراد العينة لمتغيرات الدراسة.1الجدول (

 ) توزيع أفراد العينة وفقا لمتغيرات الدراسة1جدول (
 

 المجموع الصف الدراسي المتغيرات
10 11 12 

 150 50 50 50 ذكر كويتي
 150 50 50 50 أنثى

 150 50 50 50 ذكر غير كويتي
 150 50 50 50 أنثى

 600 200 200 200 المجموع
 

 ثانيا: الأدوات

 &Beck, Epstein, Brown)وهي قائمة من إعداد (    Beck Anxiety Inventory (BAI)قائمة "بيك" للقلق  اناستخدمت الباحث
Steer, 1988 )بدائل للإجابة ، تقيس شدة القلق لدى المرضى في مجال الطب النفسي، ولهذه القائمة في 4× ) بندا 21و تشمل هذه القائمة

)، واتضح أن 0.75) ، وثبات إعادة التطبيق بعد أسبوع إلى (0.92صيغتها الإنجليزية اتساق داخلي مرتفع، فقد وصل معامل ثبات ألفا إلى (
ت القلق التي تم تشخيصها  عن المجموعات التي شخصت بغير القلق ، وفضلا عن ذلك فقد اتضح أن قائمة "بيك" القائمة تفرق مجموعا

) في حين ارتبطت القائمة "بقائمة هاملتون لتقدير 0.51للقلق ترتبط ارتباطا متوسطا مع " مقياس هاملتون المعدل لتقدير القلق" (ر=
كما تم حساب ثبات الاتساق الداخلي عن طريق حساب معاملات الارتباط بين كل بند والدرجة  ).0.25الاكتئاب " ارتباطا منخفضا (ر= 

في قائمة "بيك" للقلق. ط بيرسون كانت مقبولة إلى حد ما الكلية لقائمة "بيك" للقلق بعد استبعاد البند وتبين من خلال النتائج أن معاملات ارتبا
 ).2014اري" (كما تم حساب صدق القائمة في دراسة "الانص

 
 ثالثا: الأساليب الإحصائية

، فقد تم إجراء SPSSتم استخدام أساليب إحصائية محددة للتحقق من الفروض باستخدام مجموعة البرامج الإحصائية للعلوم الاجتماعية 
 التالي:
 لمعرفة الفروق في متغير القلق وفقا للجنس. t-testالاختبار التائي  -1
 معرفة الفروق في متغير القلق وفقا للجنسية.ل t-testالاختبار التائي  -2

ثانياً: الأدوات
 Beck, Epstein, إعداد   من  قائمة  وهي   Beck Anxiety Inventory (BAI) للقلق  "بيك"  قائمة  الباحثان  استخدمت 

القلق لدى المرضى في مجال الطب  4 بدائل للإجابة ، تقيس شدة  القائمة(21) بندا ×  Brown& Steer, 1988 و تشمل هذه 

النفسي، ولهذه القائمة في صيغتها الإنجليزية اتساق داخلي مرتفع، فقد وصل معامل ثبات ألفا إلى (0.92) ، وثبات إعادة التطبيق 

بعد أسبوع إلى (0.75)، واتضح أن القائمة تفرق مجموعات القلق التي تم تشخيصها  عن المجموعات التي شخصت بغير القلق ، 

وفضلا عن ذلك فقد اتضح أن قائمة "بيك" للقلق ترتبط ارتباطا متوسطا مع " مقياس هاملتون المعدل لتقدير القلق" (ر=0.51) في 

حين ارتبطت القائمة "بقائمة هاملتون لتقدير الاكتئاب " ارتباطا منخفضا (ر= 0.25). كما تم حساب ثبات الاتساق الداخلي عن طريق 

حساب معاملات الارتباط بين كل بند والدرجة الكلية لقائمة "بيك" للقلق بعد استبعاد البند وتبين من خلال النتائج أن معاملات ارتباط 

بيرسون كانت مقبولة إلى حد ما في قائمة "بيك" للقلق. كما تم حساب صدق القائمة في دراسة "الانصاري" (2014).

،SPSS الاجتماعية  للعلوم  الإحصائية  البرامج  مجموعة  باستخدام  الفروض  من  للتحقق  محددة  إحصائية  أساليب  استخدام  تم 

التالي: إجراء  تم  فقد 

1- الاختبار التائي t-test لمعرفة الفروق في متغير القلق وفقا للجنس.

2- الاختبار التائي t-test لمعرفة الفروق في متغير القلق وفقا للجنسية.

3- تحليل التباين الثنائي  Two way Anovaلمعرفة أثر التفاعل بين الجنس والجنسية على القلق.

أجريت الدراسة على عينة قوامها (600) طالب وطالبة من الكويتيين والبدون، تتراوح أعمارهم بين (18-15 عاما).

ويوضح الجدول (1) توزيع أفراد العينة لمتغيرات الدراسة.

منهجية البحث
أولاً: العينة

ثالثا: الأساليب الإحصائية

النتائج
أولاً: نتائج الفرض الأول 

الذي نصه كالآتي:" توجد فروق جوهرية بين الطلاب والطالبات في القلق لصالح الطالبات ". لتحقيق الهدف الأول للدراسة، وهو 
الذكور  متوسطات  بين  الفروق  دلالة  من  للتحقق  (ت)  قيمة  استخراج  تم  القلق   في  والطالبات  الطلبة  بين  الفروق  على  التعرف 
الجنس لمتغير  تبعا  المفحوصين  درجات  متوسطات  بين  الفروق  لدلالة  اختبار"ت"  نتائج   (2) يوضح جدول  و  القلق،  في  والإناث 

(ذكور ن=300/ إناث ن=300) على قائمة "بيك" للقلق، ومن ملاحظة هذا الجدول يتبين أن قيمة "ت" جوهرية مما يشير إلى 
فروق جوهرية بين الطلاب والطالبات لصالح الطالبات في قائمة "بيك" للقلق، حيث بلغ متوسط الطالبات (18.666) وبلغ متوسط 
الطلاب (14.523)  وأن متغير الدراسة (الجنس) على قائمة "بيك" للقلق قد وصل لمستوى الدلالة، ومن خلال هذه النتيجة يمكن 

الاستنتاج بأن النوع له أثر على القلق وأن درجة القلق عند الإناث أكر شدة من درجة القلق لدى الذكور بوجه عام.

جدول ( 2 ) اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنس
(طلاب / طالبات) على قائمة "بيك" للقلق.

جدول ( 3 ) اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنسية
(كويتيين / بدون) على قائمة "بيك" للقلق.

 لمعرفة أثر التفاعل بين الجنس والجنسية على القلق.Two way Anova تحليل التباين الثنائي  -3
 (النتائج)

لتحقيق  في القلق لصالح الطالبات ". الطلاب والطالباتتوجد فروق جوهرية بين  أولا نتائج الفرض الأول: الذي نصه كالآتي:" -1
الهدف الأول للدراسة، وهو التعرف على الفروق بين الطلبة والطالبات في القلق  تم استخراج قيمة (ت) للتحقق من دلالة الفروق 

) نتائج اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين 2بين متوسطات الذكور والإناث في القلق، و يوضح جدول (
) على قائمة "بيك" للقلق، ومن ملاحظة هذا الجدول يتبين أن قيمة "ت" 300/ إناث ن=300كور ن=تبعا لمتغير الجنس (ذ

 جوهرية مما يشير إلى فروق جوهرية بين الطلاب والطالبات لصالح الطالبات في قائمة "بيك" للقلق، حيث بلغ متوسط الطالبات
لجنس) على قائمة "بيك" للقلق قد وصل لمستوى الدلالة، )  وأن متغير الدراسة (ا14.523( ) وبلغ متوسط الطلاب18.666(

ومن خلال هذه النتيجة يمكن الاستنتاج بأن النوع له أثر على القلق وأن درجة القلق عند الإناث أكر شدة من درجة القلق لدى 
 الذكور بوجه عام.

 
ير الجنس (طلاب / طالبات) على قائمة اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغ)  2جدول ( 

 "بيك" للقلق.
 

 المتغير
 

 
 المقياس الفرعي

 ذكور
 ) 300( ن=  

 إناث
 ) 300( ن= 

 مستوى الدلالة قيمة ت
 ع م ع م

 0.001 4.720 11.12 18.67 10.37 14.52 قائمة "بيك" للقلق

 
توجد فروق جوهرية بين الطلاب الكويتيين والبدون في" للقلق لصالح ثانيا: نتائج الفرض الثاني: الذي نصه كالآتي"  -2

/ 300) نتائج اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنسية (كويتيين=3جدول ( بين.البدون
بين  0.001دالة عند مستوى ) على قائمة "بيك" للقلق، ويتضح من قراءة هذا الجدول أنه توجد فروق جوهرية 300بدون ن=

) في حين حصل 18.426الكويتيين والبدون  لصالح البدون في قائمة "بيك" للقلق وفقا لمتغير الجنسية، حيث بلغ متوسط البدون (
 ).14.763الكويتيين على متوسط(

 
يتيين / بدون) على قائمة "بيك" اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنسية (كو)  3جدول ( 

 للقلق.
 المتغير
 
 

 المقياس الفرعي

 كويتيين
 ) 300( ن=  

 بدون
 ) 300( ن=  

 مستوى الدلالة قيمة ت
 ع م ع م

 0.001 4.16 11.72 18.43 9.78 14.76 قائمة "بيك" للقلق

 
يوجد تفاعل بين كل من الجنس( الطلبة /الطالبات) والجنسية(كويتي/ بدون) في  ثالثا: نتائج الفرض الثالث: الذي نصه كالآتي" -3

بدون ) على قائمة \نتائج تحليل التباين الثنائي لمعرفة أثر الجنس ( ذكر/ أنثى )  والجنسية ( كويتي   )4وضح جدول (القلق. 
ي التفاعل بين الجنس والجنسية وهي تعتبر قيمة ف 38.808"بيك" للقلق، وأسفرت نتائج هذا التحليل عن استخراج قيمة (ف) = 

 .دالة إحصائيًا ، مما يشير إلى وجود أثر لتفاعل كل من الجنس والجنسية على متغير القلق

 

 

 
 .بدون ) على قائمة "بيك" للقلق،\نتائج تحليل التباين الثنائي لمعرفة أثر الجنس ( ذكر/ أنثى )  والجنسية ( كويتي ) 4جدول ( 

 لمعرفة أثر التفاعل بين الجنس والجنسية على القلق.Two way Anova تحليل التباين الثنائي  -3
 (النتائج)

لتحقيق  في القلق لصالح الطالبات ". الطلاب والطالباتتوجد فروق جوهرية بين  أولا نتائج الفرض الأول: الذي نصه كالآتي:" -1
الهدف الأول للدراسة، وهو التعرف على الفروق بين الطلبة والطالبات في القلق  تم استخراج قيمة (ت) للتحقق من دلالة الفروق 

) نتائج اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين 2بين متوسطات الذكور والإناث في القلق، و يوضح جدول (
) على قائمة "بيك" للقلق، ومن ملاحظة هذا الجدول يتبين أن قيمة "ت" 300/ إناث ن=300كور ن=تبعا لمتغير الجنس (ذ

 جوهرية مما يشير إلى فروق جوهرية بين الطلاب والطالبات لصالح الطالبات في قائمة "بيك" للقلق، حيث بلغ متوسط الطالبات
لجنس) على قائمة "بيك" للقلق قد وصل لمستوى الدلالة، )  وأن متغير الدراسة (ا14.523( ) وبلغ متوسط الطلاب18.666(

ومن خلال هذه النتيجة يمكن الاستنتاج بأن النوع له أثر على القلق وأن درجة القلق عند الإناث أكر شدة من درجة القلق لدى 
 الذكور بوجه عام.

 
ير الجنس (طلاب / طالبات) على قائمة اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغ)  2جدول ( 

 "بيك" للقلق.
 

 المتغير
 

 
 المقياس الفرعي

 ذكور
 ) 300( ن=  

 إناث
 ) 300( ن= 

 مستوى الدلالة قيمة ت
 ع م ع م

 0.001 4.720 11.12 18.67 10.37 14.52 قائمة "بيك" للقلق

 
توجد فروق جوهرية بين الطلاب الكويتيين والبدون في" للقلق لصالح ثانيا: نتائج الفرض الثاني: الذي نصه كالآتي"  -2

/ 300) نتائج اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنسية (كويتيين=3جدول ( بين.البدون
بين  0.001دالة عند مستوى ) على قائمة "بيك" للقلق، ويتضح من قراءة هذا الجدول أنه توجد فروق جوهرية 300بدون ن=

) في حين حصل 18.426الكويتيين والبدون  لصالح البدون في قائمة "بيك" للقلق وفقا لمتغير الجنسية، حيث بلغ متوسط البدون (
 ).14.763الكويتيين على متوسط(

 
يتيين / بدون) على قائمة "بيك" اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنسية (كو)  3جدول ( 

 للقلق.
 المتغير
 
 

 المقياس الفرعي

 كويتيين
 ) 300( ن=  

 بدون
 ) 300( ن=  

 مستوى الدلالة قيمة ت
 ع م ع م

 0.001 4.16 11.72 18.43 9.78 14.76 قائمة "بيك" للقلق

 
يوجد تفاعل بين كل من الجنس( الطلبة /الطالبات) والجنسية(كويتي/ بدون) في  ثالثا: نتائج الفرض الثالث: الذي نصه كالآتي" -3

بدون ) على قائمة \نتائج تحليل التباين الثنائي لمعرفة أثر الجنس ( ذكر/ أنثى )  والجنسية ( كويتي   )4وضح جدول (القلق. 
ي التفاعل بين الجنس والجنسية وهي تعتبر قيمة ف 38.808"بيك" للقلق، وأسفرت نتائج هذا التحليل عن استخراج قيمة (ف) = 

 .دالة إحصائيًا ، مما يشير إلى وجود أثر لتفاعل كل من الجنس والجنسية على متغير القلق

 

 

 
 .بدون ) على قائمة "بيك" للقلق،\نتائج تحليل التباين الثنائي لمعرفة أثر الجنس ( ذكر/ أنثى )  والجنسية ( كويتي ) 4جدول ( 

ثانياً: نتائج الفرض الثاني
الذي نصه كالآتي" توجد فروق جوهرية بين الطلاب الكويتيين والبدون في" للقلق لصالح البدون.بين جدول (3) نتائج اختبار"ت" 
لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنسية (كويتيين=300/ بدون ن=300) على قائمة "بيك" للقلق، 
ويتضح من قراءة هذا الجدول أنه توجد فروق جوهرية دالة عند مستوى 0.001 بين الكويتيين والبدون  لصالح البدون في قائمة 

"بيك" للقلق وفقا لمتغير الجنسية، حيث بلغ متوسط البدون (18.426) في حين حصل الكويتيين على متوسط(14.763).

جدول ( 4) نتائج تحليل التباين الثنائي لمعرفة أثر الجنس ( ذكر/ أنثى )  والجنسية ( كويتي \بدون ) على قائمة "بيك" للقلق،.

التباينمصدر   مجموع المربعات 
درجات 
 متوسط المربعات الحرية

قيمة ف 
ةالدلالة الإحصائي المحسوبة  

 0.001 24.36 2575.08 1 2575.08 الجنس

 0.001 19.04 2013.00 1 2013.00 الجنسية
التفاعل بين الجنس 

 والجنسية
 

4102.9 
 

1 4102.9 
 

38.81 
 

0.001 

 - - 38.81 596 6311.57 الخطأ
 

 (التوصيات):
 إعادة إجراء الدراسة على عينات من طلاب المدارس الثانوية من جميع المناطق التعليمية بالكويت . .1

 (مصدر تمويل البحث) 

 بحث غير ممول.

  قطاع الأبحاث. 21/3/2016بتاريخ  2015/2016يوم الملصق العلمي للكليات الإنسانية والعلوم الاجتماعية للعام 
 30/6/2015مجاز للنشر في مجلة العلوم الاجتماعية بتاريخ  بحث. 

 

ثالثاً: نتائج الفرض الثالث
الذي نصه كالآتي" يوجد تفاعل بين كل من الجنس( الطلبة /الطالبات) والجنسية(كويتي/ بدون) في القلق. وضح جدول (4)  نتائج 
تحليل التباين الثنائي لمعرفة أثر الجنس ( ذكر/ أنثى )  والجنسية ( كويتي \بدون ) على قائمة "بيك" للقلق، وأسفرت نتائج هذا 
إلى  يشير  مما   ، إحصائيًا  دالة  قيمة  تعتبر  والجنسية وهي  الجنس  بين  التفاعل  في   38.808 قيمة (ف) =  استخراج  التحليل عن 

وجود أثر لتفاعل كل من الجنس والجنسية على متغير القلق.

التوصيات
إعادة إجراء الدراسة على عينات من طلاب المدارس الثانوية من جميع المناطق التعليمية بالكويت .

مصدر تمويل البحث
بحث غير ممول

جدول (1) توزيع أفراد العينة وفقاً لمتغيرات الدراسة

• يوم الملصق العلمي للكليات الإنسانية والعلوم الاجتماعية للعام 2015/2016 بتاريخ 21/3/2016 قطاع الأبحاث.
• بحث مجاز للنشر في مجلة العلوم الاجتماعية بتاريخ 30/6/2015.

القلق لدى المراهقين: دراسـة مقارنـة

أ.ساره محمد كريمي
قسم علم النفس، كلية العلوم الاجتماعية

أ.د. بدر محمد الأنصاري
قسم علم النفس، كلية العلوم الاجتماعية

الملخص
لدى عينتين " كويتية والبدون " من طلبة  للنوع والجنسية  القلق وفقا  الفروق في متغير  التعرف على  إلى  الحالية  الدراسة  هدفت 

من  وطالبة  طالبا  منهم(300)  الثانوية  المرحلة  وطالبات  طلاب  من  وطالبة  طالبا   (600) من  العينة  وتكونت  الثانوية،  المرحلة 

الكويتيين، و(300) طالبا وطالبة من فئة غير محددي الجنسية "البدون" ، طبق عليهم قائمة "بيك" للقلق، أظهرت النتائج مايلي: 

توجد فروق جوهرية بين الذكور والإناث في قائمة "بيك" للقلق وفقا لمتغير الجنس، كما أنه توجد فروق جوهرية  بين الكويتيين 

والبدون في قائمة "بيك" للقلق وفقا لمتغير الجنسية.

بالإضافة إلى وجود أثر لتفاعل كل من الجنس والجنسية على متغير القلق.

الأهداف
نوعها  من  الأولى  الكويتية  الدراسة  إنها  حيث  لدراسته،  تتصدى  الذي  الموضوع  أهمية  في  الحالية  الدراسة  أهمية  تكمن   

قائمة استخدمت 

"بيك " للقلق لدى عينات من طلاب المدارس الثانوية من الكويتيين والبدون.

أما عن فروض الدراسة فهي على النحو التالي:

1-  توجد فروق جوهرية بين الطلبة والطالبات في القلق لصالح الطالبات.

2-  توجد فروق جوهرية بين الطلاب الكويتيين والبدون في" للقلق لصالح البدون.  

3-  يوجد تفاعل بين كل من الجنس( الطلبة /الطالبات) والجنسية(كويتي/ بدون) في القلق.  

 

 
 بدر محمد الأنصاريد. أ.ساره محمد كريمي                                                     أ.

 قسم علم النفس، كلية العلوم الاجتماعية                                   قسم علم النفس، كلية العلوم الاجتماعية    
 
 

طلبة  نالبدون " مكويتية و " عينتين لدى تغير القلق وفقا للنوع والجنسيةهدفت الدراسة الحالية إلى التعرف على الفروق في مالملخص: 
) طالبا وطالبة من الكويتيين، 300) طالبا وطالبة من طلاب وطالبات المرحلة الثانوية منهم(600المرحلة الثانوية، وتكونت العينة من (

توجد فروق جوهرية ) طالبا وطالبة من فئة غير محددي الجنسية "البدون" ، طبق عليهم قائمة "بيك" للقلق، أظهرت النتائج مايلي: 300و(
الذكور والإناث في قائمة "بيك" للقلق وفقا لمتغير الجنس، كما أنه توجد فروق جوهرية  بين الكويتيين والبدون في قائمة "بيك" للقلق  بين

 .بالإضافة إلى وجود أثر لتفاعل كل من الجنس والجنسية على متغير القلقوفقا لمتغير الجنسية.
 

مية الموضوع الذي تتصدى لدراسته، حيث إنها الدراسة الكويتية الأولى من نوعها استخدمت تكمن أهمية الدراسة الحالية في أه(الأهداف): 
 . أما عن فروض الدراسة فهي على النحو التالي:قائمة "بيك " للقلق لدى عينات من طلاب المدارس الثانوية من الكويتيين والبدون

 الطالبات.توجد فروق جوهرية بين الطلبة والطالبات في القلق لصالح  -1
 توجد فروق جوهرية بين الطلاب الكويتيين والبدون في" للقلق لصالح البدون.   -2
 يوجد تفاعل بين كل من الجنس( الطلبة /الطالبات) والجنسية(كويتي/ بدون) في القلق.   -3

 (منهجية البحث)

عاما). ويوضح  18-15والبدون، تتراوح أعمارهم بين ( وطالبة من الكويتيين بطال )600أجريت الدراسة عللا عينة قوامها ( أولا: العينة:
 ) توزيع أفراد العينة لمتغيرات الدراسة.1الجدول (

 ) توزيع أفراد العينة وفقا لمتغيرات الدراسة1جدول (
 

 المجموع الصف الدراسي المتغيرات
10 11 12 

 150 50 50 50 ذكر كويتي
 150 50 50 50 أنثى

 150 50 50 50 ذكر غير كويتي
 150 50 50 50 أنثى

 600 200 200 200 المجموع
 

 ثانيا: الأدوات

 &Beck, Epstein, Brown)وهي قائمة من إعداد (    Beck Anxiety Inventory (BAI)قائمة "بيك" للقلق  اناستخدمت الباحث
Steer, 1988 )بدائل للإجابة ، تقيس شدة القلق لدى المرضى في مجال الطب النفسي، ولهذه القائمة في 4× ) بندا 21و تشمل هذه القائمة

)، واتضح أن 0.75) ، وثبات إعادة التطبيق بعد أسبوع إلى (0.92صيغتها الإنجليزية اتساق داخلي مرتفع، فقد وصل معامل ثبات ألفا إلى (
ت القلق التي تم تشخيصها  عن المجموعات التي شخصت بغير القلق ، وفضلا عن ذلك فقد اتضح أن قائمة "بيك" القائمة تفرق مجموعا

) في حين ارتبطت القائمة "بقائمة هاملتون لتقدير 0.51للقلق ترتبط ارتباطا متوسطا مع " مقياس هاملتون المعدل لتقدير القلق" (ر=
كما تم حساب ثبات الاتساق الداخلي عن طريق حساب معاملات الارتباط بين كل بند والدرجة  ).0.25الاكتئاب " ارتباطا منخفضا (ر= 

في قائمة "بيك" للقلق. ط بيرسون كانت مقبولة إلى حد ما الكلية لقائمة "بيك" للقلق بعد استبعاد البند وتبين من خلال النتائج أن معاملات ارتبا
 ).2014اري" (كما تم حساب صدق القائمة في دراسة "الانص

 
 ثالثا: الأساليب الإحصائية

، فقد تم إجراء SPSSتم استخدام أساليب إحصائية محددة للتحقق من الفروض باستخدام مجموعة البرامج الإحصائية للعلوم الاجتماعية 
 التالي:
 لمعرفة الفروق في متغير القلق وفقا للجنس. t-testالاختبار التائي  -1
 معرفة الفروق في متغير القلق وفقا للجنسية.ل t-testالاختبار التائي  -2

ثانياً: الأدوات
 Beck, Epstein, إعداد   من  قائمة  وهي   Beck Anxiety Inventory (BAI) للقلق  "بيك"  قائمة  الباحثان  استخدمت 

القلق لدى المرضى في مجال الطب  4 بدائل للإجابة ، تقيس شدة  القائمة(21) بندا ×  Brown& Steer, 1988 و تشمل هذه 

النفسي، ولهذه القائمة في صيغتها الإنجليزية اتساق داخلي مرتفع، فقد وصل معامل ثبات ألفا إلى (0.92) ، وثبات إعادة التطبيق 

بعد أسبوع إلى (0.75)، واتضح أن القائمة تفرق مجموعات القلق التي تم تشخيصها  عن المجموعات التي شخصت بغير القلق ، 

وفضلا عن ذلك فقد اتضح أن قائمة "بيك" للقلق ترتبط ارتباطا متوسطا مع " مقياس هاملتون المعدل لتقدير القلق" (ر=0.51) في 

حين ارتبطت القائمة "بقائمة هاملتون لتقدير الاكتئاب " ارتباطا منخفضا (ر= 0.25). كما تم حساب ثبات الاتساق الداخلي عن طريق 

حساب معاملات الارتباط بين كل بند والدرجة الكلية لقائمة "بيك" للقلق بعد استبعاد البند وتبين من خلال النتائج أن معاملات ارتباط 

بيرسون كانت مقبولة إلى حد ما في قائمة "بيك" للقلق. كما تم حساب صدق القائمة في دراسة "الانصاري" (2014).

،SPSS الاجتماعية  للعلوم  الإحصائية  البرامج  مجموعة  باستخدام  الفروض  من  للتحقق  محددة  إحصائية  أساليب  استخدام  تم 

التالي: إجراء  تم  فقد 

1- الاختبار التائي t-test لمعرفة الفروق في متغير القلق وفقا للجنس.

2- الاختبار التائي t-test لمعرفة الفروق في متغير القلق وفقا للجنسية.

3- تحليل التباين الثنائي  Two way Anovaلمعرفة أثر التفاعل بين الجنس والجنسية على القلق.

أجريت الدراسة على عينة قوامها (600) طالب وطالبة من الكويتيين والبدون، تتراوح أعمارهم بين (18-15 عاما).

ويوضح الجدول (1) توزيع أفراد العينة لمتغيرات الدراسة.

منهجية البحث
أولاً: العينة

ثالثا: الأساليب الإحصائية

النتائج
أولاً: نتائج الفرض الأول 

الذي نصه كالآتي:" توجد فروق جوهرية بين الطلاب والطالبات في القلق لصالح الطالبات ". لتحقيق الهدف الأول للدراسة، وهو 
الذكور  متوسطات  بين  الفروق  دلالة  من  للتحقق  (ت)  قيمة  استخراج  تم  القلق   في  والطالبات  الطلبة  بين  الفروق  على  التعرف 
الجنس لمتغير  تبعا  المفحوصين  درجات  متوسطات  بين  الفروق  لدلالة  اختبار"ت"  نتائج   (2) يوضح جدول  و  القلق،  في  والإناث 

(ذكور ن=300/ إناث ن=300) على قائمة "بيك" للقلق، ومن ملاحظة هذا الجدول يتبين أن قيمة "ت" جوهرية مما يشير إلى 
فروق جوهرية بين الطلاب والطالبات لصالح الطالبات في قائمة "بيك" للقلق، حيث بلغ متوسط الطالبات (18.666) وبلغ متوسط 
الطلاب (14.523)  وأن متغير الدراسة (الجنس) على قائمة "بيك" للقلق قد وصل لمستوى الدلالة، ومن خلال هذه النتيجة يمكن 

الاستنتاج بأن النوع له أثر على القلق وأن درجة القلق عند الإناث أكر شدة من درجة القلق لدى الذكور بوجه عام.

جدول ( 2 ) اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنس
(طلاب / طالبات) على قائمة "بيك" للقلق.

جدول ( 3 ) اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنسية
(كويتيين / بدون) على قائمة "بيك" للقلق.

 لمعرفة أثر التفاعل بين الجنس والجنسية على القلق.Two way Anova تحليل التباين الثنائي  -3
 (النتائج)

لتحقيق  في القلق لصالح الطالبات ". الطلاب والطالباتتوجد فروق جوهرية بين  أولا نتائج الفرض الأول: الذي نصه كالآتي:" -1
الهدف الأول للدراسة، وهو التعرف على الفروق بين الطلبة والطالبات في القلق  تم استخراج قيمة (ت) للتحقق من دلالة الفروق 

) نتائج اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين 2بين متوسطات الذكور والإناث في القلق، و يوضح جدول (
) على قائمة "بيك" للقلق، ومن ملاحظة هذا الجدول يتبين أن قيمة "ت" 300/ إناث ن=300كور ن=تبعا لمتغير الجنس (ذ

 جوهرية مما يشير إلى فروق جوهرية بين الطلاب والطالبات لصالح الطالبات في قائمة "بيك" للقلق، حيث بلغ متوسط الطالبات
لجنس) على قائمة "بيك" للقلق قد وصل لمستوى الدلالة، )  وأن متغير الدراسة (ا14.523( ) وبلغ متوسط الطلاب18.666(

ومن خلال هذه النتيجة يمكن الاستنتاج بأن النوع له أثر على القلق وأن درجة القلق عند الإناث أكر شدة من درجة القلق لدى 
 الذكور بوجه عام.

 
ير الجنس (طلاب / طالبات) على قائمة اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغ)  2جدول ( 

 "بيك" للقلق.
 

 المتغير
 

 
 المقياس الفرعي

 ذكور
 ) 300( ن=  

 إناث
 ) 300( ن= 

 مستوى الدلالة قيمة ت
 ع م ع م

 0.001 4.720 11.12 18.67 10.37 14.52 قائمة "بيك" للقلق

 
توجد فروق جوهرية بين الطلاب الكويتيين والبدون في" للقلق لصالح ثانيا: نتائج الفرض الثاني: الذي نصه كالآتي"  -2

/ 300) نتائج اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنسية (كويتيين=3جدول ( بين.البدون
بين  0.001دالة عند مستوى ) على قائمة "بيك" للقلق، ويتضح من قراءة هذا الجدول أنه توجد فروق جوهرية 300بدون ن=

) في حين حصل 18.426الكويتيين والبدون  لصالح البدون في قائمة "بيك" للقلق وفقا لمتغير الجنسية، حيث بلغ متوسط البدون (
 ).14.763الكويتيين على متوسط(

 
يتيين / بدون) على قائمة "بيك" اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنسية (كو)  3جدول ( 

 للقلق.
 المتغير
 
 

 المقياس الفرعي

 كويتيين
 ) 300( ن=  

 بدون
 ) 300( ن=  

 مستوى الدلالة قيمة ت
 ع م ع م

 0.001 4.16 11.72 18.43 9.78 14.76 قائمة "بيك" للقلق

 
يوجد تفاعل بين كل من الجنس( الطلبة /الطالبات) والجنسية(كويتي/ بدون) في  ثالثا: نتائج الفرض الثالث: الذي نصه كالآتي" -3

بدون ) على قائمة \نتائج تحليل التباين الثنائي لمعرفة أثر الجنس ( ذكر/ أنثى )  والجنسية ( كويتي   )4وضح جدول (القلق. 
ي التفاعل بين الجنس والجنسية وهي تعتبر قيمة ف 38.808"بيك" للقلق، وأسفرت نتائج هذا التحليل عن استخراج قيمة (ف) = 

 .دالة إحصائيًا ، مما يشير إلى وجود أثر لتفاعل كل من الجنس والجنسية على متغير القلق

 

 

 
 .بدون ) على قائمة "بيك" للقلق،\نتائج تحليل التباين الثنائي لمعرفة أثر الجنس ( ذكر/ أنثى )  والجنسية ( كويتي ) 4جدول ( 

 لمعرفة أثر التفاعل بين الجنس والجنسية على القلق.Two way Anova تحليل التباين الثنائي  -3
 (النتائج)

لتحقيق  في القلق لصالح الطالبات ". الطلاب والطالباتتوجد فروق جوهرية بين  أولا نتائج الفرض الأول: الذي نصه كالآتي:" -1
الهدف الأول للدراسة، وهو التعرف على الفروق بين الطلبة والطالبات في القلق  تم استخراج قيمة (ت) للتحقق من دلالة الفروق 

) نتائج اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين 2بين متوسطات الذكور والإناث في القلق، و يوضح جدول (
) على قائمة "بيك" للقلق، ومن ملاحظة هذا الجدول يتبين أن قيمة "ت" 300/ إناث ن=300كور ن=تبعا لمتغير الجنس (ذ

 جوهرية مما يشير إلى فروق جوهرية بين الطلاب والطالبات لصالح الطالبات في قائمة "بيك" للقلق، حيث بلغ متوسط الطالبات
لجنس) على قائمة "بيك" للقلق قد وصل لمستوى الدلالة، )  وأن متغير الدراسة (ا14.523( ) وبلغ متوسط الطلاب18.666(

ومن خلال هذه النتيجة يمكن الاستنتاج بأن النوع له أثر على القلق وأن درجة القلق عند الإناث أكر شدة من درجة القلق لدى 
 الذكور بوجه عام.

 
ير الجنس (طلاب / طالبات) على قائمة اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغ)  2جدول ( 

 "بيك" للقلق.
 

 المتغير
 

 
 المقياس الفرعي

 ذكور
 ) 300( ن=  

 إناث
 ) 300( ن= 

 مستوى الدلالة قيمة ت
 ع م ع م

 0.001 4.720 11.12 18.67 10.37 14.52 قائمة "بيك" للقلق

 
توجد فروق جوهرية بين الطلاب الكويتيين والبدون في" للقلق لصالح ثانيا: نتائج الفرض الثاني: الذي نصه كالآتي"  -2

/ 300) نتائج اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنسية (كويتيين=3جدول ( بين.البدون
بين  0.001دالة عند مستوى ) على قائمة "بيك" للقلق، ويتضح من قراءة هذا الجدول أنه توجد فروق جوهرية 300بدون ن=

) في حين حصل 18.426الكويتيين والبدون  لصالح البدون في قائمة "بيك" للقلق وفقا لمتغير الجنسية، حيث بلغ متوسط البدون (
 ).14.763الكويتيين على متوسط(

 
يتيين / بدون) على قائمة "بيك" اختبار"ت" لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنسية (كو)  3جدول ( 

 للقلق.
 المتغير
 
 

 المقياس الفرعي

 كويتيين
 ) 300( ن=  

 بدون
 ) 300( ن=  

 مستوى الدلالة قيمة ت
 ع م ع م

 0.001 4.16 11.72 18.43 9.78 14.76 قائمة "بيك" للقلق

 
يوجد تفاعل بين كل من الجنس( الطلبة /الطالبات) والجنسية(كويتي/ بدون) في  ثالثا: نتائج الفرض الثالث: الذي نصه كالآتي" -3

بدون ) على قائمة \نتائج تحليل التباين الثنائي لمعرفة أثر الجنس ( ذكر/ أنثى )  والجنسية ( كويتي   )4وضح جدول (القلق. 
ي التفاعل بين الجنس والجنسية وهي تعتبر قيمة ف 38.808"بيك" للقلق، وأسفرت نتائج هذا التحليل عن استخراج قيمة (ف) = 

 .دالة إحصائيًا ، مما يشير إلى وجود أثر لتفاعل كل من الجنس والجنسية على متغير القلق

 

 

 
 .بدون ) على قائمة "بيك" للقلق،\نتائج تحليل التباين الثنائي لمعرفة أثر الجنس ( ذكر/ أنثى )  والجنسية ( كويتي ) 4جدول ( 

ثانياً: نتائج الفرض الثاني
الذي نصه كالآتي" توجد فروق جوهرية بين الطلاب الكويتيين والبدون في" للقلق لصالح البدون.بين جدول (3) نتائج اختبار"ت" 
لدلالة الفروق بين متوسطات درجات المفحوصين تبعا لمتغير الجنسية (كويتيين=300/ بدون ن=300) على قائمة "بيك" للقلق، 
ويتضح من قراءة هذا الجدول أنه توجد فروق جوهرية دالة عند مستوى 0.001 بين الكويتيين والبدون  لصالح البدون في قائمة 

"بيك" للقلق وفقا لمتغير الجنسية، حيث بلغ متوسط البدون (18.426) في حين حصل الكويتيين على متوسط(14.763).

جدول ( 4) نتائج تحليل التباين الثنائي لمعرفة أثر الجنس ( ذكر/ أنثى )  والجنسية ( كويتي \بدون ) على قائمة "بيك" للقلق،.

التباينمصدر   مجموع المربعات 
درجات 
 متوسط المربعات الحرية

قيمة ف 
ةالدلالة الإحصائي المحسوبة  

 0.001 24.36 2575.08 1 2575.08 الجنس

 0.001 19.04 2013.00 1 2013.00 الجنسية
التفاعل بين الجنس 

 والجنسية
 

4102.9 
 

1 4102.9 
 

38.81 
 

0.001 

 - - 38.81 596 6311.57 الخطأ
 

 (التوصيات):
 إعادة إجراء الدراسة على عينات من طلاب المدارس الثانوية من جميع المناطق التعليمية بالكويت . .1

 (مصدر تمويل البحث) 

 بحث غير ممول.

  قطاع الأبحاث. 21/3/2016بتاريخ  2015/2016يوم الملصق العلمي للكليات الإنسانية والعلوم الاجتماعية للعام 
 30/6/2015مجاز للنشر في مجلة العلوم الاجتماعية بتاريخ  بحث. 

 

ثالثاً: نتائج الفرض الثالث
الذي نصه كالآتي" يوجد تفاعل بين كل من الجنس( الطلبة /الطالبات) والجنسية(كويتي/ بدون) في القلق. وضح جدول (4)  نتائج 
تحليل التباين الثنائي لمعرفة أثر الجنس ( ذكر/ أنثى )  والجنسية ( كويتي \بدون ) على قائمة "بيك" للقلق، وأسفرت نتائج هذا 
إلى  يشير  مما   ، إحصائيًا  دالة  قيمة  تعتبر  والجنسية وهي  الجنس  بين  التفاعل  في   38.808 قيمة (ف) =  استخراج  التحليل عن 

وجود أثر لتفاعل كل من الجنس والجنسية على متغير القلق.

التوصيات
إعادة إجراء الدراسة على عينات من طلاب المدارس الثانوية من جميع المناطق التعليمية بالكويت .

مصدر تمويل البحث
بحث غير ممول

جدول (1) توزيع أفراد العينة وفقاً لمتغيرات الدراسة

• يوم الملصق العلمي للكليات الإنسانية والعلوم الاجتماعية للعام 2015/2016 بتاريخ 21/3/2016 قطاع الأبحاث.
• بحث مجاز للنشر في مجلة العلوم الاجتماعية بتاريخ 30/6/2015.
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لمق�اس العدالة الأكاد�م�ة الس�كومتر�ةالبناء العاملي والخصائص   

عثمان الخضر. د.أ                                  جادالربھشام فتحي . د
الاجتماعیةكلیة العلوم  –قسم علم النفس   

c c c 

 مقدمة
 من أساسي وحق الخل�قة، بدأ منذ نسانيا مطلب العدالة
 كانت وإذا الانسان�ة، الحقوق  أرقي من بل الإنسان حقوق 
 بتحق�قها إلا عمل�اً  تتحقق لا فإنها مجتمعي مطلب العدالة

 مفهوم ظهر لذا .المجتمع مؤسسات من مؤسسة كل في
 المنتمین الأفراد إدراك إلى �شیر والذي التنظ�م�ة العدالة

 أحد یلتفت قلما ولكن عملهم، بیئة في للعدالة للمؤسسة
 رغم التعل�م�ة مؤسساتهم في الطلاب یدركها كما للعدالة
 في الأكاد�م�ة الحر�ة �مفهوم التر�وي  التراث أهتم .أهمیتها
 طو�ل، زمن عبر ودراسته تطو�ره وجري  الجامعي التعل�م

 �اعت�اره ممیزاً  الأكاد�م�ة الحر�ة مفهوم اعتبروا وقد
 عن تختلف الجامع�ة الكل�ات یجعل الذي المفهوم

 الحر�ة مفهوم ولكن .التجار�ة والمنظمات المؤسسات
 في واستقلالیته الجامعي الأستاذ حقوق  �حمى الأكاد�م�ة

 التي الأكاد�م�ة العدالة التر�و�ة ال�حوث تناقش لم حین
 أساس وهو الطالب حقوق  نحو موجهة الأساس في هي

   .منها الأساسي والمستفید التعل�م�ة العمل�ة
 ال�حث أهداف
  الأكاد�م�ة العدالة مفهوم تقد�م الدراسة هذه تحاول

Academic Justice خلال من التر�وي  التراث إلى 
 التنظ�مي النفس علم س�اق في معروف �مفهوم مقارنته

 Organizational التنظ�م�ة العدالة مفهوم وهو
Justice، العدالة مفهوم أن ال�احثان �عتقد حیث 
 العمل، بیئة في للعدالة �شیر الذي المفهوم هو التنظ�م�ة

 س�اق في الأكاد�م�ة العدالة مفهوم و�قابل وهو
   .الأكاد�م�ة المؤسسات

 الأكاد�م�ة للعدالة مق�اس إعداد إلى الحال�ة الدراسة تهدف
  الأكاد�م�ة للعدالة العوامل ر�اعي البناء ضوء في
 �حیث )المعلومات�ة التفاعل�ة، الإجرائ�ة، التوز�ع�ة،(

 العدالة تقی�م الجامعات وأساتذة ال�احثین على �سهل
 صحة من والتحقق .طلابهم نظر وجهة من الأكاد�م�ة

 نظر وجهة من الأكاد�م�ة للعدالة الر�اعي العاملي البناء
 .الجامعة طالب

 ملخص
 في یتمثل للعدالة مستحدثا مفهوما الدراسة هذه �احثا �قدم

 شملت حیث الأكاد�م�ة، للعدالة الجامعي الطالب إدراك
 189( الكو�ت جامعة من وطال�ة طالب 232 العینة
 سنة 21.7 عمري  �متوسط )طال�ا 43و طال�ة

 لهذا طُور جدیدا مق�اساً  ال�احثان استخدم .)2.4=ع(
 تق�س أنها نظر�اً  �فترض بنداً، 24 من مكون  الغرض

 التحلیل نتائج أظهرت .الأكاد�م�ة للعدالة أ�عاد أر�عة
 متمایزة أ�عاد أر�عة هناك أن لبنوده التوكیدي العاملي
 والعدالة التوز�ع�ة، العدالة هي الأكاد�م�ة للعدالة

 حیث ،المعلومات�ة والعدالة ،التعامل�ة والعدالة الإجرائ�ة،
 الاتساق ث�ات من كاف�ة درجة على الأ�عاد هذه كانت

 .الداخلي

 الأكاد�م�ة العدالة أ�عاد
 الناح�ة من الر�اعي البناء مصداق�ة یؤكد حدیث اتجاه هناك

 أ�عاد �أن یرى  والذي (Greenberg, 2011) الس�كومتر�ة
 ،والتعامل�ة والاجرائ�ة، التوز�ع�ة، :هي التنظ�م�ة العدالة

 لرصانة مؤكدة اللاحقة الدراسات جاءت حیث والمعلومات�ة،
 ,Bell, Wiechmann & Ryan) البناء هذا ومصداق�ة

2006; Colquitt, Conlon, Wesson, Porter & Ng 
2001; Judge & Colquitt, 2004; Streicher et 

al., 2007)..   
 لتوز�ع الطالب إدراك درجة بها و�قصد :التوز�ع�ة العدالة

 �حصل �حیث الطلاب، بین متكافئ �شكل المخرجات
 تدخل ولا أدائه، أساس على المقرر في درجة على الطالب

 الخصائص مثل المقرر �طب�عة متعلقة غیر أخرى  اعت�ارات
 والطائفة والدین والعرق  والسن كالجنس للطالب الفرد�ة

  .التقدیر على حصوله في وغیرها الس�اسي والانتماء
 في للتكافؤ الطالب إدراك درجة بها و�قصد :الإجرائ�ة العدالة
 المخرجات تحدید في المستخدمة والعمل�ات والأل�ات الطرق 

 الإجراءات نفس المقرر أستاذ �طبق أن وتتضمن تمسه، التي
 الطلاب جم�ع( معین قرار یخصهم الذین الأفراد جم�ع على

 منهم لأي الاجراءات في امت�از إعطاء دون  ،)�عضهم أو
 .الأخر�ن دون 

 لاحترام الطالب إدراك درجة بها و�قصد :التعامل�ة العدالة
 معه والتعامل والإنسان�ة الأكاد�م�ة لحقوقه المقرر أستاذ
 بین المعاملة في التمییز وعدم وأمانة، وصدق ول�اقة بلطف

 لجودة الطالب إدراك التعامل�ة العدالة تشمل كما .الطلاب
 �شكوى  یتقدم عندما الطالب الأستاذ بها �عامل التي الطر�قة

 .المقرر إجراءات من لإجراء تفسیر �طلب أو
 لاحترام الطالب إدراك درجة بها و�قصد :المعلومات�ة العدالة
 بها الاستهانة وعدم علیها والإجا�ة لأسئلته المقرر أستاذ

 والتي للطلاب �المقرر المتعلقة الإجراءات جم�ع وتوض�ح
 الغ�اب ونظام والتكل�فات الدرجات وتوز�ع الاخت�ارات منها

   .الدرجات على وتأثیره

 منهج الدراسة
 الدراسة عینة

 جامعة من وطال�ة طالب 232 الدراسة عینة شملت
 189( الإناث من العینة أفراد معظم كان وقد الكو�ت،

 سنة 21.72 عمر �متوسط )%81.5 بنس�ة طال�ة
   .سنة 2.41 مع�اري  وانحراف

   ال�حث أداة
 إعداد من الأكاد�م�ة العدالة مق�اس الدراسة استخدمت
 أر�عة تق�س بندا، 24 من تكون  والذي الحال�ان ال�احثان

 التوز�ع�ة العدالة :هي الأكاد�م�ة، للعدالة فرع�ة أ�عاد
-12 من أرقامها( الإجرائ�ة العدالة ،)1-5 من أرقامها(
 والعدالة ،)13-19 من أرقامها( التعامل�ة العدالة ،)6

 الدرجة وتدل  ،)20-24 من أرقامها( المعلومات�ة
 �العدالة للفرد عال إدراك إلى المق�اس على المرتفعة

 غیر :هي محتملة، استجا�ات خمس وهناك ،الأكاد�م�ة
  ما لحد ،)درجة 2( موافق غیر ،)درجة 1( �شدة موافق

 5( �شدة موافق ،)درجات 4( موافق ،)درجات 3(
 ولا موج�ة ص�اغة البنود جم�ع ص�غت وقد ،)درجات

 .عكس�ة بنود توجد
 الاحصائ�ة الأسالیب

  البن�ة من للتحقق التوكیدي العاملي التحلیل استخدام تم
 كرون�اك ألفا لمعامل البدیلة براون  ومعادلة ،العامل�ة
 .الث�ات من للتحقق
 الدراسة نتائج

 
 
 
 

 �شكل للب�انات العوامل الر�اعي النموذج ملاءمة الجدول من یتضح
 Standardized المع�ار�ة البواقي مصفوفة فحص تم .مقبول

Residual Matrix النموذج بین الملاءمة تمام عدم لأس�اب للوصول 
   .والب�انات

 الأكاد�م�ة للعدالة براون  �طر�قة المحسو�ة الداخلي الاتساق ق�مة كانت
 77.و 85. هي الترتیب على والمعلومات�ة والتعامل�ة والإجرائ�ة التوز�ع�ة

 لجم�ع مرتفعة إلي مقبولة داخلي اتساق معاملات وهي 89.و 81.و
 .الأكاد�م�ة للعدالة الأر�عة الأ�عاد
 الدراسة مراجع �عض

 مقای�س لأحد الق�اس وتكافؤ العاملي البناء .)2006( .هشام ،جادالرب
 التحلیل �استخدام الثانو�ة المدارس طلاب من المراهقین لدى الاكتئاب
 للدراسات المصر�ة المجلة .ثقاف�ة عبر مقارنة دراسة :التوكیدي العاملي
 .484-436 ،50 العدد النفس�ة،
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عنوان البحث: العوامل المؤثرة في الحراك السياسي في المجتمع الكويتي خلال الفترة )2009-2014(: دراسة ميدانية

د. فيصل مخيط عبدالله أبوصليب

مدرس في قسم العلوم السياسية - كلية العلوم الاجتماعية - جامعة الكويت 

الملخص
تركز هذه الدراسة على دراسة ظاهرة الحراك السياسي، وتحاول الدراسة تحليل أهم العوامل المؤثرة في الحراك السياسي في المجتمع الكويتي، 

من خلال التركيز على دراسة حالة: 

الحراك السياسي في الكويت خلال الفترة من 2009 ولغاية 2014. وبشكل محدد، تهدف الدراسة إلى تحديد أهم العوامل المؤثرة في الحراك 

السياسي في الكويت 2009-2014. وتعتمد هذه الدراسة على الاستبانة كأداة لجمع البيانات المطلوبة، وقد وُزعّت الاستبانة على عينة 

من أفراد المجتمع الكويتي الذين شاركوا في الحراك السياسي في الكويت 2009-2014، وكذلك الأفراد الذين لم يشاركوا في هذا الحراك، 

في محاولة لتحديد أهم العوامل المؤثرة في المشاركة أو عدم المشاركة في الحراك السياسي المعارض في الكويت 2009-2014. كما تهدف 

الدراسة إلى تحليل تأثير المتغيرات التالية في المشاركة في هذا الحراك، وهي: العمر، والجنس، والمستوى التعليمي، والتوجه أو الانتماء 

السياسي، والدائرة الانتخابية. وتفترض الدراسة بأن هناك علاقات ذات دلالة إحصائية بين المشاركة في الحراك السياسي في الكويت خلال 

الفترة 2009-2014، وثلاثة متغيرات رئيسية وهي: الاعتقاد بالقيم الديمقراطية وفي الأساس حرية الرأي والتعبير، والثقة بالقدرات الذاتية، 

والثقة بأداء الحكومة.

المحور الأول
المقدمة

أهداف الدراسة:

تحديد أهم العوامل المؤثرة في المشاركة في الحراك السياسي الأخير في الكويت خلال الفترة 2014-2009.  -1

تحديد العلاقة بين المتغيرات الديموغرافية لأفراد المجتمع الكويتي وهي )العمر، والجنس والمستوى التعليمي، والتوجه أوالإنتماء   -2

         السياسي، والدائرة الانتخابية( ومدى مشاركتهم في الحراك السياسي الأخير في الكويت.

تحديد العلاقة بين مدى ثقة الأفراد في قدراتهم الذاتية، ومشاركتهم في الحراك السياسي الأخير في الكويت.  -3

تحديد العلاقة بين مدى اعتقاد الأفراد بالقيم الديمقراطية المتعلقة بحرية الرأي والتعبير، ومشاركتهم في الحراك السياسي الأخير   -4

         في الكويت.

تحديد العلاقة بين مدى ثقة الأفراد في أداء الحكومة وقدرتها على الإنجاز، ومشاركتهم في الحراك السياسي الأخير في الكويت.   -5

أسئلة الدراسة:

1-    هل هناك فروق ذات دلالة إحصائية بين أفراد عينة المشاركين في الحراك السياسي في الكويت خلال الفترة 2009-2014، وعينة الأفراد 

       غير المشاركين في هذا الحراك، تجاه متغير الاعتقاد بالقيم الديمقراطية المتعلقة بحرية الرأي والتعبير؟

2-   هل هناك فروق ذات دلالة إحصائية بين أفراد عينة المشاركين في الحراك السياسي في الكويت خلال الفترة 2009-2014، وعينة الأفراد 

      غير المشاركين في هذا الحراك، تجاه متغير الثقة بالقدرات الذاتية للأفراد؟

3-   هل هناك فروق ذات دلالة إحصائية بين أفراد عينة المشاركين في الحراك السياسي في الكويت خلال الفترة 2009-2014، وعينة الأفراد 

      غير المشاركين في هذا الحراك، تجاه متغير الثقة بأداء الحكومة وقدرتها على الإنجاز؟

4-   هل هناك علاقة ذات دلالة إحصائية بين المتغيرات الديموغرافية المتعلقة بالجنس والعمر، والمستوى التعليمي، والتوجه أو الانتماء 

      السياسي، والدائرة الانتخابية من ناحية، والمشاركة في الحراك السياسي في الكويت في الفترة 2009-2014 من ناحية أخرى؟

5-   هل هناك علاقة ذات دلالة إحصائية بين متغيرات الاعتقاد بالقيم الديمقراطية المتعلقة بحرية الرأي والتعبير، والثقة بالقدرات الذاتية 

      للأفراد، والثقة بأداء الحكومة وقدرتها على الإنجار، من ناحية، والمشاركة في الحراك السياسي في الكويت خلال الفترة 2014-2009، 

      من ناحية أخرى؟

المحور الثاني:
إجراءات الدراسة:

منهج وأدوات الدراسة:

تعتمد الدراسة على المنهج الوصفي التحليلي في محاولة الوصول إلى النتائج الرئيسية للدراسة، وذلك من خلال الاعتماد على أداة الاستبانة 

وتوزيعها على عينة عشوائية من أفراد المجتمع الكويتي. وتعتمد هذه الدراسة على أدوات بحث متنوعة أهمها، الاستبانة، ومصادر بحث 

مثل الكتب والمقالات والدراسات العلمية ذات الصلة بموضوع البحث، والمدونات الشبابية المرتبطة بالحراك السياسي في الكويت. 

عينة الدراسة:

يشتمل مجتمع الدراسة على عينة من المواطنين -من الذكور والإناث -في دولة الكويت. وتتكون العينة من 577 مشارك ومشاركة 

في الاستبانة، وقد اختيرت العينة بطريقة عشوائية، وتم تقسيم مجتمع الدراسة إلى مجموعتين رئيسيتين، هما مجموعة المشاركين في الحراك 

السياسي في الكويت خلال الفترة 2009 -2014، والتي تم تسميتها في هذه الدراسة ب )عينة رقم 1(، ومجموعة غير المشاركين في هذا 

الحراك، والتي تم تسميتها )عينة رقم 2(. في حين اشتملت المتغيرات الديموغرافية للعينة الكلية على؛ الجنس، والعمر، والمستوى التعليمي، 

والتوجه أو الانتماء السياسي، والدائرة الانتخابية. وتكونت استبانة الدراسة من السؤال الرئيسي الذي على أساسه تم تقسيم أفراد العينة 

إلى مجموعتين رئيسيتين وهو: هل شاركت في الحراك السياسي الأخير في الكويت خلال الفترة من 2009 ولغاية 2014؟ 

كما اشتملت الاستبانة على الأسئلة الرئيسية المتعلقة بالمتغيرات الديموغرافية وهي: 

الجنس )ذكر، أنثى(  -

الفئة العمرية )أقل من 18 -ما بين 18 إلى 30-ما بين 31 إلى 40-ما بين 41 إلى 50-أكثر من 50(  -

المستوى التعليمي )دراسات عليا -جامعي-دبلوم-ثانوية-أخرى(  -

التوجه أو الانتماء السياسي )إسلامي أو محافظ-مستقل – ليبرالي(  -

الدائرة الانتخابية )الأولى-الثانية-الثالثة-الرابعة-الخامسة(  -

وتكونت محاور الاستبانة من ثلاثة محاور رئيسية هي:

محور الاعتقاد بالقيم الديمقراطية، وخصوصاً تلك المتعلقة بحرية الرأي والتعبير: واشتمل هذا المحور على 11 عبارة.  -

محور ثقة الأفراد بقدراتهم الذاتية: واشتمل على عبارتين.  -

ومحور الثقة بأداء الحكومة وقدرتها على الإنجاز: واشتمل على 4 عبارات.  -

وقد استخدمت الاستبانة مقيـاس ليكـرت الخماسـي في قياس استجابات المشاركين فيها، وهو مقياس يتكون من خمس درجات كالتالي: 

موافـق بشـدة )5(، موافـق )4(، محايد )3(، غير موافق )2(، غير موافق بشدة )1(. 

 

المحور الثالث
نتائج الدراسة

 
1-   أن هناك فروقاً ذات دلالة إحصائية بين عينة المشاركين وعينة غير المشاركين في الحراك السياسي في الكويت خلال الفترة 2014-2009 

      تجاه اعتقادهم بالقيم الديمقراطية.

2-   أن هناك علاقة ذات دلالة إحصائية بين متغير الاعتقاد بالقيم الديمقراطية من جهة، والمشاركة في الحراك السياسي في الكويت 

      خلال الفترة 2009-2014 من جهة أخرى.

حيث أوضحت النتيجة رقم 1 بأن هناك فروقاً ذات دلالة إحصائية بين الأفراد المشاركين في الحراك من جانب والأفراد غير المشاركين 

في الحراك من جانب آخر تجاه اعتقادهم بالقيم الديمقراطية، بحيث أن الأفراد المشاركين في الحراك كانوا أكثر اعتقاداً بالقيم الديمقراطية 

من غيرهم من الأفراد غير المشاركين في هذا الحراك، وتعززت هذه النتيجة بالنتيجة رقم 2 التي أثبتت وجود علاقة ذات دلالة إحصائية 

بين متغير الاعتقاد بالقيم الديمقراطية من جانب والمشاركة في الحراك السياسي في الكويت من جانب آخر. بحيث أوضحت الدراسة 

بأن هناك علاقة تأثير وترابط طردية بين الاعتقاد بالقيم الديمقراطية والمشاركة في الحراك السياسي، أي أنه كلما زاد اعتقاد الأفراد بالقيم 

الديمقراطية، زادت فرص مشاركتهم في الحراك السياسي.

الرسم البياني رقم )1( يوضح المتوسطات الحسابية لردود عينة )1(، وعينة )2( تجاه بنود محور الديمقراطي

3-   أن هناك فروقاً ذات دلالة إحصائية بين عينة المشاركين وعينة غير المشاركين في الحراك السياسي في الكويت خلال الفترة 2014-2009 

      تجاه ثقتهم بقدراتهم الذاتية على التغيير. 

4-   أن هناك علاقة ذات دلالة إحصائية بين متغير الثقة بالقدرات الذاتية للأفراد من جهة، والمشاركة في الحراك السياسي في الكويت خلال 

      الفترة 2009-2014 من جهة أخرى.

كما كشفت الدراسة من خلال النتيجة رقم 3 عن وجود فوارق ذات دلالة إحصائية بين الأفراد المشاركين في الحراك السياسي من جانب، 

والأفراد غير المشاركين فيه من جانب آخر، تجاه ثقتهم بقدراتهم الذاتية، وخصوصاً قدراتهم على التغيير. بحيث إن الأفراد المشاركين 

في الحراك كانوا أكثر ثقة بقدراتهم الذاتية على التغيير من الأفراد غير المشاركين، وهي النتيجة التي تأكدت من خلال النتيجة رقم 4، 

والتي أوضحت وجود علاقة ذات دلالة إحصائية بين متغير الثقة في القدرات الذاتية للأفراد من جانب، والمشاركة في الحراك السياسي 

من جانب آخر. بحيث أوضحت الدراسة بأن هناك علاقة تأثير وترابط طردية بين الثقة في القدرات الذاتية للأفراد والمشاركة في الحراك 

السياسي، أي أنه كلما زادت ثقة الأفراد في قدراتهم الذاتية على التغيير، زادت فرص مشاركتهم في الحراك السياسي.

الرسم البياني رقم )2( يوضح المتوسطات الحسابية لردود عينة )1(، وعينة )2( تجاه بنود محور الثقة بالقدرات الذاتية

5-  أن هناك فروقاً ذات دلالة إحصائية بين عينة المشاركين وعينة غير المشاركين في الحراك السياسي في الكويت خلال الفترة 2014-2009 

     تجاه ثقتهم بأداء الحكومة وقدرتها على الإنجاز.

6-  أن هناك علاقة ذات دلالة إحصائية بين متغير الثقة بأداء الحكومة وقدرتها على الإنجاز من جهة، والمشاركة في الحراك السياسي 

     في الكويت خلال الفترة 2009-2014 من جهة أخرى.

وأوضحت الدراسة من خلال النتيجة رقم 5 بأن هناك فروقاً ذات دلالة إحصائية بين الأفراد المشاركين في الحراك السياسي من جانب، 

والأفراد غير المشاركين في الحراك تجاه ثقتهم بأداء الحكومة وقدرتها على الإنجاز، بحيث أن الأفراد المشاركين في الحراك كانوا أقل ثقة بأداء 

الحكومة من الأفراد غير المشاركين في الحراك. وهي النتيجة التي تعززت من خلال النتيجة رقم 6، والتي أثبتت وجود علاقة ذات دلالة 

إحصائية بين متغير الثقة في أداء الحكومة وقدرتها على الإنجاز من جانب، والمشاركة في الحراك السياسي من جانب آخر. بحيث وجدت 

هذه الدراسة أن هناك علاقة تأثير وترابط عكسية بين الثقة في أداء الحكومة، والمشاركة في الحراك السياسي، أي أنه كلما قلت ثقة الأفراد 

في أداء الحكومة وقدرتها على الإنجاز، زادت فرص مشاركتهم في الحراك السياسي. 

الرسم البياني رقم )3( يوضح المتوسطات الحسابية لردود عينة )1(، وعينة )2( تجاه بنود محور الثقة بأداء الحكومة وقدرتها على الإنجاز

7-  أن هناك علاقة ذات دلالة إحصائية بين متغيرات الجنس، والعمر، والمستوى التعليمي من جهة، والمشاركة في الحراك السياسي 

     في الكويت خلال الفترة 2009-2014 من جهة أخرى.

8-  أنه لا توجد هناك علاقة ذات دلالة إحصائية بين متغيرات الانتماء السياسي، ومحل الدائرة الانتخابية من جهة، والمشاركة في الحراك 

     السياسي في الكويت خلال الفترة 2009-2014 من جهة أخرى. 

جدول اختبار كاي لقياس العلاقة ما بين المتغيرات الديموغرافية ومتغير المشاركة في الحراك السياسي

المتغير الديموغرافي                                                 متغير المشاركة في الحراك السياسي 

                        Chi-square    الجنس
 درجة الحرية 

 مستوى الدلالة
                     

  55.614 
1 

 *000. 

                       Chi-square    العمر
 درجة الحرية 

 مستوى الدلالة

39.765 
4 

*000. 
                       Chi-square    المستوى التعليمي

 درجة الحرية 
 مستوى الدلالة

9.959 
4 

b,c,*041. 

                       Chi-square    الانتماء السياسي
 درجة الحرية 

 مستوى الدلالة

1.382 
2 

501. 
                       Chi-square    الدائرة الانتخابية

 درجة الحرية 
 مستوى الدلالة

5.555 
4 

235. 

جدول يوضح التوزيع التكراري للعينة رقم 1، والعينة رقم 2

                                     المشاركة في الحراك السياسي
                            نعم                                           لا

النسبةالعددالنسبةالعدد

ذكرالجنس
أنثى

237
57

%80.6
%19.4

145
138

أقل من 18الفئة العمرية
ما بين 18 و30
ما بين 31 و40
ما بين 41 و50

أكثر من 50 سنة

2
161
91
24
16

%7.
%54.8
%31.0
%8.2
%5.4

10
206
33
25
9

دراسات علياالمستوى التعليمي
جامعي

دبلوم
ثانوية
أخرى

49
201
27
17
0

%16.7
%68.4
%9.2
%5.8
%0.0

25
219
25
13
1

إسلاميالانتماء السياسي
مستقل
ليبرالي

122
158
14

%41.5
%53.7
%4.8

105
161
17

الأولىالدائرة الانتخابية
الثانية
الثالثة
الرابعة

الخامسة

15
30
51

123
75

%5.1
%10.2
%17.3
%41.8
%25.5

17
31
65

117
53

المراجع  العربية:

إبراهيم أبراش. )1998(. علم الاجتماع السياسي. )ط1(. عمان. الأردن. دار الشروق للنشر.  -

      الأجنبية:

- Hillygus, S. (2005). The Missing Link: Exploring the Relationship between Higher Education 

         and Political Engagement. Political Behavior. Vol. 27. No. 1 (March 2005). Pp.47-25
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Conclusion

This paper examines cultural and institutional variables that affect the percentages of
women’s representation in national parliaments in 64 countries worldwide. Religion and
sub-religious groups as cultural variable show that variation of women’s representation
could be explained accordingly. Also, quota rule law, electoral system, and type of
government explain the variation of women’s representation in parliaments. Those results
confirm that both cultural and institutional factors matter in explaining women’s
representation.   

Religion, Electoral Rules, and Women’s Representation:       
A Cross National Examination

Wafaa A. Alaradi 
Assistant Professor

Department of  Pol i t ical  Science 
Col lege of  Social  Science 

Kuwait  University 

1. Religion and sub-religious:
• Christian countries have higher percentages of women representation than

Islamic and Buddhist countries significantly.
• Lutheran Protestant countries have higher gender representation than do

Calvinist Protestant countries. But, there is no significant difference between the
gender representation of Lutheran Protestant countries and Catholic countries.

• No significant different between Shiá and Sunni countries in the Islamic world
as anticipated.

Abstract

Results

Question 

Data and Method 

While there is an increase interest in gender and women studies there are too many 
controversies and gaps in explaining why women is under represented in the national 
parliaments and if represented what explain the variation in the percentages among 
national parliaments. Our endeavor in this paper is to present multiple explanatory 
variables that would speak to the representation of women in parliament in both its 
deficit and its variation in 64 countries worldwide. 

Data:
• This research includes 64 countries worldwide divided as follow:
• 21 Arab countries.
• 21 quota rule countries.
• 21 non-quota rule countries.

Selection and justification:
• We include Arab countries due to our interest and specialty.
• Saudi Arabia was excluded because women is not granted women suffrage law.
• The quota and non-quota rule countries are randomly sampled using Saint

Joseph College website for random sampling: www.sjc.edu.
• Australia is included in the data to have a comprehensive study of all regions.
• Elections years are included from 1990-2010.

Method:
• National examination across time.
• Linear regression was used because the data are categorical.
• Random effect model for countries was also used.
• We are using a 0.10 alpha-level for statistical test in the figures  

Dependent variable:
• Women’s representation in national parliaments.

Independent variables:
• Dominant religion: Islam, Christianity, Buddhist, Agnostics.
• Dominant sub-religious group: Sunni, Shi’a, Catholic, Lutheran Protestant,

Calvinist Protestant.
• Quota rule system: legislative quota, party quota, sanctions for non-compliance.
• Electoral systems: proportional representation (PR), plurality/majority, mixed, and

other.

  

  

Logged size of parliament = 1.628 
(coefficient) = 5.095 (mean) 

Year*logged size = 3.36 * 5.095 = 17.12 

Intercept = 7.246 (mean)
Year since quota at 2.250 

(coefficient) = 3.36 

Parliamentar
y = 1

2. Quota, quota type and sanctions:
• Countries that adopt the quota system has higher and significant results than

non-quota countries for women’s representation.
• Countries that apply sanctions for non-compliance also show higher and

significant results for women’s representation than absence of sanctions.
• Legislative quota countries tend to have a positive effect on women’s

representation.
• Party quotas also have a positive effect on women’s representation, but less than

legislative quotas.
• In quota rule countries, as the size of parliament increases and the longer quotas

are in place, the percentage of women in parliament declines. This suggests that
women are more isolated in larger sized parliaments and more integrated in
smaller sized parliaments.

Logged parliament 
size = 5.095 

Interaction = 0
Parliamentary = 1

For no quota
Intercept = 7.246 

(mean)
Year since quota 

= 0  

Others 
Year since quota = 

3.36 
Interaction = 17.12 

Interaction quota 
year figure  

Intercept = 
7.246  

Government type/ 
parliamentary = 1   

Conclusion
This paper shows that there is a relationship between religions in general and sub-
religious groups and women representation in national parliaments in particular. It also
shows that quota system has a role in explaining the dependent variable. Although most
of the variables proven to be significant when tested individually, yet we conclude that
testing their significance through a model within variable interaction and accounting for
case randomness is more profound. Hence, the presented model shows that sub-
religious groups and quota system are the most explanatory variables that account for
variation among women’s representation and that was shown through the random effect
model results which was significant for both variables. Most importantly are the findings
of the Lutheran Protestant over the Calvinist in explaining women’s representation. Plus,
that in quota rule countries, as the size of parliament increases and the longer quotas are
in place, the percentage of women in parliament declines. This paper results confirm that
both political culture through religious factors and political structure through institutional
factors like the quota rule matter in explaining gender studies in general and women’s
representation in national parliaments in particular. Last but not least, this research
program needs more effort and further research in the field; it needs more countries and
more elections to further confirm or add to the results shown.
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 : أهم النتائج
 .الوكالة المطلقة أن يراعى الإطلاق ما لم يخالف الشرع أو العرفالأصل في  -1
 .يجوز للوكيل وكالة مطلقة أن يشتري ويبيع بثمن المثل وبغبن يسير -2
 .إذا اشترى الوكيل وكالة مطلقة أو باع بغبن فاحش فالموكل بالخيار بين الإمضاء أو الفسخ -3
إذا اشترى الوكيل وكالةة مطلقةة عةلعة معيبةة و ةو م يعلةي بالعيةل ودةف العقة  فالشةراء  ة ي  ويقةع  -4

 .للموكل
إذا اشترى الوكيل وكالة مطلقة علعة معيبة و و يعلةي بالعيةل ودةف العقة  فيلةبي البيةع الموكةل إذا كةان  -5

 .العيل يسيرا وفيه مصل ة له، وم يلبمه إذا كان العيل كثيرا إم إذا رضي به
 .م يجوز للوكيل وكالة مطلقة بالبيع أن يبيع المتاع بثمن مؤجل -6
 .إذا اشترى الوكيل بأكثر من الثمن الذي د ر له فيخير الموكل بين الإمضاء والفسخ -7
 . ليس للوكيل أن يخالف الموكل إذا عين له شخصا أو مكانا أو زمانا -8
 .بقول من تؤي ه البينة، وإم فالقول للموكلفيؤخذ  ،إذا اختلف الموكل والوكيل في أ ل الوكالة -9

 .إذا اختلف الموكل والوكيل في  فة الوكالة فيؤخذ دول من تؤي ه البينة، وإم فالقول دول الموكل -10
إذا اختلةةف الموكةةل والوكيةةةل  في تعةة ي الوكيةةةل أو تفريطةةه في اتفةةة  فةةالقول لمةةةن تؤيةة ه البينةةةة، وإم  -11

 .فالقول دول الموكل بيمينه
إذا ودةةع امخةةتلاف بةةين الموكةةل والوكيةةل في التلةةف فيؤخةةذ بقةةول مةةن تؤيةة ه البينةةة وإم فةةالقول دةةول  -12

 .الوكيل بيمينه
 .إذا اختلفا الموكل والوكيل في الرد فيؤخذ بقول الوكيل بيمينه -13
 

 

 :أهداف البحث 
يهةةةة ف  ةةةةذا الب ةةةةق المةةةةوجب إا تقةةةة تي خلا ةةةةة تلةةةةف المسةةةةا ل الةةةة  ذكةةةةر  في مصةةةةادر الفقةةةةه 
الإعةةةلامي المذ بيةةةة والمقارنةةةة، ويقرينةةةا للةةةراابين في معرفتهةةةا وامطةةةلاع عليهةةةا، م عةةةيما مةةةع كثةةةر  
ودوعها، وكثةر  التقاضةي فيهةا، يةا يؤكة  عةعة الفقةه الإعةلامي ومرونتةه معةتيعان أعة لة النةا ، 

 .{ما فرطنا في الكتان من شيء} :وما يستج  لهي من نوازل كما دال تعاا
 

 : ملخص البحث 
الوكالة من محاعن الإعلاي، حيق أجاز للإنسةان توكيةل اةيره ليقةوي نيابةة عنةه بت قية  مصةاته 

وفي كثير من الأحيان تحقة  الوكالةة المقصةود مةن شةرعيتها، و ةو تحقية  مصةل ة حاجاته، وتلبية 
الموكل على الوجه الذي يري ه ويرتضيه، وفي بعض الأحيان م يت ق  ذلف المقصود؛ إما بسبل 
مخالفةةة الوكيةةل لتوجيهةةا  موكلةةه، وإمةةا لنةةن الموكةةل أن الوكيةةل دةة  خالفةةه، والوكيةةل ينكةةر ذلةةف، 

يثلا في مذا به المعتبر  ة ليق ي الأحكاي العملية ال  تحسي الخلاف، الإعلامي ة و نا يأتي الفقه 
وترفع النباع، مبينة الآثار الفقهية لمخالفة الوكيل لموكله، وموض ة من يأخذ بقوله عن  اختلاف 

 .كل منهما خلاف ما ي عيه الآخر  وإدعاءدول كل من الموكل والوكيل 
 
 
  

 

فقهية مقارنة دراسة  -أثر كل من المخالفة والاختلاف في عقد الوكالة في الفقه الإسلامي : البحث عنوان   
وليـــــد خالـــــد الربيــــــع. د.أ  

 أستاذ بقسم الفقه المقارن والسياسة الشرعية
 كلية الشريعة والدراسات الإسلامية 

 :والمصادر فهرس المراجع 
 مراجع التفسير

 .1966عنةة 2دار إحياء التراث ة ط -لأحكاي القرآن ة محم  بن أحم  القرطبي الجامع  -
 ات يق الشريف وشروحهمراجع 

 .الفكردار  – السجستانيعليمان بن الأشعق  –أبي داود عنن  -
 المذ ل اتنفيمراجع 

 .1986ة 2ط. الكتل العلميةدار - الكاعانيأبو بكر بن مسعود  -الصنا ع في ترتيل الشرا ع ب ا ع -
 المالكيالمذ ل مراجع 

 . إحياء الكتل العربيةدار  -محم  بن عرفة ال عودي  -ال عودي على الشرح الكبير حاشية  -
 المذ ل الشافعيمراجع 

 . 1991، 3طالإعلامي،المكتل  -يحيى بن شرف النووي  -الطالبين وعم   المفتين روضة  -
 مراجع المذ ل اتنبلي

- 4ط -عةةةةالم الكتةةةةل  - المةةةةرداويعلةةةةى بةةةةن عةةةليمان  -في معرفةةةةة الةةةةراج  مةةةن الخةةةةلاف الإنصةةةاف  -
1985. 

 المذ ل النا ري
 .الفكردار  -حبي  بنعلي بن  –المحلى بالآثار  -

 ال راعا  المعا ر 
دار الب ةوث لل راعةةا   -عةلطان الهةا ي . د -تصةرفا  الوكيةل في عقةود المعاوضةةا  الماليةة أحكةاي  -

 .2002 -1ط -دبي  -الإعلامية 
 
 
 
 
 
 

 : منهجية البحث
علكف في  ذا الب ق الموجب المنهج امعتقرا ي والمنهج امعتنباطي والمنهج المقارن، من خلال 
تتبةةع مةةذا ل الفقهةةاء وبيةةان مةةا دةةرروه مةةن أحكةةاي المخالفةةة وامخةةتلاف بةةين الموكةةل والوكيةةل،   
اعةةتنباط اتكةةي الةةراج  مةةن مةةذا بهي بعةة  عةةرش أدلةةتهي ومنادشةةتها، وتةةتلخ  ملامةة  مةةنهج 

 :الب ق في الآتي
بيةةةان مواضةةةع الآيةةةا  الةةة  ورد ذكر ةةةا في ثنايةةةا الب ةةةق بةةةذكر اعةةةي السةةةور  وردةةةي الآيةةةة في : أومً 

 .الهامش 
 .تخريج الأحاديق النبوية الوارد  في الب ق من كتل السنة المعتبر  : ثانياً 
الرجةةوع إا المصةةادر الأ ةةيلة والمراجةةع المعتمةة   عنةة  بيةةان مودةةف الفقةةه الإعةةلامي ، مةةع : ثالثةةاً 

 .ذكر مذا ل الفقهاء وأدلتهي والمنادشة والترجي  ، مع توثي  ذلف بالهامش 
 .ختمف الب ق بذكر دا مة المصادر والمراجع وفهر  المحتويا  : رابعاً 

 
 

 :البحث  خطة
 :دسمف الب ق إا تمهي  وفصلين وخاتمة

 .ذكر  فيها أهمية الموضوع، وعبل اختياره، وخطة الب ق ومنهج الب ق: المق مة 
 .في تعريف الوكالة، وبيان مشروعيتها، وأركانها وشروطها: والتمهي 

 .أثر مخالفة الوكيل للموكل: الفصل الأول
 .أثر امختلاف بين  الموكل والوكيل: الفصل الثاني

 .وفيها أ ي نتا ج الب ق: الخاتمة
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 :البحث  مشكلة
تكمــن مشــكلة هــذا البحــث في ز�دة عقــد المــزادات الخيريــة في الآونــة الأخــيرة، بهــدف دعــم مؤسســات وجهــات 
العمــل الخــيري، فتعقــد هــذه المــزادات لتحصــيل أكــبر قــدر مــن التبرعــات لصــالح مثــل هــذه المؤسســات، ومــن هنــا 
تصــبح الحاجــة ماســة إلى معرفــة الأحكــام والضــوابط الفقهيــة لمثــل هــذه المــزادات، خاصــة أ�ــا تتضــمن في طياتهــا 
بعــض الإشــكالات الفقهيــة الــتي تســتوجب الوقــوف عنــدها قبــل الإقــدام علــى عقــدها وتنظيمهــا، مثــل التكييــف 

 .الفقهي لهذا العقد
 

 : أهم النتائج
 ".بيع لمن يزيد، تستحق السلعة فيه لمن يبذل فيها أكثر من الباقين: "المختار لبيع المزايدة هو أنهالتعريف  -1
 .الخيري نوع من أنواع البيع بالمزايدة، ولا يخرج في حقيقته وتكييفه الفقهي عن بيع المزايدةالمزاد  -2
 .ما ذهب إليه جمهور الفقهاء من أن بيع المزايدة بيع من البيوع الجائزةرجحان  -3
 :بعض الضوابط الشرعية التي ينبغي الالتزام بها من قبل منظمي المزادات الخيرية، وهيهناك  -4

 .المهن المحرمةأصحاب ألا تكون قيمة السلع مرتفعة بسبب انتسابها إلى : الضابط الأول
 .أن تكون الجهة التي يعقد المزاد لصالحها مما يجوز التبرع لها:  الثانيالضابط 
 .أن يكون قصد المشتري هو التقرب إلى الله بالتبرع للجهات أو الأشخاص المحتاجين:  الثالثالضابط 
 .عدم البهرجة والإسراف في إقامة المزاد الخيري من جانب منظميه: الرابع الضابط 
 .ألا يرجع المتبرع بالسلعة فيكون أحد المساومين في ثمنها:  الخامسالضابط 

 
 

 :أهداف البحث 
 .الخيريالوقوف على التكييف الفقهي لتنظيم عقد المزاد  -1
 .الخيريعلى الحكم الفقهي لتنظيم وعقد المزاد الوقوف  -2
 .الخيريالضوابط الفقهية لتنظيم وعقد المزاد بيان  -3
 
 

 : ملخص البحث 
الجهــات الخيريــة في الوقــت الحاضــر  بهــايتحــدث البحــث عــن انتشــار المــزادات الخيريــة الــتي تقــوم 

، حيث ثم تعريف المزاد الخـيري وأهدافـه ثم تكلـم البحـث بهوالضوابط والأحكام الفقهية المتعلقة 
عــن التكييــف الفقهــي للمــزاد الخــيري وحكمــه الشــرعي وفي �ايــة البحــث وضــع البحــث ضــوابط 

 . فقهية عامة للمزادات الخيرية بالإضافة إلى الخاتمة والنتائج والتوصيات والفهارس

حكمه وضوابطه الشرعية .. المزاد الخيري : البحث عنوان   
  السبيعي البديويإبراهيم عبد الله . د.أ

الشرعيةبقسم الفقه المقارن والسياسة أستاذ   
 كلية الشريعة والدراسات الإسلامية 

 :والمصادر فهرس المراجع 
 .)هـ1420(السعودية، الطبعة الأولى -ابن عبد البر في العبادات، لعبد الله بن مبارك البوصي، دار طيبة إجماعات -
ضــياء : تأليــف. المختــارة أو المســتخرج مــن الأحاديــث المختــارة ممــا لم يخرجــه البخــاري ومســلم في صــحيحيهماالأحاديــث  -

معـالي الأسـتاذ الـدكتور عبـد الملـك بـن : دراسة وتحقيق). هـ643: المتوفى(الدين أبو عبد الله محمد بن عبد الواحد المقدسي 
 .)م 2000 -هـ  1420(الثالثة، : الطبعة. دار خضر للطباعة والنشر والتوزيع، بيروت. دهيشالله بن عبد 

محمــد بـن حبــان بــن أحمــد بـن حبــان بــن معــاذ بـن مَعْبــدَ، التميمــي، أبــو : تأليــف. في تقريــب صــحيح ابـن حبــانالإحسـان  -
حققـه ). هــ 739: المتـوفى(الأمـير عـلاء الـدين علـي بـن بلبـان الفارسـي : ترتيـب). هــ354: المتـوفى(حاتم، الدارمي، البُستي 

 ).م 1988 -هـ  1408(الطبعة الأولى،. مؤسسة الرسالة، بيروت. الأرنؤوطشعيب : وخرج أحاديثه وعلق عليه
). هـــ543: المتــوفى(الاشــبيلي المــالكي  المعــافريالقاضــي محمــد بــن عبــد الله أبــو بكــر بــن العــربي : تأليــف. القــرآنأحكــام  -

 .م2003 -هـ  1424دار الكتب العلمية، بيروت، الطبعة الثالثة، . محمد عبد القادر عطا: تحقيق
 ).هـ1399(دار الفكر،  -البلاغة، لجار الله محمود بن عمر الزمخشري ، بيروتأساس  -
الجامع لمذاهب فقهـاء الأمصـار وعلمـاء الأقطـار فيمـا تضـمنه الموطـأ مـن معـاني الـرأي والآثار وشـرح ذلـك كلـه الاستذكار  -

عبــد : تحقيــق. هـــ463 -هـــ 368أبي عمــر يوســف بــن عبــد الله بــن عبــد الــبر النمــري القــرطبي : تأليــف.والاختصــاربالإيجــاز 
 .م1993 -هـ 1414الأولى، : الطبعة. دار الوعي ، حلب -دار قتيبة ، دمشق . المعطي أمين قلعجي

أبي : تأليــف). هــو حاشــية علـى فــتح المعــين بشــرح قــرة العــين بمهمــات الــدين(الطــالبين علــى حــل ألفــاظ فــتح المعــين إعانـة  -
دار الفكـــر للطباعـــة والنشــــر ). هــــ1310: المتــــوفى(عثمـــان بــــن محمـــد شـــطا الـــدمياطي الشـــافعي ) المشـــهور بالبكـــري(بكـــر 

 ). م 1997 -هـ  1418(الأولى،: الطبعة. والتوريع
: ، تحقيـقالمـرداويفي معرفة الراجح من الخلاف على مذهب الإمام المبجل أحمـد بـن حنبـل، لعلـي بـن سـليمان الإنصاف  -

 ).م1980 -هـ 1400(بيروت، الطبعة الثانية،  -محمد حامد الفقي، دار إحياء التراث العربي 
 
 
 
 
 

 : منهجية البحث
اعتمد الباحث أكثر من منهج علمي في هذا البحث، حيث كان المنهج الاستقرائي لجمع المادة العلمية للبحث 
مــن أمهــات الكتــب الفقهيــة القديمــة والمعاصــرة، ثم المــنهج التحليلــي؛ لتحليــل المــادة العلميــة موضــوع البحــث، ثم 

 .المنهج المقارن، للمقارنة بين مذاهب الفقهاء في المسائل الخلافية التي يتعرض لها البحث
 : وإلى جانب ذلك، فقد سرت في كتابة هذا البحث وفق الخطوات التالية 
 .جمع مادة البحث من المصادر الأصيلة في الفقه الإسلامي القديمة والمعاصرة -1
التعريــــف بمصــــطلحات البحــــث قبــــل الــــدخول إلى التعــــرف علــــى رأي الفقــــه الإســــلامي في المســــألة موضــــوع  -2

 .البحث
 .الأقوال من مصادرها، وعدم اللجوء إلى النقل بالوساطة إلا عند عدم وجود الأصلتوثيق -3
 .عرض أقوال الفقهاء في المسألة، وذكر الأدلة، ووجه الاستدلال، مع المناقشة والترجيح -4
 .بيان القول الراجح في المسائل الخلافية بعد الموازنة بين الأدلة  -5
 .التركيز على المسائل المتعلقة بالبحث، وعدم الخروج عن موضوعه  -7
 .عزو الآ�ت القرآنية إلى مواضعها في المصحف الشريف، بذكر السورة ورقم الآية -8
 .تخريج الأحاديث والآثار الواردة من كتب السنة المعتبرة -9
 
 

 :التوصيات البحث 
هيئات العمل الخيري الإسلامي بتنويع مصادر تمويلها، من خـلال ابتكـار طـرق وأسـاليب جديـدة لحـث الموسـرين أوصي -1

 . على التبرع للضعفاء والمحتاجين
أوصي القائمين على عقد المزادات الخيرية بضرورة مراعـاة الضـوابط الشـرعية لعقـد المـزاد الخـيري، والـتي عرضـنا لهـا في هـذا -2

  .البحث
 
 

 

 :أهمية الموضوع 
 :تكمن أهمية الموضوع في النقاط التالية

 .يتناول بالدراسة الفقهية واحدةً من الوسائل المستحدثة لمصادر العمل الخيري، وهو المزاد الخيريإنه  -1
يكشف عن الضوابط الفقهية التي ينبغي مراعاتها في عقـد المـزاد الخـيري حـتى يكـون موافقـاً للشـريعة الإسـلامية، غـير إنه - 2

 .متصادم مع أي من مبادئها
هذا الموضوع إضافة متواضعة إلى مكتبة الدراسات الفقهية المعاصرة التي تعنى بدراسـة المسـائل المسـتجدة الـتي تنـزل يعد 3- 

 .بالمسلمين يوما بعد يوم بسبب التطور السريع في كل مناحي الحياة من حولنا
 
 
 

 

 : الموضوعأسباب اختيار 
هو مشاهد الآن العمل بالمزاد الخيري من قبل مؤسسات العمل الخيري الإسلامية، وز�دة الإقبال عليه مما -1

من قبل الناشطين في العمل التطوعي والخيري، وما استتبعه ذلك من كثرة الأسئلة والفتاوى حول المزادات 
 .الخيرية، فكل هذا يستوجب بحث هذا النوع من المزادات، لبيان حكمه الفقهي

 .أن الحاجة تمس إلى معرفة الضوابط الفقهية التي ينبغي أن تراعى أثناء عقد هذه المزاداتكما -2
في إبراز مرونة الفقه الإسلامي، وثرائه الكمي والكيفي، وقدرته على تناول كافة  القضا� المستجدة، رغبتي -3

 .وطرح الحلول لها
 .يتناول أحد من الباحثين هذا الموضوع من قبل ببحث مستقللم -4
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 :البحث  مشكلة
 

تكمـــن مشـــكلة هـــذا البحـــث في أن التعامـــل في بعـــض الســـلع المحرمـــة كالـــدخان والخمـــور والمشـــروبات الكحوليـــة 
أصــبح منتشــرا بصــورة واســعة النطــاق في الكثــير مــن الــدول الإســلامية، بحيــث لا تســتطيع هــذه الــدول منــع هــذه 
السـلع مــرة واحـدة، ممــا يســتوجب البحـث عــن طــرق للحـد مــن تــداولها وتناولهـا تمهيــدا لمنعهــا بالكليـة، ومــن هــذه 

 . رفع الضرائب على هذه السلع مما يؤدي إلى ارتفاع أثما�ا ومن ثم الحد من تداولها: الطرق
 

 : أهم النتائج
البحث منهج الشريعة الإسلامية في التدرج في التعامل مع المحرمات ذائعة الانتشار في المجتمع، ذلـك المـنهج الـذي أثبت -1

 .التصرفات مآلاتيدل على مراعاة الحكمة والتبصر في 
أن السـلع المحرمـة يجـب منعهـا منعـاً تامـاً، ومنـع كـل مـا يتصـل بهـا مـن أفعـال أو تصـرفات، : في الشريعة الإسلاميةالأصل -2

 .مثل بيعها، أو تصنيعها أو جلبها، أو تصديرها
البحث بالعديد من الأدلة جواز قيام الحكومة الإسلامية بز�دة الضرائب على السلع المحرمة للحد مـن اسـتهلاكها أثبت -3

 .وتقليل أعداد المتعاطين لها، تمهيدا لمنعها بالكلية
البحـــث العديـــد مـــن الضـــوابط الشـــرعية الـــتي ينبغـــي مراعاتهـــا في حـــال قيـــام الحكومـــات في الـــدول الإســـلامية بـــز�دة قـــدم -4

 :الضرائب على السلع المحرمة تمهيدا لمنعها بالكلية، وهذه الضوابط هي
 .ألا يكون هناك سبيل إلى منع هذه السلع المحرمة منعا كليًا: الأولالضابط -أ

أن يكــون إجــراء ز�دة الضــرائب علــى هــذه الســلع �جعــاً في الحــد مــن اســتهلاك الســلع المحرمــة والإقبــال : الثــانيالضــابط _ب
 .عليها

 .أن يكون هذا الإجراء مؤقتاً : الثالثالضابط -ج
 .ألا يصرف ريع هذه الضرائب في أعمال البر: الرابعالضابط -د

 

 :أهداف البحث 
 :يسعى هذا البحث إلى تحقيق الأهداف التالية

 .موقف الشريعة الإسلامية من فرض الضرائب على السلع بصفة عامةتبين -1
 .موقف الشريعة الإسلامية من التعامل مع بعض المحرمات التي لا يمكن منعها إلا بالتدرجتبين -2
على موقف الشريعة الإسلامية من ز�دة الضرائب على السـلع المحرمـة للحـد مـن اسـتهلاكها والإقبـال التعرف -3

 .عليها
 .الضوابط الشرعية لفرض الضرائب على السلع المحرمةتبين -4
 

:ملخص البحث   
 

یتحدث البحث عن السیاسة الشرعیة للدولة في تقلیل المحرم عن طریق زیادة الضرائب 
علیھا ورفع أسعارھا مما یؤدي إلى تقلیل شرائھا، حیث تكلم البحث ابتداء عن تعریف 

الضریبة والسلع المحرمة وتعریف السیاسة الشرعیة ثم تحدث عن حكم فرض الضرائب 
بصفة عامة وكیفیة تعامل الدولة مع السلع المحرمة، وأخیراً تعرض البحث لحكم زیادة 

ضح الباحث ضوابط و أوالمحرمة كسیاسة للدولة في تقلیل المحرم السلع الضرائب على 
شرعیة لفرض الضرائب على ھذا النوع من السلع وفي الختام ذكر الباحث النتائج 

. والتوصیات والفھارس  

ز�دة الضرائب على السلع المحرمة في ضوء السياسة الشرعية: البحث عنوان   
)أستاذ بقسم الفقه المقارن والسياسة الشرعية( السبيعي البديويإبراهيم عبد الله . د.أ: الباحث الرئيسي   

)والأصولبقسم الفقه المساعد المدرس ( الفزيعمحمد عود . د: الباحث المشارك   
 كلية الشريعة والدراسات الإسلامية 

 :والمصادر فهرس المراجع 
محمــد بـن حبــان بــن أحمــد بـن حبــان بــن معــاذ بـن مَعْبــدَ، التميمــي، أبــو : تأليــف. في تقريــب صــحيح ابـن حبــانالإحسـان  -

حققــه ). هـــ 739: المتــوفى(عــلاء الــدين علـي بــن بلبــان الفارسـي  الأمـير:ترتيــب). هـــ354: المتـوفى(حـاتم، الــدارمي، البُســتي 
 ).م 1988 -هـ  1408(الأولى،: الطبعة. مؤسسة الرسالة، بيروت. الأرنؤوطشعيب : وخرج أحاديثه وعلق عليه

أبي الحســـن علـــي بـــن محمـــد بـــن محمـــد بـــن حبيـــب البصـــري البغـــدادي، الشـــهير بالمـــاوردي : تأليـــف. الســـلطانيةالأحكـــام  -
 . دار الحديث، القاهرة).هـ450: المتوفى(
 .دمشق -المكتب الإسلامي، بيروت. عبد الرزاق عفيفي: تحقيق. للآمديفي أصول الأحكام، الإحكام  -
 .م1990 -هـ 1411والنظائر لجلال الدين عبد الرحمن السيوطي، دار الكتب العلمية، الطبعة الأولى، الأشباه  -
دار الكتــب العلميــة، : ، الناشــر)هـــ771: المتــوفى(والنظــائر، لتــاج الــدين عبــد الوهــاب بــن تقــي الــدين الســبكي الأشــباه  -

 .م1991 -هـ1411الطبعة الأولى 
دار الكتـــب العلميـــة، بـــيروت، الطبعـــة : ، الناشـــرعمـــيراتزكـــر� : والنظـــائر، لـــزين الـــدين ابـــن نجـــيم الحنفـــي، تحقـــيٌ الأشـــباه  -

 ).73ص(م،  1999 -هـ  1419الأولى، 
 . القاهرة-الفقه،  للشيخ محمد أبو زهرة، دار الفكر العربيأصول  -
: المتــوفى(محمــد بــن أبي بكــر بــن أيــوب بــن ســعد شمــس الــدين ابــن قــيم الجوزيــة : تأليــف. المــوقعين عــن رب العــالمينإعــلام  -

 . م1991 -هـ 1411الأولى، : الطبعة.ييروتالكتب العلمية،  دار.إبراهيممحمد عبد السلام : تحقيق).هـ751
، )هــ970: المتـوفى(زين الدين بـن إبـراهيم بـن محمـد، المعـروف بابـن نجـيم المصـري : تأليف. الرائق شرح كنز الدقائقالبحر  -

 .الكتاب الإسلامي دار.عابدينمنحة الخالق لابن : الحاشية
محمد بن محمد بن مصطفى بـن عثمـان، أبي : تأليف. محمودية في شرح طريقة محمدية وشريعة نبوية في سيرة أحمديةبريقة  -

 .هـ1348بدون طبعة، : الطبعة.الحلبيمطبعة ).هـ1156: المتوفى(الحنفي  الخادمىسعيد 
محمّد بن محمّد بن عبد الرزاّق الحسيني، أبي الفـيض، الملقّـب بمرتضـى، الزَّبيـدي : تأليف.القاموسالعروس من جواهر تاج  -
 .الهداية دار.المحققينمجموعة من : تحقيق). هـ1205: المتوفى(
 
 
 
 

 : منهجية البحث
 

 : خطوات المنهج التاليوفق هذا البحث كتابة تمت  
 .الإسلامي القديمة والمعاصرةالفقه المادة العلمية من مصادرها الأصيلة من كتب جمع -1
 .من نسبة كل قول إلى قائله، والاجتهاد في التحقق من حقيقة درجة الفعل المحرمالتثبت -2
، دون الاعتماد على المراجع الوسيطة في نسبة الأقوال أو لةيالأصمن مراجعها  والنقولاتجميع الأقوال توثيق -3

 .الأدلة
 .الآ�ت القرآنية إلى مواضعها في المصحف الشريف، وذلك بذكر اسم السورة ورقم الآية عزو-4
الأحاديث النبوية من مصادرها من كتب السنة، وفق القواعد العلمية في التخريج وذلك بذكر الكتاب تخريج -5

 .والباب ورقم الجزء والصفحة، وبيان حال الحديث من حيث القوة والضعف من خلال كلام المحدثين
 .في الدراسة على المسائل محل البحث، وعدم الاستطراد إلى موضوعات أخرىالاقتصار -6
 

 :التوصيات البحث 
ضـرورة الإســراع في تطبيـق الشـريعة الإسـلامية، امتثــالاً لأوامـر المـولى ســبحانه الإسـلامية  الــدولأوصـي ولاة الأمـور حكـام -1

وتعالى، ولنيل سعادتي الدنيا والآخرة، ولإصلاح الأوضاع غير المرضية للمسلمين في مشـارق الأرض ومغاربهـا بسـبب غيـاب 
 .تطبيق الشرع الحنيف

كمــا أوصــي ولاة الأمــور ممــن لا يســتطيع تطبيــق الشــريعة بصــورة كاملــة، أن يســعوا جهــدهم في منــع المنكــرات والمحرمــات، -2
 .لأن دفع المفاسد مقدم على جلب المصالح

أوصــي جميــع الحكومــات في الــدول الإســلامية الــتي لا تســتطيع تطبيــق الشــريعة في الوقــت الــراهن تطبيقــا كــاملا، باعتمــاد -3
 . أسلوب ز�دة الضرائب على السلع المحرمة، للحد من استهلاكها وتقليل أعداد المتعاطين لها فما لا يدرك جله لا يترك كله

 
 

 

 :أسباب اختيار الموضوع 
 
إن بعض السلع المحرمة أصبح تداولها وتناولها مما يعم بـه البلـوى، وتحتـاج إلى التفكـير في حلـول مبتكـرة للحـد -1

 .من استهلاكها تمهيدًا لمنعها بالكلية
 .إنني لم أجد من سبق إلى دراسة هذا الموضوع من قبل -2
إن هذا الموضوع يضـيف لبنـة إلى الجهـود المباركـة للجنـة العليـا للعمـل علـى اسـتكمال تطبيـق أحكـام الشـريعة -3

الإســلامية التابعــة للــديوان الأمــيري الكــويتي، حيــث اســتطاعت هــذه اللجنــة تقــديم مشــروع كامــل وتصــور شــامل 
 .عن إحلال الشريعة الإسلامية محل القوانين الوضعية، وما زالت جهودها تتواصل في هذا المجال
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:أهداف البحث   
 .الكويتمدى مراعاة الجوانب الإنسانية في البنوك الإسلامية العاملة في قياس . 1
 . الإسلاميةأدوات تكافلية جديدة لتفعيل الدور الإنساني للبنوك اقتراح . 2

 

 : أهم النتائج 
لا توجدد مسداتات سنسدانية للبندوك الإسدلامية العاملدة في " اختبار الفرضية الصفرية الأولى التي تنص على أنه بعد 

تبدددن أنددده توجدددد فدددرو   ات دلالدددة (  9)ومدددلا خدددلالج ااعالجدددة الإجصددداقية لل ددددولج رقددد  " الكويدددت  دددام العددداملن
وهددتما يعدد  أب البنددوك الإسددلامية في الكويددت  ددا مسدداتات . سجصدداقيةو وبددتملر ض رفددض الفرضددية الصددفرية الأولى 

 .سنسانية جيدة أو قوية  ام العاملن لديها
لا توجد مساتات سنسانية للبنوك الإسدلامية العاملدة في " بعد اختبار الفرضية الصفرية الثانية  التي تنص على أنه 

تبدن أنده لا توجدد فدرو   ات دلالدة (  11)ومدلا خدلالج ااعالجدة الإجصداقية لل ددولج رقد  " الكويت  ام المجتمد  
سجصاقيةو ومعد   لدر قبدولج الفرضدية الصدفرية و وبالتداا فدهمب ااسداتات الإنسدانية للبندوك الإسدلامية  دام المجتمد  

 .تعتبر ضعيفة أو لا تكاد تتمكر 
لا توجدد مسداتات سنسدانية للبندوك الإسدلامية العاملدة في " بعد اختبار الفرضية الصفرية الثالثة التي تنص على أنده 

تبددن أندده توجددد فددرو   ات دلالددة (  13)ومددلا خددلالج ااعالجددة الإجصدداقية لل دددولج رقدد  " الكويددت  ددام العمددلا 
و وهددتما يعدد  وجددود مسدداتات سنسددانية كبددسة للبنددوك الإسددلامية سجصدداقيةو وبددتملر فهمننددا نددرفض الفرضددية الصددفرية 

 .العاملة في الكويت  ام العملا 
لا توجد مساتات سنسانية للبنوك الإسلامية العاملدة في " بعد اختبار الفرضية الصفرية الرابعة  التي تنص على أنه 

أندده لا توجدددد فددرو   ات دلالدددة تبدددن ( 15)خددلالج ااعالجدددة الإجصدداقية لل ددددولج رقدد  ومدددلا "الكويددت  دددام البي ددة 
سجصاقيةو ومع   لر قبولج الفرضية الصفرية و وهتما يع   وجدود مسداتات سنسدانية كبدسة للبندوك الإسدلامية  دام 

 .البي ة
 

 :منهجية البحث 
اعتمددددت الدراسدددة علدددى اسدددتمداه عددددد مدددلا منددداهي وأسددداليب البتخددد  العلمددد  للمدددرو  بنتددداقي  دددده 

 .أجلهاالأهداف التي  رى ملا 
الوصددف  التتخليلدد  لدراسددة اومدداق  ومعرفددة الوقدداق  ااتعلمددة بواقدد  البنددوك الإسددلامية و وتميددي  ااددنهي . 1

دورها الإنساني في المجتم  الكويتي و ملا خلالج اوصولج ااعلومات الضدرورية والكافيدة والدقيمدة عنهدا مدلا 
 .والثانويةااصادر الأولية 

جدد  سلى استمصددا   را  الحددراق  والف ددات ااتعددددة  ات العلاقددة اجيدد  يسددعى الب: اايددداني ااسدد  . 2
بموضدددول الدراسدددة و لدددر مدددلا خدددلالج أسدددلوت الاسدددتبياب واامدددابلات الحمصدددية مددد  متمدددتم  المدددرار في 

 .مختلف المجالات  ات العلاقة بااوضول
 

 :ملخص البحث 
يهدددددف هددددتما البتخدددد  سلى بيدددداب وتوضددددي  مدددددى فاعليددددة الدددددور الإنسدددداني للبنددددوك الإسددددلامية العاملددددة في 

 .الاجتماعيةو لر ملا خلالج الكحف علا مدى التزاه هتمم البنوك بتطبي  ااعايس الإنسانية الكويتو 
الاجتماعيدةو  بااسدوولية  وعلاقتدةسلى هتما ا دف يبددأ البتخد  بتتخديدد مفهدوه الددور الإنسداني للوصولج و 

 .الإنسانيوملا ثم يحاولج اكتحاف مدى قياه البنوك الإسلامية بهتما الدور 
ض اختيدددار عيندددة مدددلا أقدددده أربعدددة بندددوك  واامتلفدددةومدددلا أجدددل قيددداس ج ددد  هدددتما الددددور وأتيتددده و الاتددده  

والبندددر الأهلددد  الددددواو وبندددر الكويدددت بوبيدددابو بيدددت التمويدددل الكدددويتي و بندددر )سسدددلامية كويتيدددة هددد  
ثم وزعدت الاسدتبانة الإسدلاميةو ثم عمل استبانة خاصة بمعايس و الات الدور الإنساني للبندوك و (ااتتخد

اعتمدددد منهدددا لاايدددات التتخليدددل اسدددتبانةو  100جيددد  ض توزيددد  و علدددى العددداملن في البندددوك ااحدددار سليهدددا 
 .استبانة 63والدراسة 

وقددد خلددص البتخدد  ومددلا خددلالج  ليددل نتدداقي الاسددتبانة سلى أب ااسدداتات الإنسددانية  ددتمم البنددوك فيمددا 
يتعلدد  بددالمجتم  والبي ددة  ضددعيفة أو لا تكدداد تددتمكر و  أمددا فيمددا يتعلدد  بددالعملا  والعدداملن فددهمب ااسدداتات 
الإنسانية تعتبر قويةو وبنا  على  لر فمدد اقدترح البتخد   ليدات جديددة لتطدوير وتفعيدل الددور الإنسداني 

 . تمم البنوك

 

الدو الإنساني للبنوك الإسلامية العاملة في الكويت: عنوان البحث   
كمـــــال توفيـــــق حطـــــاب. د.أ  

 أستاذ بقسم الفقه المقارن والسياسة الشرعية 
 كلية الشريعة والدراسات الإسلامية

(HJ01/14)   من إدارة الأبحاث بجامعة الكويت برقم تم تمويل البحث ماليا  
   

 :أهم المراجع 
 دار كنددددوز و (اليددددا الألددددف سلى مددددلا )ااسددددوولية المجتمعيددددة للموسسددددات : و صدددداو و وااعايطددددة و رولا اومددددور  1. 

 . 2015عمابو 
مددى تطبيد  ساسدبة ااسدوولية الاجتماعيدة في البندوك الإسدلامية العاملدة في : "و هندا  و وسنعداه جسدلا اونيط 2. 

 .2010فيلاديلفياو ااوتمر  العلم  الساب  الدوا  لكلية العلوه الإدارية و ااالية و جامعة " الأردب
" دور تب  مماربة ااسوولية الاجتماعيدة في خلد  وتددعي  ريدادة وتنافسدية منامدات الاعمدالج: " و طار  راش 3. 
النمدو والعدددالة والاسدتمرار مدلا منادور : "العلم  العاا  التاس  للاقتصداد والتمويدل الإسدلام  اادنا  بعندواب ااوتمر

 .تركيا: و اسطنبولج2013سبتمبر  09/10". سسلام 
البندددوك الإسدددلامية بدددن الرويدددة وااسدددوولية الاجتماعيدددة و الورشدددة ا امسدددة اركدددز الكويدددت : و عمددداد  السدددتخار 4. 

  . 2014و  نوفبمرللاقتصاد الإسلام  و 
منحددددورات البنددددر : جدددددة. طبيعتهددددا وأتيتهددددا: ااسددددوولية الاجتماعيددددة للمصددددارف الإسددددلامية: و سمددددد عيددددا 5. 

 2010الإسلام  للتنمية و 
6. Farook, Sayd, and Shikoh, Rafi-Uddin, )2011(, “Integration of 
Social Responsibility in Financial Communities”, in: Hassan, Kabir, 
and Mahlknecht, Micheal, )Editors(, Islamic Capital Markets: Products 
and Strategies, New Delhi, John Wiley and Sons, Ltd., Inc. 
7. Sairally, Salma, )2007(, “Social Responsibility’ of Islamic Finance: 
Learning from the Experiences of Social Responsible Investment 
Funds”, in: Iqbal, M; Syed Ali, S.; and Muljawan, D. )Editors(, 
Advances in Islamic Economics and Finance, Proceedings of 6th 
International Conference on Islamic Economics and Finance, Jeddah, 
IDB Publications, Vol. 1. 

  

: التوصيات   
خدددلالج  ليددل نتددداقي الاسدددتبانة  هددر جليدددا أب الدددور الإنسددداني للبندددوك الإسددلامية لا يدددزالج في جددددود مددلا 

ولدددتملر فمدددد اقدددترح الباجددد  في هدددتمم الدراسدددة أدوات و خاصدددة بمدددا يتعلددد  بدددالمجتم  والبي دددة جدددداو ضددديمة 
وفي البندددوك الإسدددلامية في الكويدددت بحدددكل عددداهو بحدددكل الإسدددلاميةو مبتكدددرة  كدددلا تطبيمهدددا في البندددوك 

و لددر في  ثلاثددة مطالددب الإسددلاميةو ويدد  تعمددل علددى تفعيددل الدددور الإنسدداني اانحددود للبنددوك خددا و 
 :ه  

 .الإسلاميةممترح سنحا  أقساه للمروض اوسنة في البنوك : ااطلب الأولج 
 .الإسلاميةلإناار ااعسريلا في البنوك  ممترح سنحا  أقساه :ااطلب الثاني 
 .الإسلاميةممترح سنحا  صنادي  وقفية  في البنوك : ااطلب الثال  
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 :أهداف البحث 
 : هذا البحث يهدف إلى

 . لطمسها ةالمتتابععن مدى تأثر اللغة العربية الفصحى بالهجمات الكشف . 1
 .مفهوم ازدواجية اللغة وثنائية اللغةبيان . 2
 .موقف العلماء من الدعوة إلى العامية وهجر اللغة الفصحىتوضيح . 3
 
 
 

 

  :نتائج البحث 
 .كلمة اللغة عربية أصيلة، ذات جذور عربية، وتجري في اشتقاقها ودلالاتها على سنن الكلم العربيةتعد  

هي أداة تواصل وتعبير عما يتصوور  انسسوان ويشوعر بوه، وهوي وعواء للملموامل المنقولوة، سوواء أكوان مصودرها  :العربيةاللغة 
 .الوحي، أم الحس، أم العقل، وهي أداة لتمحيص المعرفة الصحيحة، وضبط قواسل التخاطب السليم

هي اللغة السامية الوحيدة التي قدر لها أن تحواف  علوى وجودهوا وأن تصوبح عالميوة، وموا كوان ليتحقو  لهوا ذلو   :العربيةاللغة 
لوولا سوو ول القووركن الكورإ  وواك إذ لا ككوون فهوم كتوواه اا تعووالى الفهوم الصووحيح والوودقي  وتوذوا إعجوواز  اللغوووي والبيووا  إلا 

ومون هنوا كوان تعلوم . كما أن التراث الغني من العلوم انسلامية وأمهات الكتب مكتوبة باللغة العربية. بقراءته باللغة العربية
 . العربية هدفا لكل المسلمل

وخمووس م ووة سوونة، بالشووكل ألووف يقوواره تعتووا اللغووة العربيووة واحوودة موون اللغووات العريقووة في العوواه اإن، يرجوو  تار هووا إلى مووا 
الذي سقلته إلينا المعاجم التي يرج  تاريخ تدوينها إلى نهايات القرن الثا  الهجوري وبودايات القورن الثالوج الهجوري، ولاسويما 

 .بعد ظهور صناعة الورا في البلدان العربية
تناول انسلام مفهوم اللغة من زاوية أخرى إضافة لما تحدث عنه علماء اللغة، فاللغة في انسلام ليست مجرد وسويلة تواصول 
وترابط إسسا  واجتماعي، إنما هي أكثر من ذل  فقد اعتات أيلما سعمة من سعم اا تعالى علينا، منحنا إياها لنتمكن من 

 .العيش وتلبية متطلبات الحياة والقدرة على التأقلم والتعايش في المجتم 
العوودة إلى كتوب موا قبول انسولام وفهوم  ونالمحودثتمل  اللغة العربية من المروسة ما لا تملكه لغة أخرى، بحيج يسوتطي  العوره 

 .سصوصها فهما جيدا، فالمروسة التي تنطوي عليها جاءت ستيجة لطبيعة اللغة العربية
 

 :مشكلة البحث 
مون وراء  سواعلتكمن مشكلة البحج في تعور  اللغوة العربيوة لهجموات متتابعوة ومننموة مون قبول دعواة العولموة، 

الودعوة اططويرة واسوسو   :منهواتل  الهجمات إلى طمس الهوية العربية وإضعافها، عواملل في عودة وواور، سوذكر 
وهوو مصوطلح جديود " بالعربي يوة"يسومى مااستشارا وهي استبدال العربية الفصحى بالعامية، بانضافة إلى استشار 

ساهم أيلما بإضعاف اللغة العربية لدى أهلها، واستشار اللغة اسجنبية والاهتمام  ا وتقديرها على حساه اللغة 
 . العربية، متسلحل وداعل من وراء ذل  بأن اللغة العربية لغة قدكة لا تصلح في هذا العصر

موون الواجوووب علينووا أن سقوووم بتصوووحيح المفوواهيم اطاط وووة لوودى دعوواة العولموووة بووأن اللغووة العربيوووة قووادرة علوووى فرأيووت 
لهووا بقوووة أكووا، واظهووار قوودرات اللغووة العربيووة بأنهووا قووادرة علووى  يوالتصوودمواجهووة العولمووة اللغويووة بكافووة أشووكالها، 

 كثووراءوانوأن لغتنووا العربيووة ترتقوي لمسووتوى هووذا التحوودي، وفيهوا موون القوووة  ،الموجوواتالوقووف والتصوودي لمثوول هوذ  
 .قد وفقت في تقدإ هذا البحج لمعالجة هذ  المشكلة أناا  سني أدعوإو . لتصلح في كل زمان ومكان

 
 

 :ملخص البحث 
هووي اللغووة الووتي قوودر لهووا بفلموول اا عوو  وجوول أن تسووتمر وتوودوم، ولا عجووب، فهووي لغووة القووركن الكوورإ،  :العربيووة

أن اللغووة العربيووة لغووة وموو   ".إسووا  وون س لنووا الووذكر وإسووا لووه لحووافنون: "حفنووت بحفنووه إلى يوووم الوودين، قووال تعووالى
العره قاطبة، إلا أنها لغة عالمية يتكلم  ا المسلمون في شتى بقاع العاه، فقد كاست اللغة العربية منوذ اسزل لغوة 
الفصوحاء والبلغواء واططبواء يتبواهون فيهوا في شوتى مناسوباتهم وخصوصوا عنود اعوتلاء المنوابر، حيوج تنهور القوودرة 
البلاغية والبياسية من خلال منابرهم، وم  سطوع فجر انسلام، والقلماء على الجهل والكفر والعصويان، اسوتمر 

بووول واسوووتطاعت أن تتبووووأ المن لوووة اسرفووو  واس وووى، حيوووج تمكنوووت مووون مواكبوووة كافوووة العصوووور والسوووبب  ،الازدهوووار
مروستها وسعتها وقدرتها على ملائمة العصر الذي تعيش فيه، فأخوذت بفلمول اا عو  وجول المكاسوة الواسوعة إلى 
أن وصلت لعصرسا الحالي، الذي اعتاته بعو  الجهوات عصور الجموود والركوود، حيوج أخوذت جهوات معينوة مون 
اسدبووواء والمثقفووول تنوووادي بع لهوووا والابتعووواد عنهوووا، ويرجووو  السوووبب بحسوووب رأيهوووم إلى أنهوووا غوووير قوووادرة علوووى مواكبوووة 

التأكيود علوى أةيوة اللغوة العربيوة، وأن اا تعوالى هيوأ هوو : فكل ما سنحاول قوله هنا . تطورات العصر المتسارعة
 .الكرإلها سبل البقاء والقوة، وكرمها بأنها لغة القركن 

 
  

 

 (ومكانتها في الإسلام، وأسباب بقائهانشأتها ) اللغة العربية: عنوان البحث 
كورتنور الله  . د.أ   

 أستاذ بقسم التفسير والحديث
 كلية الشريعة والدراسات الإسلامية 

 :والمصادر فهرس المراجع 
 .الكرإالقركن . 1
الوسووويط، اسوووتنبول، المكتبوووة المعجوووم  .ال يووواتالقوووادر، ومووود علوووي النجوووار، أ ووود حسووون عبووود  حامووودمصوووطفى، إبوووراهيم . 2

 .م1972انسلامية للطباعة والنشر، 
 .هو1414مننور، أبو الفلمل جمال الدين ومد بن مكرم، لسان العره، الطبعة الثالثة، دار صادر، بيروت، ابن . 3
أ ووود : الحسووول أ ووود، الصووواحل في فقوووه اللغوووة العربيوووة ومسوووائلها وسووونن العوووره في كلامهوووا، علووو  عليوووه وبوووأفوووار ، ابووون . 4

 .هو1418حسن، منشورات ومد علي بيلمون، الطبعة اسولى، دار الكتب العلمية، بيروت، 
 .م1965الطبعة الثالثة، مكتبة اسنجلو، القاهرة، .في اللهجات العربية، ، ابراهيمأسيس. 5
 .م1980 ،، شاهل ومد، علم اللغة العام، مكتبة وهبة، دار التلمامن للطباعة، القاهرةتوفي . 6
 .، أبو منصور عبد المل  بن ومد بن ا اعيل، فقه اللغة وسر العربية، مكتبة الحياة، بيروتالثعالل. 7
 .م1967 بيروت،، كمال، في فلسفة اللغة، دار النهار للنشر، الحاج. 8
ط، ، السوووويد، اللغووووة العربيوووووة مشووووكلاتها وسووووبل النهوووووو   ووووا، دار الوفوووواء للطباعوووووة والنشوووور والتوزيوووو ، المنصوووووورة، خلموووور. 9

 .هو1424
 .م1993كلية دار العلوم، : ، صلاح، فقه اللغة وخصائص اللغة وطرا نموها، الطبعة اسولى، القاهرةراوي. 10
 .1324، عبد الر ن بن أبي بكر جلال الدين، الم هر في علوم اللغة وأسواعها، مطبعة السعادة، مصر، السيوطي. 11
الجمووواهيري، سووودوة العربيوووة الاتصوووال ، أ ووود جمووول، ومووود، العربيوووة الفصوووحى بووول برسوووامل اللغوووة العربيوووة ووسوووائل عموووار. 12

 .الجماهيريالاتصال الفصحى ووسائل 
 
 
 

 : منهجية البحث
 ،ذلو منهجي في هذا البحج هو المنهل الاستقرائي أي الرجوع إلى المصادر والمراج  العلمية كلما تطلب اسمور 

وذلو  في دائورة  ،النقودبانضافة إلى أتم استعدادي في إبداء كرائي وتوجيه النقد إلى اإراء التي أرى أن من حقها 
 . اسده العلمي، والمنهل الاستدلالي

 
 
 

 :التوصيات البحث 
سشور مراكو  تعلوويم القوركن الكوورإ وحفنوه والتركيو  عليهووا مون قبوول متخصصول ومو هلل في هووذا المجوال، فأسووا  تقووإ لغتنووا •

 .بكتابه الحكيم، وحف  كياته، وتدبرها التفقهالعربية هو 
 .سشر مراك  تعلم وتعليم اللغة العربية والاشراف عليها من قبل معلمل م هلل قادرين على ذل •
 .التركي  على تعلم وتعليم العلوم الشرعية باللغة العربية•
 .التركي  على تعلم العلوم الطبيعية باللغة العربية قدر انمكان•
 .المباشر على المناهل التربوية والتعليمية بحيج ت رع وبة اللغة العربية في سفو  الناش ة شرافان•

بل كول موا علينوا أن  ،الحلمارةوهذ  التوصيات لا تعني باللمرورة الاسع ال عن التطورات المتسارعة، وعدم التخلف عن ركب 
 .سعنى أكثر باللغة العربية وأن سعطيها حقها ومكاستها

 

 

 : أهمية البحث
 :تكمن أهمية البحث في أنه

 ةالمتتابعالكشف عن تأثر اللغة العربية الفصحى بالهجمات 
 .يلقي اللموء على المشاكل التي واجهت اللغة العربية والجهود المبذولة للتصدي لها

 . التأكيد على عالمية اللغة العربية وقدرتها على مقاومة التغيير
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 :أهداف البحث 
وانطلاقاامما ااممافااه اا ناافا ااممابحثاا ااتوااافاذا،ااممااد مااااهامااخالاوبحضبحاا اا،ممقواافاااا ا االا ا ااض امااخااادمااام اادثاا ا

  : ومياالأم ااااوضئاساةاولهحث لنقممطج اامماأربها
 . محممووةاتظثممرااوصمرةاالحقاقةاول،ظممماالإداريافياالإفلام. 1
 .او عضاا لىاأم ااهممدئاالإدارةاالإفلاااة. 2
 .باممناأهماةاأ لاقاةااو قمىافياالإدارةاالإفلاااةاا ا لا ااوقضآنااوكضيماواوس،ةااو،همبحة. 3
اااا ااوقااضآنااوكاااضيماواوساا،ةااو،همبحاااةلا ةادساا ،هطمحممووااةاحااضواادماااام اوللالاافاللاااالاا للىاااممااسااا ، اات االأدوااةا. 4

 .وفيرةااوسلفااوصمملح
 
 

 

توااافاحااالحوناالحكمااااةاالإداربحاااةاواوق اااممئاةا ادمحاااممةرفااام االا ااالىاالا لاااافاوفااال افياااامااماااخ ااوعقلااااةااو ضبحااا ةاأفاا ا. 5
 . واو ، اخبحةاا ااسج  ااوخيااتخخ ااقضااول ووةاالإفلاااةااوموا ةافيااد بح،ةااد،مرةا لىافممك،ثمماأا لااوصلاةاوأتمااو سلا 

حث ااو،ظممماالإدارياالإفلاايافيا صضاالخل مماااوضاح بح ا مم ةافيا ث اأايراادلحا،ينا لىضااو ممروقاراياالا ،فاوق ا. 6
ت اأناماااخاااو طااامرارابحسااا لىضابمموواااكلاادطلاااممافيا ثااا اأاااايراادااالحا،ينا. تطااامرايجاتيممبااااةاكهااايرةاو ظالىاااةافياحااا اا ااامم يج

 . الىممناب ا  ممنلاو لياب اأبياطمموباراياالا ،ثلىممابسهباا   لاامميجااوتياح ثتابيناادسللىيناآنخاك
ت احقاقةابمموغةاالأهماةاأ اومياأنام،ممكااهممدئاولإدارةاالإفلاااةلاو ،مم ضابح جلىاااثممااعنىاالإدارةاوأدواتهمماتم لتا. 7

اااااالااو  طاااااياواو ،ظااااا اواو مجااااافاواوضقممبااااةلاوأناالإدارةاالإفاااالاااةااد،واااامدةا ااكاااا القاقثااااممافيادناااااممااو،اااامم ات ابااااممو قمىا
 .و لاوااوقلب

 

 : منهجية البحث
 لذوا ا،ثجيافيامخاااوهحثاممااد،ثجاا ف قضائياأيااوضجم ات اادصممدراوادضاجهااوعللىاةاكللىمماتطلباالأااضا

وذوا افيادائاضةا لاو،قا بمملإامماةات اأتمااف ع اديافياتب اااآرائياوتمجافااو،ق ات االآرااااوتياأرىاأناا احقثمما
 . الأدمااوعللىيلاواد،ثجاا ف   لي

 

 :ملخص البحث 
حقاقااةا" الإدارةاوأ لاقاااةااو قاامىافيااااماااوقااضآناواوساا،ةااو،همبحااة"مااخاااوهحااثامحممووااةاولكواافا اا اأناا ثاامما

تممريخاااةا اتقهاالااوواا لا ممحااثمماادسااللىمناااااةاطمبحلااةاااا ااواااا لاوأنااوعلىاالاالإداريافيااو،ظااممماالإفاالاايابكاالا
أنما فاوأحكمموفااسلحوواةا ظالىةابح طلباجث ااوا لا مماكهيربح ااا اادكلافابافلاواحسممفاممادائلىامماباممو قمىاحا ا

ب،ظضتاافااوواالىمواةاقاا ماا ثماااممافاالاماالإتنا. بحك ااباواافااو،جااممواومااماحااضبحفا ابحااالاصاايرامح اامم او انصاامممااثااين
ولإدارةابحس م باكمماةاحلحوناالحاممةااوهوضبحةلاوق مانظمماممااضبح اافيات بيراالافاهحممنفاوتعامم اوا ر اواوسالىمموايجا

وأف ارفم االا لىاالا لافاوفل افيااماامخاااو،ظممماالإفلاايااو ضبح احلحوناحكما فاالإداربحةا. وامماااثلىمم
ثماتطامرااو،ظاممماالإداريافيا صاضا. واوق ممئاةاواو ، اخبحةاا ااساج  ااواخيااتخاخ ااقاضااول وواةاالإفالاااةااومواا ة
مااخاااا انممحااةاواا انممحااةاأ ااضىا. الخل امماااوضاحا بح ا مم اةافيا ثا اأاايرااداالحا،ينا لىاضااو اممروقارااياالا ،اف

ت،ممو ااوهحثابويااا ااووضوااد،ممفبااهممدئاالإدارةافياالإفلاملاوأم ااوع،مم ضااوتيابح جلىاااثممااعنىاالإدارةا
او  طاااياواو ،ظااا اواو مجااافاواوضقممبااةلاكلىااممات،ااممو اام لىاامممااوقااضآنااوكااضيماواوساا،ةااو،همبحااةابااممو قمىلا :اااال لوأدواتهاامم

 .وا ىاأهما فافيااوعلىلاالإدارياالإفلاايلاواوعماالااوتيابحكمنابهممالقا ااو قمىاو لاوااوقلب
 
  

 

الإدارة العامة وأخلاقية التقوى في ضوء القرآن الكريم والسنة النبوية:عنوان البحث   
نور الله كورت. د.أ  

 أستاذ بقسم التفسير والحديث
 كلية الشريعة والدراسات الإسلامية 

 :والمصادر فهرس المراجع 
 .اوقضآنااوكضيم.1
 .اوقمممضةحضكةااك هةاواطهعةااصط ىااوهممبياالحلبياوأو د لا: أحم ااصط ىاادضاصيلات سيراادضاصيلادارااو،وض.2
أبماتما ابحممفضاب ا: أبماالحس ا لياب ا لفاب ا ه اادل ااوهكضيااوقضطبيلاحضوا حاحااوه ممريلالقا  لاب ابطمم . 3

 . م2003اك هةااوضح لااوسعمدبحةلااوطهعةااواممناةلااوضبحمم لا: تبضاما لادارااو،وض
داراالأااممقاالج بحا ةلا لبايرويجالحسينااسل اب االحجممجاب ااسل ااوقويريااو،اسممبمريلا حاحااسل لاداراالجاالاأبما. 4

 .  بيرويج
 . محلى امحايااو بح ا ه االحلىا لادارااو كضلابيرويج: فلالىممناب ااووعثلاف، اأبياداودلالقا  لأبماداود. 5
أحم امحلى احممكضاوآ ضونلادارا: محلى اب ا اسىاأبما اسىااوسللىيلاالجمماهااوصحاحاف، ااوااخيلالقا  لاوااخي. 6

 .بيرويجتحامماااوااثااوعضبيلا
 .ما1427أبيا ه االلاادس  ركا لىااوصحاحينلادارااوك بااوعللىاةلابيرويجلااوطهعةاالأو لا لالحممك . 7
 . قطباتبضاما لافياظلا ااوقضآنلادارااووضوقلااوقمممضةفا ا. 8
 .أحم اب اح،هلاأبما ه االلااس، اأحم اب اح،هللاالحفسةاقضطهةلااوقمممضة لاوواهممني. 9

فلساالةاا رفااةااواا  ممةااصاام امممداااةافيااقاافااواا  مةاواو ا اااةلادارااوساالاملااوطهعااةاالأو لالاحنمم ااالا هاا ا لاامانلا. 10
 .م2001اوقمممضةلا

الإدارةاالإفاالاااةادرافااةااقممرنااةابااينااواا،ظ االإفاالاااةاواوماااعاةاالح بحاااةلادارااو، ااممئ لااوقاامممضةلا لااام ياكلىاامم اأدماا . 11
 .م2001اوطهعةاالأو لا

: قطااابا هااا االحلىاااا اقطااابلااضاجعاااة : ااا ادت طااابااوواااااامحلىااا ااوغاااااليافياحااالحونااوااا بح اوالحااااممةلامحلىااا لااوغاااااليلا. 12
 .م1988او ك مرامحلى ا همم لاداراا   صممملااوقمممضةلا

لاداراالهائااااةاادصااااضبحةااوعمماااااةاولك ااااممملااوقاااامممضةلا(ت ساااايرااد،ااااممر)رحااااا اباااا ا لاااايارااااامملات ساااايرااوقااااضآناالحكااااا امحلىاااا ا. 13
 .م1990

فياأحممدبحثامخ اممرةااا ا احاحاا اامممااسال لااك هاةاومهاةلااوطهعاةاالأو لانممرةااوسا لاالإمحلى ااصط ىاأبما لىممرةلا. 14
 . م1990اوقمممضةلا

 هاااا ااو  ااااممواأباااماصاااا ةلااك ااااباادطهم اااامميجا: أحماااا اباااا احااااعاباأباااما هاااا ااوااااضحم لافاااا، ااو،ساااممئيلالقااااا  لاو،ساااممئي. 15
 . م1986الإفلاااةلاحلبلااوطهعةااواممناةلا

أبااما كضبحااممانااراباا احااضااباا ااااضيلاحااضوااو،اامويا لااىا ااحاحااساال لاداراتحااامماااوااااثااوعااضبيلاباايرويجلا لاو،ااموي. 16
 .ما1392اوطهعةااواممناةلا

او  ساايرااد،ااايرافيااوعقااا ةاواوواااضبحعةاواداا،ثجلادارااو كاااضاادعمم ااضلاداوااا لااوطهعااةااواممنااااةلاومهااةااصاااط ىلالااواحالااي. 17
 . ما1418

  
 
 

 : أهم النتائج
أناالإدارةاوأ لاقاااةااو قااامىاحقاقااةاتممريخااااةا ،اا اادساااللىينلاوأنااوقاااضآنااوكااضيماواوسااا،ةااو،همبحااةاام لىاااممابهااامماأيا. 1

 . ممابح  ا لىاأنا اكضااةاو احاممةاحضبح ةاو اةاالإفلاااةابغيراالإدارةاالإفلاااةااد،هاقةاا ااو قمى ؛ام لىممم
ا ج لىمم اااةاواوساممفاااةاوا ق صااممدبحةاوالأ لاقاااةات احاا ا ممحاممتهااالأاااةاالإفاالاااةاتمااضااضحلااةااو  لاافافياأنا. 2

بعا لاوبممو ممليابحكمناولإدارةاالإفلاااةااو ورااوضائ افيال بح االه ااا فاااتاجياوكا ااةاا فا  ممدةااا اطممقامميجا
 .الإفلاااةلاح ات لىك اا ااو غلبا لىااو  لفاادمجمدالأاةا

ا فلاماب،ظضتفااووالىمواةاقا ماا ثماامماوالإدارةابحسا م باكممااةاحالحوناالحااممةااوهواضبحةلاوبايناأنالافاهحممنفاأنا. 3
واَم  كَااممنَ اِاثِلَىاامم آلِهاَة  تِ ه اولهاافد وََ سَاَ تمم اَسدااه حَممنَ اولهاافِ . "وتعامم انظمماااممااضبحا اافياتاا بيراالأر اواوساالىمموايجاواامماااثلىاامم

مم بَحصِ دمنَ   ".رَمِّ او عَض شِ َ لىه
ااا   راَ   . اوعلىاالاالإداريافيااو،ظاااممماالإفاالاايابكااالاأنما اافاوأحاااكمموفااساالحوواةا ظالىاااةاااا اصااايراحاا أنا. 4 كدلُّكد

اائدم   َ ا    اائدم   َ ا    :رَِ اه اِافِ وكَدلُّكدا   اَس  اَامممد راَ   وَاَس  اائدم   َ ا    لرَِ اه اِافِ الإ ِ لاِافِ وَمدامَ اَس  وَاو لَىااض أةَد  لرَِ اه اِافِ وَاوضهجدالد راَ   في أمَ 
ئدموَة  َ     ئدم   َ     لرَِ اهِ ثَممراَِ اَة  في باَا تِ َ و جِثَمم وَاَس  ممدِمد راَ   في اَممِ  فَاِِّ ِ  وَاَس  وَحَسِاه تد : اواضاويقاَممَ   لرَِ اهِ فِ وَالخ 

ئدم   َ     :قمم َ أنَ  قَ    ئدم   َ    رَِ اهِ فِ  لرَِ اهِ فِ وَاوضهجدلد راَ   في اَممِ  أبَاِفِ وَاَس   .وكَدلُّكد   راَ   وَاَس 
 
 

 :التوصيات البحث 
ا اقهلاالأاضادا" الإدارةااوعمماةاوأهماةاأ لاقاةااو قمىاااثممافيااد،ثجاالإفلااي" ا م لىممماالجممداب رافةاامام اوجمما. 1

 .والجلىمم مميجاوادلحفسمميجاالحكمااةاوصيراالحكمااة
مااخااادمااام اااالى ااد ااضدايجاادقااضرةافيااوكلااامميجاادع،اااةاحاا اتاا لىك ااوكلاااةاااا اتخااضجاجااالاااامممضاووا اد ثاامماجعاالا. 2

 .الإدارةاا ااد،ظمراالإفلااي
 .وأهماةاأ لاقاةااو قمىاااثممافيااد،ثجاالإفلااياا اجممنباآ ض لجممنبثقمماةاأهماةاالإدارةاا انوضا. 3
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 :أهداف البحث 
بيان محاسن الأخلاق الوظيفيَّة؛ وتقرير أشراف السَّجايا المهنيَّة؛ والتَّعريف بصالح الشِّيم العمليَّةة؛ والتَّنوية  

الحفظ؛ والعلم؛ والقُوَّة؛ والأمانةة  فهة أ أربعةة : بمعالي الطِّباع الحرفيَّة؛ والتي لا يتُصوَّر قيام ساقها إلا على
ةةعا مُوظَّةةف  بمعةةالي الأخةةلاق   مسةة ت : أوصةةافت تةةعلى علةةى يانةةة؛ ورصةةا الصِّةةيانة  فمةةا ظفُِّ إلا : متةةا العِّ

لأنَّ  منعوت  بالحفظ والعلم   سةريرت ؛ وموصةوف  فة لا بةالقُوَّة والأمانةة   سة ت   و ةعى مةا تقةعَّم  نفةا  
مةةةا اسةةةتُهجن مةةةن سفسةةةاف الأخةةةلاق الأربعةةةة ال َّميمةةةة : مةةةن معةةةالي الأخةةةلاق الأربعةةةة القو ةةةة النَّفيسةةةة

وظَّف بحفظ العمة 
ُ
: يقُابلة  وصةف  بالتَّيةييا واللَّلة   ووصةف العامة  بةالعلم الرَّفيةا: الخسيسة  فوصف الم

يقابلة  وصةف  بةالعجل وخاةوار الةنَّف   : يقابل  وصف  بالجهة  الو ةيا  ووصةف القةاام بةالقُوَّة وشةعَّة البة  
كلَّةف صصةلة الأمانةة

ُ
اعتةعال : يقابلة  وصةف  بيةعِّوا ووةع الخيانةة  ومةلاك للةا فُلِّة  أصةلان: ووصف الم

الة   وُةو ةةرة  مةن ةةار قةُةوَّة -النَّف  بالقُوَّة  أو اختلال النَّف  بالعجل  فيتولَّع من اعتعال النَّف  بالقُوَّة 
معالي الأمُور ومحاسن الأخلاق؛ من الحفظ والعلم والأمانة  ويتولَّع من اخةتلال الةنَّف  بةالعجل : -إ انها

سفسةةاف الأمُةةور ومسةةاوق الأخةةلاق؛ مةةن التَّيةةييا والجهةة  : -الةة   وُةةو أمةةر  مةةن  مةةار  ةةعف إ انهةةا-
 .والخيانة

 
 
 
 
 

 

ص  :البحث  مُلخَّ
نيةبطة الةتي لا تةلول إنَّ 

ُ
طَّةربة الم

ُ
من نوامي  السىةلوك وقوانينة  الةتي لا تت ة َّ ولا تتبةعَّل؛ وقواعةعأ الكُليَّةة الم

سةةتقيمة: ولا تتحةوَّل
ُ
ةةقيمة: أنَّ الأخةلاق الحميةعة الم : يوُلِّةع بعيُةها بعيةا   فمةةا أنَّ الأخةلاق ال َّميمةة السَّ

وظَّةةف استشةةعارأ بالمسةةووليَّة وأنَّةة  مُةةو ن  ومُحاسةةع  
ُ
يوُلِّةةع بعيُةةها بعيةةا   فمعةةالي الأخةةلاق تولِّةةع   قلةةع الم

ةةةع إليةةة  مةةةن وظيفةةةة  وسفسةةةاف الأخةةةلاق قُةةةوِّن   صةةةعرأ  ةةة  أمانةةةةت مقيلةةةةت  بحملهةةةا  تنةةةو علةةةى مةةةا وُسِّ
وظَّفا الظىلةمُ والجهة ُ 

ُ
ا خفيفة  فمتى ما افتنف الم فةان موصةوفا    : السَّماوات والأرض والجبال وترُي  أنهَّ

  أبا  عملة   مُتحلِّيا  فان : وظيفت  بسفساف الأخلاق ال َّميةمة  ومتى ما تعمَّر بربا  الععل وإظار العلم
وظَّفون الأقويا  الأمُنةا   ويةُأَّأ مةن الجهة : بمعالي الأخلاق القويةمة  فينُلَّأ عن الظىلم

ُ
العةاملون الحفَُّةا  : الم

رشةع لتعلةيم الأمانةة
ُ
سةتقيمة؛ ووعايةة أصةحاا : العُلما   وإنَّ من أمانةة التَّعلةيم؛ الم

ُ
بلالةة أربةاا الفطةر الم

ستقيةةةم  ومعرفةةة أمةةر سفسةةاف 
ُ
ةةليمة؛ لمعرفةةة أمةةر معةةالي الأخةةلاق الرَّفيعةةة   الأبا  الةةوظيفعِّ الم العُقةةول السَّ

 .الأخلاق الو يعة   الأبا  الوظيفعِّ السَّقيةم
 
 
 
 
  

 

 مَعَالِيَ الَأخْلاقِ وَسَفْسَافُ هَا وَأَثَ رُها فِي الَأدَاءِ الوَظِيفِي  :  عُنوان البحث
د بن . د.أ  عبدالله العلي  وليد بن مُحمَّ

 العميد المُساعد لشُؤون الأبحاث والاستشارات والتَّدريب
 والأستاذ بقسم العقيدة والدعوة

 جامعة الكويت  -بكلية الشريعة والدراسات الإسلامية 
 

 :بعض مراجع ومصادر البحث 
ةةع بةةن خلةةف بةةن  يَّةةان : أخبةةار القُيةةاة -1 ِّّ مُحمَّ المملكةةة العربيَّةةة / الرِّيةةاض)مكتبةةة المةةعاان  -المعةةروف بوفيةةات  اليَّةة

 (.السىعوبيَّة
المملكةةة العربيَّةةة / جةةعَّة)مكتبةةة الخةةعمات الحعي ةةة  – مبجةةرمهةةع  بةةن إبةةراويم : الأمانةةة   الأبا  اابار ِّ  -2

 (.م1994-وة1415)الطَّبعة الُأولى  –( السىعوبيَّة
علةع : تاريخ معينة بمشقت ولفر فيلها وتسمية مانْ  لَّهةا مةن الأمامة  أو اجتةاظ بنوا يهةا مةن واربيهةا وأولهةا -3
ةافععى المعةروف بةابن عسةافرت بن ا بار الفكةر  – العمةرو عُمةر بةن ارامةة : براسةة وققيةق –الحسةن بةن وبةة ال الشَّ
 (.م1997-وة1417)الطَّبعة الُأولى  –( لبنان/ ب وت)
ةري ى  عبةعالأِّ يوُسةف بةن عبةعال بةن : جةاما بيةان العلةم وفيةل  ومةا ينب ةع   روايتة  و لة  -4  قَّقة  وخةرَّ   –النَّما

الطَّبعةةة الُأولى  -( لبنةةان/ بةة وت)مُوسَّسةةة الرَّيَّةةان؛ بار ابةةن  ةةلمت  –فةةوَّاظ أ ةةع ظمةةرلي : أ ابي ةة  و مةةارأ وعلَّةةق عليةة 
 (.م2003-وة1424)
ةةع بةةن  بَّةان البُسةةتيى : رو ةة العُقةةلا  ونلُوةةة الفُيةلا  -5 مُحمَّةع مُحيةةع الةةعِّين عبعالحميةةع؛ : ققيةةق وتصةةحي  –مُحمَّ

 .بار الكُتع العلميَّة –مُحمَّع عبعالرَّظَّاق  لة؛ مُحمَّع  امع الفقع 
وظَّف الأمانة  -6

ُ
حسن بن  ع العباب البعر]فيف يوُبِّ  الم

ُ
/ الرِّيةاض)بار التَّو يع للنَّشر [: فُتع ورساا  عبعالم

 (.وة1428)الطَّبعة الُأولى  –( المملكة العربيَّة السىعوبيَّة
 –عبعالرَّ ن بن مُحمَّع بن قاسم وساععأ ابن  مُحمَّع: جما وترتيع: مجموع فتاوى شيخ ااسلام أ ع بن تيميَّة -7

صحف الشَّريف 
ُ
ُنوَّرة)مُجمَّا الملا فهع لطباعة الم

 (.م1995 -وة1416) –(المملكة العربيَّة السىعوبيَّة/ المعينة الم
 -مُحمَّع بن أبي بكرت العِّمشقعى المعروف بابن قيِّم الجوظيَّة: معار  السَّالكا با مناظل إيَّاك نعبع وإيَّاك نستعا -8

 (.ه1423)الطَّبعة الُأولى  –(المملكة العربيَّة السىعوبيَّة/ الرِّياض)بار طيبة  –عبعالعليل بن ناصر الجلُِّي : ققيق
لجنةةةة  –سةةعع الةةعِّين مسةةعع وةةةلالي / الةةعىفتور: -براسةةة  فقهيَّةةة  مُقارنةةة  بةةةالقوانا الكُويتيَّةةة–المهنةةة وأخلاقهةةا  -9

 (.م2006)الطَّبعة الُأولى  –التَّ ليف والتَّعريع والنَّشر بجامعة الكُويت 
 
 
 
 
 
 
 

 : منهجية البحث
ُطهَّريْن  ومن ثَاَّ قليلها وتنليلها   مواطنها من البحث  مةا العنايةة بتوميقهةا 

تتبىا النىصُوص الشَّرعيَّة من الو ياْ الم
مةةن جهةةة العةةلو والتَّمةةريخ  مةةا تةةوخِّع الأمانةةة العلميَّةةة   فُةة ِّ مةةا يُيةةمَّن أو يقُتةةب  مةةن ا مةةار والأقةةوال والأشةةعار  

 .والتَّنوي  بكُ ِّ ما  َّت الاستفابة من    فهر  المراجا والمصابر العلميَّة
 
 
 
 
 

 :توصيات البحث 
متلكةات  و فةظ الأ ةان   -1

ُ
ترايع الموظَّف بحفظ ما أُسنع إلي  من المسووليَّة  وللا بحفظ الأوقات  و فظ الم

و فةةظ الجةةوارح  و فةةظ العُهُةةوب  و فةةظ الأمةةوال  وبيةةان أنَّ وةة ا الحفةةظ مةةن الأعمةةال الصَّةةالحة  وأنَّةة  سةةبع  لأفةةة 
سةتهجنة  ووُةو يةعلى علةى

ُ
ستحسةنة  فة نَّ التَّيةييا مةن الخةلال الم

ُ
نقُصةان : الكسع  وفما أنَّ الحفظ من الخصةال الم

يانة؛ وووان الصِّيانة  .العِّ
وظَّف على تعلىم فُ ِّ ما من شة ن  الارتقةا   -2

ُ
  ومُتابعتة  جميةا مةا يسةتجعى ويُسةتحعش مةن شُةوون بصةنعت  ثى الم

عملةة   والحةةرص علةةى تعلىةةم تفاصةةي  أمُةةور المهنةةة والمعرفةةة بةةعقااق شُةةوون الوظيفةةة  والحةة ر مةةن الجهةة  الةة    مةة  
 .صا ب  على و ا الشَّع    ا  مو ع 

وظَّف إلى التَّحلِّع بالقوَّة التي لا تُُرج  إلى  عِّ فون    وظيفت  ومةا رفقتة  شةعيعا  عتي ةا  بحيةث يُسةمِّر  -3
ُ
بعوة الم

فىا عن أن يكون عاجلا  عن أبا  أعمال    قةُوَّت  لنفا ا خرين  وقمل  قةُوَّت  على فظم ال يظ والعفو عن النَّا   والتََّّ
 .وسبي  للا أن يعرف الحعَّ با توفى  القو ِّ وتواف  العاجل

وظَّف علةى لةُلُوم الأمانةة   عملة   بة ن يكُةون أمينةا    فُة ِّ أمةرت مةن أمُةورأ  وأن لا ُ فةظ علية  تقصة    -4
ُ
 ضى الم

ولا ينُتقص صيانة  ويتجلَّى للا ب نَّ يوُبِّ  عمل  ب خلاصت وصعقت مُستشةعرا  أمانةة مةا أُسةنع إلية   ومةتى ف يلُتفةت 
قصِّر الجاو  من أشراط 

ُ
 .السَّاعةإلى  فظ وعلم العام  فه ا من اا اعة  لأنَّ إسناب الأمر إلى الم

 

 

 :نتائج البحث 
ستحسةنة   يةث  -1

ُ
إنَّ ال جما معالي الأخلاق   الُأسوة الحسنة؛ وأوبع أشةراف الأمُةور   القُةعوة الم

 .بمحاسن شماال  ووُعاأ التَّ سعأمنى على نبيِّ  صلَّى ال علي  وسلَّم وظفَّاأ  ثََُّ أرشع أمَُّت  إلى 
ةةا قابلةةة  لللِّيةةابة ف تقةةع أربا ةةا إلى محاسةةن الأمُةةور  -2 ةةجايا يةةعلى علةةى أنهَّ إنَّ تتمةةيم الأخةةلاق وقسةةا السَّ

ةةا مُعرَّ ةةة  للنىقصةةان فيشةةقى أصةةحا ا بمسةةاوق  ةةيم ومُعالجةةة الطِّبةةاع يرُشةةع إلى أنهَّ وأشةةرافها  ومُلا ظةةة الشِّ
 .السىلوك وسفسافها

إنَّ أشةةةراف الأخةةةلاق ومعةةةالي الأمُةةةور    جتهةةةا وُ سةةةنها لوات أفنةةةانت  لكنَّهةةةا قةةةع تتبةةةعَّل أو تت ةةة َّ  -3
بحسةع مةةا يقُابلهةا مةةن إنسةانت أو ظمةةانت أو مكةانت  فمةةا مةن خُلةُةقت مةن الأخةةلاق إلا لة  مقةةام  معلةوم   ووةةو 

 .الفُهُومالمقام ال   تستلطف  النىفو  وتُعرف  
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 :أهداف البحث 
ااام  نيااا د   ااا   اااي    ااا      ااامع  -1 ااايقِّ ب،َّوااامعد  ،ٌ علااادد   بم   ٌ اااَّفق  بع  ان بيااامع  ااااث الااايف  انَّ 

ٌٌيل 
،
 .  حسمع الم

ٌ ايقِّ ب،َّوامعد  اام  د  -2 اام  نيا د   ا  تٌايفد ب اا مُمه نمن اام  ،ليا  بااند يم  ام     ٌ ايقِّ  بم  تاَّفاق ان
 .       ِّ الإ مع انظ موَّ  انبمطن  ن قِبَ  بربمُم

ااِّد ناا    اا  الإ اامع -3 اام ب،َّواامعد ن ا،ٌٌاايل   ح،يم  اايقِّ هااام بم   ٌ اام تب ااا بٌاامحبمم : غااَّم  وماان  بع  ان نإم 
نقن ب     رجمت انيلفن  وي  رجِّ الإحسمع

،
ؤ ن الم

،
 .الم
اااايقِّ  نملإ اااامع  -4  ٌ ااااؤ ن واااان  ااااَّ، ان

،
انٌ أهيااااي   اااا  بع  الإ اااامع واااان قااااَّفن انا وعااااِّ   بع   فاااام ،   اااامع الم

ُ،اايم الإ امع  هاام بع   اابِّد  ان  ،ُ  الإحسمع قَّفامع   الإنوم   انالوم  ضي اع لا يجٌاامع  يع  الإنوام  
ُ،ايم انك،وَّ  انو،سن   اناٌيمع  .ضي ه  ون انب،خ   انَُّّحُّ ُابِّد  ن 

ٌٌاايل  هرااا،د   ب مراداام  ح،يميمماام   لاة ماام     مداام  نااا،  نااام  -5
،
اايقِّ   اا    اامع الم  ٌ بع  بااَّاوا ان

 . لا ين   با،َّ ، الإ مع  ،ٌنثلدد : ب،ثبٌ  الخاف ِّ ن ا،ٌٌيل 
 
 
 
 

 

اايقِّ بكٌاامع ا  تااامى -4  ٌ كاا   : بع  اقااناع ان ٌٌاايل  ا ٌراا  ب ااَّ ا  تااامى   ااا   اام جاام     ،
،
ن ٌ ابياا    اا  بع  الم

با   ن ٌ انف      بع  هٌمع ا  تامى ف،َّغليم ب، لي انوض   انس اِّ بمنٌ ٌيُّ      المسمها
،
 .هٌمب  الم

باااا -5
،
َّ ااا اه اناااافن  ر  اهااااَّو    انكٌااامع الم

،
ٌٌااايل  بمينبيااام   الم

،
فينُّااا    ااا  الاقٌااايا  بساااااد  : بع    ااامع الم

سٌ ساااِّ   
،
اايفي،  نماا  اي، اان، الساااِّ   دااموَّ  اااد ه  انع،ااي ، الم اايه  ى الاوٌاايا   ساااد  انس  الايااي،   ف،َُّ

نوسامهً  بطيابم  نوعاِّه  بهاَّ م  ضايومهً  ب نامو     ب اخمو بمطن  َّفَّد   نم  ببسط انا مم فياهً  بجن و   ملًاه 
ٌٌيل  ه،  ام همع بهرَّ   منمً  تٌيفعمً 

،
 .ب ط   طم   ن لا يخَّ  انوعَّ  ا منمً ن ا،نانعِّ  تحعيعمً : هيً   نملم

ٌٌاايل  بأن اا   -6
،
ااَّ  ااي،اب ؤبع    اامع الم ااَّه بااأع   مناا   اام قااي     اام  :   انياان  ار ااَّ  اام قااي    ب   لٌ اايقِّ  ف،ب  ٌ ف،َّغلباا  بمن

 .الإ مع  ،عيل مت    َّ مت   حسمبمت :  ارث   م ب  َّ  نيَّا  الإ مع بمنين  ار َّ  بونان    عبمت 
ٌٌاايل   اام قضاامه ا  تااامى  قااي ره   ياا   ،اااا  نيتاا  ب، ُّاا   ى بع فب ااا ايجاا  -7

،
جا اا  ف،اوااد  اان َ اااٌ  : بع    اامع الم

ااايقِّ تاااأثااً  يميبااامً   المعضااايل   ٌ اااام ،  لا  كااا    ااا  هٌمبااا   فااايَّ انااااا    ،نقاااامً بع  ن  نيٌاااا  ى  اااا  بوااا  انس 
ٌٌيل   ن بنناَّ اناب    انسُّان   انَُّّاَّ ر  ناام فكام  فٌسا  ط   يا  ُاي د  ان 

،
انايُّونر    انار المعي ر  نمي تعي الم

 .  ع تس  ط   ي  همع  ،ام  ً ني  بأنطق  بفسَّ اي، نر
  

 

ص  :البحث  مُلخَّ
َّ ااا ا

،
:  ع   اان جنا ااك انكَ اِا  اناااب ن،ضلااا  باا  ر اان  ا   اا    ا    ياا    ااا      اا   يااك اينبياام   الم

ااااؤ ااه   حساااامع 
،
ساااا ااه    اااامع الم

،
اااام  اااان ب ااااي  انواواااااه   اااا    اااا   الم اااايقِّ بم   ٌ   باااامره  اااان ان

 ساا   اند   قنن 
،
ٌ يقِّ ب،َّومعد : )الم  (. ان

ٌ ايقِّ ب،َّواامعد   ا  الإ اامع بام  تااامى   مناامً بَّ،ب،نبي ٌا ه    مناامً بأ،ننوي ٌا ه    مناامً بأ مةا  ال،سااث   ااومت  : نمن
ٌ ايقِّ ب،َّوامعد   ا  الإ امع بملم ةكاِّه  الإ امع بمنك،ٌ،ايمه  الإ امع : انا،   اتي ِّ  امام  انوا ي اِّ  هاام بع  ان انا 

 .بمنَُّّ  ه  الإ مع بمنين  ار َّه  الإ مع بمنعضم   انعير
 
 
  

 

 بُ رْهَانُ الصَّدَقَةِ عَلَى الِإيمَانِ :  عُنوان البحث
د بن عبدالله العلي  . د.أ  وليد بن مُحمَّ

 العميد المُساعد لشُؤون الأبحاث والاستشارات والتَّدريب
 والأستاذ بقسم العقيدة والدعوة

 جامعة الكويت  -بكلية الشريعة والدراسات الإسلامية 
 

 :بعض مراجع ومصادر البحث 
نيم  انااااايلفن -1 اااااي  المااااام ر بُّ : ب ع اناااايُّ ا  اي، ى انط بااااااِّ  -(نباااااامع/ باااااا ت)انك،ٌااااايم انا اي اااااِّ  ار  -   ااااايُّ بااااان  ،
 (. 1987-وا1407)
اام   اام  / اناايُّهٌنر: تحعيااد -بحمااي باان  باايال ي  باان تياي ااِّ الااَّ ا ُّ : الا ااٌعم ِّ -2 ااي رُ ا   كٌبااِّ اباان تياي ااِّ  - ،
منرف ِّ  ٌَّ اناَّبي ِّ/ انعموَّ،) ، .) 
ا ي بن ببي بكَّ  انيل َّعيُّ الماَّ   بمبن قيل  الجن ف ِّ : بياةك انوناةي -3 ا ي  اناااَّاع : تحعيد – ،  ار  -  يُّ بن  ،

،كَّ  ِّ) م  انوناةي 
 (.وا1425)انط باِّ اي، ى  -( الما كِّ اناَّبي ِّ انسُّان ف ِّ/  ك ِّ الم

وييم -4 غييم  انن  اااربُّ   بايانعنبل  بياناظي  بن : انن 
،
ا اي  اامر، : ضابط بحم فرا  -الم  ار  حيام   - ٌاطو   ،

اث اناَّبيل   (. 1968-وا1388)انط باِّ انر منرِّ  –اننُّ
ن     َّ ج بحم فر  -بحمي بن ال،سا انبيمعيُّ : الجم ك نَّ،ايم الإ مع -5   بايانا يل / انيُّهٌنر: حع ع   راجك نٌ،

 (. 1988-وا1409)انط باِّ اي، ى  –( الهاي/ ب،ن بمب)اني ار انس  وي ِّ  – بيالايي حم ي 
 (.نبامع/ با ت) ار انك،ٌيم انا اي ِّ  –السن بن  بيا  اناسكَّبُّ : انو،َّ   ان ُّغنف ِّ -6
خٌ ٌااا :  ن اان ِّ نضااَّ، انا اااي     كاامر  ب اا   انَّ  اان  انكااَّ   اا    ا    ياا    اا    -7

،
  اايا  وان ااِّ  اان الم

ا اي بان  بايانَّ حمن بان   ُّان  : بإَُّا   ار انن اي ِّ ن ا َّاَّ  انٌ ن فاك  – ملح بن  بيا  بان حميايه  بايانَّ حمن بان  ،
 (. 1998 -وا1418)انط باِّ اي، ى  –( الما كِّ اناَّبي ِّ انسُّان ف ِّ/ جي ،)
اانر -8  ار انكٌاامع  – بااَّاوي  باان  ،اااَّ انبعاام يُّ  ببنالساانب،َّواامع اناايلفن : نظاا  اناايُّرر   تام اايم ارفاامت  انسُّ

منرف ِّ  ٌَّ اناَّبي ِّ/ انعموَّ،)الإ   يل   (. 1992-وا1413)انط باِّ انر منيِّ  –(  ،
ا ي الجزربُّ المااَّ   بامبن ايثاا : انالممفِّ   غَّفيم اليف   ايثَّ -9 بمرك بن  ،

،
طاموَّ بحماي اناز ا به : تحعياد –الم

ا ي   . ار انبم  – انط امحيُّ  ان   ،
 
 
 
 
 
 

 : منهجية البحث
ااَّ ي ِّ   ،  الانٌعاام   ى  -1 ٌ،اانت انَّ  ا ٌااام  المااامس الا ااٌعَّاةيل   ااك  اام فٌا  ااد  نضاانَّ انب اا   اان اناُّ

ٌ،نت انَّ َّ ي ِّ    ناطامم  ن انب    .المامس الا ٌابمطيل انٌ   ي يل نٌنديق واه اناُّ
ااَّفوِّ  اان  -2 ني ااِّ  ى  ،اانروم انكَّ ااِّ   َّااَّفس ايحم فاا  انَّ  ااَّ ي ِّ باااز  ارفاامت انع،َُّ ٌ،اانت انَّ  تنثيااد اناُّ

وَّ ات انغَّفبِّ   المُيِّ
،
 . ٌم روم اي  ي ِّ   بيمع  ام  الم

انٌاازا  اي منااِّ انا اي ااِّ   نساابِّ ايقاانا   ى قمة يماام   ااك اهااَّ ا اا  المَّجااك   ،ؤنلواا    المُاايِّ   اهااَّ  -3
 .انبيمنمت انٌ وٌي ي ِّ ن    نمَّم المَّاجك  المٌم ر انا اي ِّ

 
 
 
 

 :توصيات البحث 
اوااد   ااي  ني ٌاا   نااَّ،ع   اايقِّ جمااَّ  رج اا   -1

،
اام لا ت،ااام    اا ت  ااا  الم الاا ُّ   اا   اايقِّ الجمااَّ  بياامع بم 

يْقِ   ح،سن طنفٌ   ٌِ  .بٌيقِّ انسلَّل لاقٌيا  انا مم ب
اواد   ا  انا وعاِّ رجام   -2

،
ٌ يقِّ  بيمع بع   نلاه  ي،ننلي  انر اناع  الجازا   يع  الإ امع حما  وااا الم ؤ ن بمن

،
تَّغييم الم

ٌ يقِّ لا ت،اعص المم  ب  تزفي   انوهِّ  انا ام   .الخ، ق  اناطم   لا ٌعم ه بع  ان
اؤ ن  اا ب طا   ات عا  نعاي َ  اَدَ الماامَ    ا   اناباي انَّ ا يح نإن ا   اا  ا   ا اٌغث نعااي  -3

،
تنضايح بع  اناباي الم

ٌايك بملمممناِّ  انا،ااق  نٌاايقِّ اامند ان   اي  نإن ا  يج،
،
ٌايك بمنكَّا اِّ  ان ُّطاق   ب  ام الم اؤ ن انكاَّ  يج،

،
 َ َ كَا  المام ،   بع  الم

امند ف،بغلض   ى ب  ة   ب لا ه
،
بلب   ى ب ياة   بضيا ه    ،  الم ؤ ن تح،

،
 .الم
 
 

 

 :نتائج البحث 
ٌ ايقِّ ب،َّوامعد   ا  الإ امع   ام فٌَّاا يم  ااا   ان  املح اي اام    انا د همنا   ايقِّ بملماام  ب   -1 بع  ان

 . يقِّ بمينام  ب   يقِّ بميقنا 
اايقِّ ب،َّواامعد   اا  الإ اامع بَّ،بنبي ااِّ ا  تااامىه  بن اا  رعُّ ه،اا ل ُااي    -2  ٌ    الإ اامع بأ،ننوي ااِّ ا     يكاا بع  ان

بُّمام  سٌ دُّ باأع ف،واَّ  بمنابام ، اناب ه،
،
 ان ايناام   ايقانا  انبمطااِّ  انظ اموَّ،    فَّضامومتامىه  بن   الإن  الم

مث    لا ف،كمن   اتيِّ  انوا ي ِّه انب لا ف،سم ي  نيمم بحيد  لا  ،  . الإ مع بأ م  ا  ال،سث   ومت  انا 
اايقِّ ب،َّواامعد   اا  الإ اامع بأن اا   اام  اان َ  اَاد   اان الم ةكااِّ  لا ناا   عاام د  ا اان د   اير  ب     -3  ٌ بع  ان

انس ام    بع  َ َ كا هَّ ا فازلاع  بي ِّ ه، ل فن    ن انس ام   ى اير  قي بقم مام ا  تامى ن يُّ م   
ْ د  انٌا َ ق

َ
اسكا بملم

،
 .نيي ن بحيهمم ن ا،اوعا بمناِنَ   الخََ ق   في ن ار َّ     الم
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 :المقدمة 
ا   دد   شر دد لللهو الحمدد   لله رب العددين، و شهدددن  هإ ه إلددلله إه الله ششدد   ه دددشهد لددللهو شهدددن  هإ ومدد  

 :شصح لله هجمع و همين بع  آلللهصلى الله  ليلله ش لى 
فإإ م ض ع الأ  اد ش لاقتلله بينلفلسفة شال ج د شالعل م الط يعية شا،عينني ال ينطنية من ا، ض  ينت الد    
تحددب ب را ددة فيسددت ج جميددا ج اي نددينو ه دديلمين هإ ادد   ال حددية اينيددا فيلددة  شيدلددي ا مددن الفلسددفة الي يينييددة 

شهفي ين نينو شامين ا  معل م بأإ فلسفينت الي يدينإ قد  هتدشت فيدأتو ا شاضدح ين  لدى  الفيثينغ رهةمتمثلة بين، ر ة 
الفدددشلإ ام دددلامية شالفدددشلإ الددد  فينتسدددا إم ام دددلامئ إا ا،دددتمعلن ج   ين ددد  الفدددشلإ ال ينطنيدددة  لدددى شجدددلله 

 .الخص ص هلحب الد التأتش بلك  شاضح
شمن الد هنهد  قد  ه لسد ا  د د ا لديق بينل ليد  مدن   ين د ا  بد  شددشا عن   لدى الأ د ادو مسدتن هن ج 

ا بتلد  -هتنطلع إ ج فيأشهلنين فيأشهلات بينطنية غشه ة-الد إم هدلة دش ية  شهم ر ط يعية ه  لاقة لهين هب  
 .الع ين   شالأفكينر لي للل ا  لى صحة مين اا  ا إليلله

ش،دددين ادددينإ اددد ا الأمدددش هددديناش ا ج اتددد ن  شمتلفدددينين  الأصدددليةو شمنتلدددش ا بددد  هفي دددين ن و ش  هتندددينش  بينل حددد  
شال را دددة ا،تةصصدددة  لدددى الدددشغ  مدددن اثدددش  ال را دددينت شال حددد ى الددد  فينينشلدددا ال ينطنيدددة  لدددى ا دددتلا  

 .اينإ ا ا دافع ين لي لسبر فيلد الع ين   شفيت ا هص لهين شمصيندراين -فشقنين
لهدددين قددد م السددد   ج الدددشبو بددد  الأ ددد اد شبددد  ال جددد د شالعلددد م الط يعيدددة  الفيثينغ رهدددةش،دددين اينيدددا الفلسدددفة  

شا،عددددينني ال ينطنيددددة املهيددددةو ف دددد  رههددددا هإ هقددددينرإ بدددد  فيلددددد الع ين دددد  ال ينطنيددددة شبدددد  ي شهددددة العدددد د  ندددد  
 (.شال ينطنية الفيثينغ رهةب  الأ  اد )و شمن انين جينءت فكش  ا ا ال ح  شال ي  ن يتلله بد الفيثينغ ره 

 

 :والنتائج الخاتمـــة 
 :وفي خاتمة هذا البحث أذكر أهم النتائج التي توصلت إليها

لدديق وم   ددين شسددينبياين م دد ار ا شدددكلا  فحسددائ بدد    هعشفدد   اعلدد  قددين   ب افيددللهو شإ ددين   الفيثينغ رهددة ندد  العدد د . 1
 .اللاوس  ةامننج للت ص  إم الح ي ة 

  فيكددن وددشد هفكددينر منط يددة ودد شد و شإ ددين اينيددا   ين دد  بينطنيددة  الفيثينغ رهددةالدد  اينيددا فيدد هن  ددين ا،عت دد ات . 2
 .ه ين نين اللع ر الجمين ي بينل    املهية السينرهة ج ال ج د شالحيين  ال اش   ال  فيص  جميا الكين نينت ب عحنين

 .ا  هش  من  مة فكشهة ه لسا رؤهتنين إم العين   لى الشهينضيينت الفيثينغ ريالفكش . 3
بلددك   ددينص  لددى الع ين دد  شالأفكددينر ال ينطنيددة شاضددح ين  شالفيثينغ رهددةفيددأتو الفلسددفة الي يينييددة بلددك   ددينم اددينإ . 4

 .شتى هنهين   لت مص ر ا من مصيندراين
إإ : هإ ا، دد ه الأش  ليددديينء ادد  العدد دو ذددينلف  ج الددد غددوا  مددن الفلا ددفة الدد هن قددينل ا الفيثددينغ ره إهددش  . 5

 .هص  العين  ا  ا،يند 
 .الأ  اد بمعت  اين  ال هنيةو شيس  ا إلينين فحين   شه شار ا  ينصة  الفيثينغ ره إربو . 6
الددد هن جعلددد ا اددد  الأ ددد اد هصددد ه  لع يددد ين و شصددد ة ا آراءاددد   الفيثدددينغ ره إال ينطنيدددة مدددين قينلدددلله الفلا دددفة ه ددد  . 7

 .بينلص ةة ام لامية
إ دددد اإ الصددددفين العدددد د هصدددد  ا، جدددد داتئ شلهدددد ا رفيل دددد    لددددى الأمدددد ر الط يعيددددة شالشششينييددددةو شا ت دددد شا هإ هعتددددبر . 8

 .ا، ج دات إ ين شج ت بحسا ط يعة الع د ش  اصللله
مدددن الن دددش ج العلددد م الشهينضدددية  نددد  إ ددد اإ الصددفين اددد  ال صددد   مدددن  لالهدددين إم  لددد م الط يعيدددينتو   الةددش  . 9

 .الصع د شالترقي من  لا  الن ش ج الط يعيينت إم العل م املهية
 .النصوهة  ين ش الفشلإ ال ينطنية ج اه ت يند ج الع د   عة شاتني  لشدينرك . 10
مددن فيأشهدد   -اةددوا  مددن الفددشلإ ال ينطنيددة-الدد رشا الأ دد اد شه لسدد ا   ين دد ا   لينددينو ش  هتحشلجدد ا ا ددتعم  . 11

 .آهينت ال شآإ الكشيم لل هلة  لى معت  اين 

 

 : البحثخطة 
 .م  مةو شتمني و شتلاتة م ينش و ش ينتمة: اقتحا ط يعة ا ا ال ح  هإ هقسملله إم

 .ف ينا فينين ههمية ا، ض ع ش  ا ا تيينر  ش طة ال ح : همين ا،  مة
 شالفيثينغ رهددددةفجددددينء فيددددلله تح هدددد  مصددددطلحينت العندددد اإ شهلددددتم   لددددى التعشهدددد  بينلأ دددد اد : شهمددددين التمنيدددد 

 .شال ينطنية
 :شهمين ا، ينش  فني  لى النح  التينلي 

 .                                        ج الفكش ال ينطني الفيثينغ رهةهتش الفلسفة : ا، ح  الأش 
 .الفيثينغ رهةالأ  اد  ن  : الثيننيا، ح  

 .الأ  اد  ن  ال ينطنية: ا، ح  الثينل 
 .ف اشت فينين ها  النتين ج ال  في صلا إلينين  لا  ال ح : شهمين الخينتمة

 :ملخص البحث 
ا ا ال ح   ن هش  آتينر الفلسفة الي يينيية  لى الفكش م لاميو إا مدن ا،ت دشر  ند  الجميدا هتح ى  

هإ الفشلإ ام لامية شالأ ش  ال  فينتسا إم ام لام قد  فيدأتشت بينلفلسدفة الي يينييدة بم ار دنين ا،ةتلفدةئ 
ف ندددش الدددد الأتدددش ج   ين ددد اين شهصددد لهين شمنيناجندددين ج التعينمددد  مدددا النصددد ص اللدددش ية شقحدددينهين الددد هن 
الش يسدددةو شمدددن ال حدددينهين الددد  هبددد  للمتةصدددة مدددن معشفتندددين شمعشفدددة هصدددلنين قحدددية الأ ددد اد  نددد  الفدددشلإ 
ال ينطنيدددة شايددد  هنهددد  قددد  ه لسددد ا   ين ددد ا  بددد  شددددشا عن   ليندددينو شاددد ا ال حددد  ه حددد  ج هصددد  اددد   

ود دات -شال ينطنيدة  بينلفيثينغ رهدةبعد  التعشهد   -م ضدح ين بلدك   دينص  الفيثينغ رهةال حية ج الفلسفة 
 .و    شهينإ فيأتواين  لى   ين   الفشلإ ال ينطنية الةينليةالفيثينغ رهةفيلد الن شهة  ن  

 

والباطنية  الفيثاغوريةبين الأعداد : البحث عنوان   
عبـــــد الله عـــــوض العجمـــــي. د  

 أستاذ مساعد بقسم العقيدة والدعوة
 كلية الشريعة والدراسات الإسلامية 

 :والمصادر فهرس المراجع 
 (.  م1996) ينر  فيينمشو ط ا  ينم . د: و تح ي للسجستيننيالن  اتو إت ينت  -
 .فيينمش ينر  . د: و تح ي (م1960)التأشه و لل ينضي النعمينإ بن وم و بوشت ه ينس  -
 (.م1976)ال يناش   -    اللطي  الع  و مكت ة الأنجل  ا،صشهة. د.هج فكش إ  اإ الصفينو اميسينإ  -
 .ال يناش  -اللطيفة ج فلسفة ا،  ه شا،عيندو لل ا ي وم  بن طيناش الحينرتيو الهيئة ا،صشهة العينمةالأي ار  -
 (.ب شإ فيينرهخ)بوشتو الط عة الثينيية  -مصطفى غينلاو دار الأي لق. ال     امسمين يليةو دفيينرهخ  -
 -دار الننحدددة العشبيدددة .   ددد الهيندي هبددد  رهددد  ومددد   .د: بددد رو فيشجمدددة دي.ج.تالفلسدددفة ج ام دددلامو فيدددينرهخ  -

 (.م1981)الط عة الخينمسة . بوشت
 .وم  الأ  مي .د: بوشت و تح ي  -ج الح ي ةو لعلي بن وم  ال لي و دار الث ينفةال  و   -
 .  جمي  صلي ين: و تح ي (م1949)دمل   -الجينمعة م  اإ الصفينو المجما العلمي العشبيالش ينلة  -
 (.م1999)بوشت  -إ  اإ الصفين ش لاإ ال فينو دار صيندرر ين    -
 (.م2008-اد 1429)الط عة الأشم  –ب   ي   ينا  .  ن  إ  اإ الصفين دالشهينضيينت  -
-الطيدا بد  ي و مشادي  دينء لل حد ى شال را دينت . ب   حش الشهينضديينت شلةدي ال جد دو  د شالفيثينغ رهة فيثينغ ر -

 (.م2014)و الط عة الأشم بوشت
 (.م1983)بوشت  -غينلاو دار مكت ة الهلا  مصطفى  .و دفيثينغ رس -
 .  مصطفى غينلا. د: بوشتو الط عة الأشم وتح ي  -و لجعفش بن منص ر اليمنو دار الأي لقالكل  -
 .بوشتو الط عة الأشم -    الشحمن ب شيو دار العل  للملاه . ام لامي و دم ااا  -
 .بوشتو الط عة الأشم –ب شيو ا،ت سة العشبية لل را ينت شالنلش الشحمن     .دالفلسفةو م    ة  -
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 :أهداف البحث 
 :يهدف هذا البحث إلى 

 .مكانة الرمز في الأديان وعلاقته بالعقائدبيان . 1
 .بأهم رموز الأديان الشرقية التقليديةالتعريف . 2
 .ما تتضمنه تلك الرموز من دلالات وما تشير إليه من عقائدتوضيح . 3
 .علاقة هذه الرموز بأصول تلك الأديانبيان . 4
 

 

 :والنتائج الخاتمـــة 
 :ومنها فيما يلي بيان لأهم النتائج التي تم التوصل إليها خلال هذا البحث، 

؛ يعتقززدهاالززديي يززدمن ضززمن إقززار ايقززدح الززذا يوضززح علاقززة اذن ززان مزز  اذلززه الززذا يع ززده  و العقيززد  الزز  الرمززز . 1
 . وهذا هو س ب الغلو فيها وتقدي ها

الأوم  شهر الرموز و كثرها قداسة عند الهنزدوح  وتعزود قداسزته إع اعتقزادهم  نزه ال زذر  ايقدسزة الأوع   و رمز .        2
 . نه  ول لفظ تم النطق به  و ن الكون ملق بواسطته 

من الحزن  والوصول إع الغ طة إع  حد الطرق ال  يتحقق للإن ان من ملالها التحرر  -عندهم –الرمز فيه إشار هذا . 3
 .الحقيقية الأبدية   و تحقيق الذات   و الاتحاد

براهمززا؛ سزززيعد لآيززز  اتلهززة في اعتقزززاد الهنزززدوح والقزززو  ( الخزززالق)هزززذا الرمزززز في الهندوسززية إع شزززكل  للإلزززه يشززير .         4
 .الخالقة للط يعة

 .القو   والحظ الح ن: تنحصر رمزية هذا الرمز منذ القدم في  حد  مرينتكاد . 5
الهنززدوح  ن زهززر  اللززوتل هزز  الزهززر  الأوع الزز  نززولرت مزز  بدايززة ملززق الكززون  فأصزز ح  بعززد  لززك رمززز ا يعتقززد .        6

 .لل لطان اذله  وعرش الكون
إع الخير والنقاء  وهيئتها رمز للجمال والخصوبة  وكثير ا ما يعنون بها الخصوبة الأنثوية  كما  -عندهم–هذه الزهر  ترمز . 7

 .تعي الخلق والان عاث  وترمز للط يعة ايتجدد 
  الطريق  ا الشزعب الثمزايلها ثمانية  قراف ترمز إع  -وي ميها ال عض عجلة القانون -دارما عند ال و يةعجلة .      8

 .التنويرويريدون به قانون بو ا في قريقه إع 
زهر  اللوتل مكانزة مهمزة في الفكزر ال زو ا؛ فالاعتقزاد الزديي ال زائد عنزد ال و يزة  ن بزو ا جزاء إع الوجزود تحتن 9.       

 .من زهر  لوتل قافية على سطح اياء
للنقاء والطهار  الكاملة لتلوُّث الج م  وقد استخدم  استخدام ا واسع ا في تصوير عملية  -عندهم–هذه الزهر  ترمز 10.

 .التنوُّر ال  حصل  ل و ا
رمزيًّزا يتمثزن في الحكمزة  و الشزجاعة  و الخزير  و الزذكاء  و اذراد   و ا  زة في ايرآ  وال زيف والجزوهر  معز  اكت    . 11

 .الشنتواعلم اللاهوت 
ويرمز بها إع الوصول من العزا  الزدنيوا إع عزا    الشنتويةرمز رئيل عند « Tori قورا»الزايقدسة  و ال وابة .     12

 .  ومن العلمانية إع الروحانيةالكام 
 .ومن الثلاثة نشأ الكون ايخلوق  ومن الاثن  جاء الثلاثة  جاء عنه الاثنانعند الطاوية رمز للواحد الذا  الطاو.    13

 

 

 :خطة البحث 
 .مقدمة وتمهيد و ربعة م احث  ثم ماتمة: اقتض  ق يعة ال حث  ن  ق مه إع

 . همية ايوضوع  وس ب امتياره  ومطة ال حث:  ما ايقدمة فقد اشتمل  على
 .و ما التمهيد فقد بيلن  فيه مع  الرموز  ومكانتها في الأديان  وعلاقتها بالعقائد

 :و ما اي احث فه  كالتالي
 .الرموز في الهندوسية: اي حث الأول
 .الرموز في ال و ية: اي حث الثاي
  .الشنتويةالرموز في : اي حث الثالث
 .الرموز في الطاوية: اي حث الراب 

 .و ما الخاتمة  فأوردت فيها  هم النتائج ال  توصل  إليها ملال ال حث
 

 :ملخص البحث 
فزأقم وجهزك للزدين : "من ايتقرر عند الجمي   ن الزدين عنصزر  سزاح في التكزوين الفطزرا للإن زان  قزال تعزاع

إلا   "يعلمزونحنيف ا فطرت الله ال  فطر الناح عليها لا ت دين لخلق الله  لك الدين القيعم ولكن  كثزر النزاح لا 
مززنهم مزن التزززم ديزن الله تعززاع القزيعم الززذا  نزلزه علززى  ن يائزه ورسززله  ومزنهم مززن  -كمزا هززو معلزوم  - ن النزاح 

غزير  ازا حرعفز  وبزدعل    و إع  ديزان وضزعية  يًّزا كزان ( عزز وجزن)حاد عنه؛ إما إع  ديان  صزلها مزن عنزد الله 
 .واضعها

وا عنها وعما يقدسونه من مع ودات وايتمععن  في تاريخ هذه الأديان ال  تصرلف فيها ال شر  يلحظ  ام قد عبَّل
وعقائد برموز دينية تمثن تلك اتلهة  و العقائزد  فصزار الزدين عنزدهم يتكزون مزن مموعزة مزن العقائزد والطقزوح 

 . والدلالات وايعاي الرمزية
وال  ب في  لك  ام استطاعوا  ن يختزلوا جزء ا ك ير ا من  فكارهم وعقائدهم ومعانيهم الدينية في صورٍ مح وسة 
مادية  وإن كان  في  غل ها تعتمد على مرافات و ساقير مزعومة وُجدت في كت هم  و تناقلوها فيمزا بيزنهم ؛ و 

الصززليب والثع ززان وغيرهززا  فززالرموز الدينيززة كمززا  ززدها في : ايعززاي ي ززهن هزينهززا في الرمززوز كمززا هززو في " لأن 
الطقوح  و مروية في الخرافات هتصر بالن  ة إع الزذين يممنزون بهزا كزن مزا هزو معزروف عزن العزا   وعزن الحيزا  
العاقفيززة الزز  يززدعمها هززذا العززا   وعززن الطريقززة الزز  ين غزز  للمززرء  ن يتصززرف وفقهززا  بينمززا هززو يعززي  في هززذا 

  ".العا  
زا آمزر مزن ايعزاي والزدلالات الز  هتلزف صزورها 

 
 وتج زداااومن هنا يظهر لنا  همية دراسزة الرمزوز؛ إ  تعتزبَّ عاي

 .ح ب ممهدااا الثقافية والدينية؛ ف الرموز عُبَّع عن الأفكار بشكلها الصورا
ولذا فإن دراسة الأديان وفهمها متوقف على معرفة رموزها  وإدراك دلالة تلك الرموز وفل فتها  وبيان ما تحمله 

 .من معانٍ و ثرها على القائل  بها  وعلاقتها بطقوسهم وعقائدهم
ومززن هنززا جززاءت فكززر  هززذا ال حززث  الززذا سأقتصززر فيززه علززى دراسززة  هززم الرمززوز الزز  باتزز  تعززرف بهززا الأديززان 

وهزذا يعزي  ن هزذه الدراسزة تعز  بزأهم الرمزوز دون غيرهزا . الشرقية التقليديزة   وصزارت علامزة تميعزهزا عزن غيرهزا
 . من الصور والعلامات والشعارات

 

دراسة تحليليَّة  -فلسفة الرموز في الأديان الشرقية التقليدية : عنوان البحث   
عبـــــد الله عـــــوض العجمـــــي. د  

 أستاذ مساعد بقسم العقيدة والدعوة
 كلية الشريعة والدراسات الإسلامية 

 :والمصادر فهرس المراجع 
 (.م2007 -هز 1428)سعد رستم  دار الج ور الثقافية  حلب  الط عة الثالثة : هوستن سميث  ترلآة. العا   د ديان -
 (.م2010)القيم الروحية والتعاليم الواقعية  إعداد مموعة من ال احث   دار الأهلية  الأردن  الط عة الأوع ال و ية  -
ريما صعب  جزور  حلزو  روبزير كفزورا  : حلقة الدراسات الهندية –( معتقدات وفل فات ونصوص)الهندوسية الحكمة  -

 (.م1998)دار نوفن  بيروت  الط عة الأوع 
 .ع د الهادا ع اح  دار دمشق:   ترلآةسيرنجفي الفن والأديان والحيا   فيليب الرموز  -
  جامعزززززة ا معزززززة  ايملكزززززة العربيزززززة ال زززززعودية  الط عزززززة الأوع الززززز هلالقزززززارق سزززززليمان . الأديزززززان ورموزهزززززا  دشزززززعارات  -
 (.هز1433)
 (.م1998)  منشورات وزار  الثقافة  دمشق كاسوحةح يب  :   ترلآةايلياد ميرسياورموز  صور  -
عزز الزدين عنايزة  ايركزز الثقزافي العزر   دار كلمزة   بزو  ز   : الأديزان م زاهمة في التأسزيل  ميشزال م زلان  ترلآزةعلم  -

 (.م2009)الط عة الأوع 
 -هزز 1416)كامن يوسف ح    ا لزل الزوقي للثقافزة والفنزون  الكويز  : الشرق  القديم  جون كولر  ترلآةالفكر  -

 (.م1995
 (.م2003) للثقافة القاهر إمام ع د الفتاح إمام  ا لل الأعلى : فان لون  ترلآة يورن   وزبرن الشرقية ريتشاردالفل فة -
 (.م2000)فراح ال واح  دار علاء الدين  دمشق  الط عة الثانية :   لاو تزو  ترلآة(جنغ-ق  - الطاو) الطاوكتاب -
 (.م2005)  دار التكوين  دمشق  الط عة الثانية عضيمةمحمد .   ترلآة دالكوجيك  -
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Introduction
Regulation is considered to be a significant policy tool that aims at directing the society in the pursuit of 
achieving policy objectives that  underpin regulations. It is, moreover, a sophisticated technique in that it 
involves different players from policy makers to enforcement officers cutting across different sectors and 
institutions from governments and administrations to public and businesses. 

In a globalized world, regulation intends to attain policy objectives within sophisticated areas and
correlations causing complexed direct and indirect impacts.

Discussion
Upon observing the concept of regulation and the regulatory cycle, the research concluded that 
good regulation entails ensuring a good regulatory’ process’ and a good regulatory ‘product’ which 
would, collectively, amount to good regulation. 

Regulation as a ‘product’
• Rule formation: Designing the forms of rules plays a significant role in achieving the underlying policy

objectives. Prescriptive detailed rules are believed to be easier in enforcement for their determinacy,
though, might quickly become outdated for being over or under inclusive. Principle-based rules, on the
other hand, are more flexible, however, their generality may cause uncertainty as they trigger different
interpretations and accordingly different applications.

• Regulatory clarity and consistency: The main objective of regulations is to be complied with in order
to attain the underlying policy objectives. Regulations should be, therefore, designed in a way that
could be reasonably clear an consistent to be applied by the addressees. Nevertheless, we
occasionally encounter unclear or inconsistent regulations.

Regulation as a ‘ process’
• Pre regulatory procedures: Proposed regulations require careful pre-scrutiny and IMPACT

ASSESSMENTS in order to ensure reaching the required outcomes and preventing the occurrence of
unintended ones. Pre regulatory procedures should also include stakeholders’ consultation as this
consultation is in itself considered to be a matter of ‘legitimacy’ which is based on the fact that as long
as regulation is affecting some parts of the society, the voice of those likely to be, directly or indirectly,
affected has to be heard in the pre-regulatory process. In addition to the benefit of enhancing their
voluntary compliance to the regulations, stakeholders’ consultation generates other advantages in that
it is a source of data and information specially if the regulated industries are complexed. It also
contributes to identifying unintended effects and practical problems.

• Post regulatory procedures: There should be an evaluation that assesses to what extent the
regulation succeeded/ failed in achieving the policy objectives as intended on the one hand, and if any
unintended consequences have occurred on the other. The implemented regulation might, moreover,
prove to be even counter-productive and should also be scrutinized (see Kuwait labor law case -
figure1). The post regulatory evaluation may, as a result, require regulatory adjustments to maintain
the regulation as ‘good regulation’.

Conclusion 
Good regulation is truly an outcome of trade- offs. Thus, regulators should not purport to craft an ‘optimal’ regulation 
because it simply does not exist unless from a specific dimension which does not entail being optimal as a whole. 
Hence, what should be focused on in the discourse of good regulation is the development of good reconciliation 
strategies and tradeoffs guidelines.

Objectives

Regulation is a prominent state’s tool to control, direct and
shape the societies attitude. In today’s sophisticated world,
attempts must be made to
Identify the notion of good 
regulation and to highlight
any deficiencies in its 
presumed features. 
                                   

Methods

References (include):
• Baldwin R et al, Understanding Regulation: Theory, Strategy and Practice (OUP 2013).
•Baldwin R, ‘Why Rules Don’t Work’ (1990) 53 Modern Law Review 321-337.
•Department for Business, Innovation and Skills, Better Regulation Framework Manual
(London, March 2015).
•European Commission, Better Regulation Guidelines (Strasbourg, 19.5.2015).

Abstract
There is no recipe for good regulation. However, as the literature on regulation is evolving and beginning
to have a distinct shape, identifying principles of good regulation may be achievable whether relating to the
regulation as a process or as a final product. The research suggests that there is no ‘optimal regulation’ as
what is optimal from a specific perspective may not be so from another which entails reconciliations in
order to reach a better off solution. What is sought to be reached, therefore, is a good regulation and not
the best regulation.

Findings and recommendations

• rule formation
Good rule formation would be a matter of balance between the advantages and 
disadvantages of prescriptive detailed rules on one hand and principle-based rules on 
the other. Both the frequency of change in the regulated industry, and the level of good 
faith to comply with regulations are factors in determining the better rule form. In general 
, an approach towards hybridization between the two forms would amount to a better 
regulation. 

• Regulatory consistency
Good level of communication among relevant regulators would contribute to delivering 
consistent rules, as the regulators’ different views would be reconciled in the pre-
regulatory process instead of being clashed within the regulations. Therefore, it would 
serve in producing consistent regulations, setting a well-established governance 
framework that sets, inter alia, convenient standards of regulators’ communications or 
consolidations in accordance with the level of complexity and correlation of the regulated 
industries. Moreover, regulation, specially those targeted to the public, should be written 
in plain language and not lawyers’ language. 

• Pre regulatory procedures
- Stakeholders‘ consultations: One of the common ongoing concerns regarding 
consulting stakeholders is the risk of regulators being captured by stakeholders, 
therefore, there should exist some objective guidelines in consultations that take into 
account this risk (see figure2)
- Impact assessments:  the cons of pre assessments might, sometimes, outweighs its 
pros. In emergency cases, for example, (e.g. the occurrence or the continuation of 
national security threats or incidences), the cost of impact assessments (risks) would be
higher than the benefits and thus a good regulation in this case would probably be a 
‘fast regulation’. However, this must be limited and linked to the emergency situation and 
not as a n excuse to exploit this situation. (see figure 3)

• Post regulatory procedures
There should be a balance between the regulatory adjustments and the regulatory 
stability. Therefore, constant amendments, as  a result of post evaluation, may not be 
preferable if it evades regulations’ stability. consequently, a balance must be struck 
between the benefits of regulatory amendments and the benefits of regularity stability 
and certainty. Hence, if other techniques may serve in rebalancing the outcomes of 
regulations to maintain as required, then these techniques would be favoured over 
constant regulatory amendments to ensure the value of stability and certainty. Such 
techniques include providing specific compensation schemes, or even being passive 
and leaving it to the market to do the rebalance. 

Figure 3 : Emergency situations may be viewed as ‘golden 
phases’ by the governments to impose what would otherwise 
be a controversial regulation, as the general public would 
view any intervention at this stage as justified. In Kuwait, an 
unprecedented regulation commanding a compulsory DNA
test to be taken by all citizens and visitors, days after a terrorist 
attack in june 2015 is a clear example.

Figure 1: Kuwait Labor law policy is to protect workers
Articles 28&62: prohibiting  the reduction of labor    
wages even with mutual agreement.  
Articles 44: permitting contract termination after a 3
months notice to the worker
Rational outcome: under financial difficulties, 
termination would be a better option for the employer 
as salary reduction is prohibited
Implication on workers: : they are worse off as agreed 
salary reduction is better than termination !
So: regulation may seem to be counter productive 

Figure 2
Regulatory capture is a form of political corruption 
that occurs when a regulatory agency, created to act 
in the public interest, instead advances the 
commercial or political concerns of special interest 
groups ( stakeholders) that dominate the industry or 
sector it is charged with regulating.

•Lodge, M and Wegrich, K, Managing Regulation: Regulatory Analysis, Politics and Policy
(Palgrave Macmillan 2012).
•OECD, Best Practice Principles for the Governance of Regulators (Paris 2013).
•Radaelli C and F. De Francesco, ‘Regulatory Impact Assessment’ in R Baldwin, M Cave and M
Lodge (eds) The Oxford Handbook of Regulation (Oxford 2010).
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The research has an 
analytical and critical 
dimension and an 
evaluative approach 
touching upon the 
theory of economic 
analysis of law.
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 مـــدة الــســقــوط
الدریعيســامي الأستاذ الدكتور

جامعة الكویت-كلیة الحقوق-المدني أستاذ القانون 

 مــلخص البحث  
 

للوقتلیسأنھالرومانيالقانونفيالقاعدةكانت
علىینبغيحیث،الأفـرادحقوقعلىأثرثمة

  مرورمعثم،الزمنطالمھمابدینھیفي  أنالمدین
  ھذهو  ،  المسقط  التقادم  بمدةتسمىما  ظھرتالوقت
  الحاجةظھرت  ثم  .  الانقطاعو  للوقف  تخضع  المدة

حاسمة  مدةإیجاد  إلي  ،العشرینالقرنخلال  ،
ھذهوالسقوطمدةتسمیتھاعلى  أصطلحللنزاعات

  ولا  الوقف  تقبل  لا  التقلیدیة  الناحیةمن  المدة
  تحظلمالسقوطمدةإنالحقیقةفي.الانقطاع
الدراسات  إن  حیث،  الفقھمن  كبیر  باھتمام
  من  أھمیتھامن  الرغمعلىجداً نادرةبھا  المتعلقة
المتعلقةبالدفوع  المحاكم  تعجإذ،  العلمیة  الناحیة

  كانالموضوع  لھذااختیارناإن.السقوطبمدة
 ً ؛الأسئلةمنجملةعنالإجابةإليالحاجةمننابعا

  نظام  لھایوجد  ھلو؟السقوطبمدة  المقصودما
على  محافظة  ظلت  ھلو؟  بھا  خاص  قانوني
  الكبیرةالتطوراتمن  الرغم  على  القانونينظامھا

التقادمبمدةعلاقتھاحقیقةماو؟بھالحقتالتي
 ؟  المسقط

 

 أھــداف  الـبحث 
 :یــليماتحقیقإلىالبحثیھدف

 .السقوطمدةماھیةتحدید-1
   .السقوطمدةبوجودالاعترافتملكالتيالجھةبیان-2
 .الـســقوطلـمـدةالقــانونيالنظـــامتحدید-3
 .المسقطالتــقادمبمــدةالـسقوطمــدةعــلاقةبـیــان-4
مـدةوالمسقطالـتقــادممــدةبینالـتفـرقــةمـعیــار-5

 منھجیة  البحث .الـسقـوط
 .تأصیلي ومنھـــج تحــلیــلي 

 النـتـائـــج
مـدة  وجود  لتبریرمنطقيوفلسفيأساسیوجدلا:أولاً 

 .السقوط
 ً مـدةبینللتفرقةدقیقعلميمعیاریوجدلا:ثانیا

. المسقطالتقادممدةوالسقوط
 ً مدةبانقطاعیقبلالفرنسيالمشرعكانإذا:ثالثـا

السقوطمـدةبوقفیقبلأنأولىبابفمنالسقوط
 التــوصیات 

ومتماثلتین  المدتینأنباعتبار  الدراسةھذهفيالباحثیوصي
  الذي1985  فرنسافي  BADANTAIR   قانونصدور  بعد  لاسیما

  لذلك،المضرورحقلحمایةالسقوطمدة  انقطاعجوازعلىنص
  تخضعبحیث،  المدتین  لتوحید  الكویتي  المشرع  یتدخلأننتمنى

  لمـدة  بالنسبةالحال  ھو  كما  الوقف  و  الانقطاع  إلي  السقوط  مدة
  القانونغرارعلىالمضرورحقلحمایةذلكوالمسقطالتقادم

 .الفرنسي
 الـمــراجــع الأجنبیة 

BRUSHI M, La prescription en droit de  la  responsabilit civil,these ALX-MARSEIL 1995 ,CADIET  L et  LE  TOURNEAU PH, Droit  de  la resposabilité, PARIS, Dalloz action,  1996 
,JADOUL  P,  L  évolution  de  la prescription en droit civil, in l’accélération du temps  juridique, pub, des fac, univ, SAINT LOUIS  BRUXELLES 2000, P 749 et s . 
 VASSEUR  M, Délais  préfix, délais  de prescription, délais de procedure ,  RTD civ,1950,  p 439 et s . 
MAZEAUD  H, MAZEAUD  J, CHABAS F, Leçons de droit civil, Tom 2,8  éd ,FOURNIER  S, LA notion prescription en matière civile   thése, GRENOBLE,1992 . 
CARBONNIER,  Droit  civil, Tom  4,  Les obligation, éd, PUF ,BANDRAC  M, La nature juridique de la prescription extinctive en matière civile,  thése, paris 2, 1984 . 
ARMANI-MEKKI,  S,  Le temps  et  le  procés  civil, thés,  PARIS  1 2002,VASSEUR, délais  prefix, délais de  prescription, délais de procedure, Rev,trim,Dr,civ, 1950  . 
AUBRY et RAU, Cours de  droit civil  français d’après la méthode  de Zachariae,  T 8, ed  4, 1878, PARIS,  LGDJ, p 426,  VINEY  G  et  JOURDIN  P, traité de droit civil, les 
conditions de la resposabilité, 2éd LGDJ,  1988 ,FOURNIER  S, Essai  sur la notion de prescription en matiere civil, thès, GROUNOBLE, 1992 . 
OUTIN -  ADAM  A,  Essai  d’une  théorie des délais en droit privé, Contribution  à  l’étude de la mesure du temps par le droit, these,  PQRIS  2, 1985 . 
RODIERE  R,  L écoulement du temps et la recevabilité de l’action en responsabilité  contre  transporteur  aérien,  D, 1976, chro p 265. 
LANDRAUD  D’ La prescription extinctive et  l’ordre  public, thése, LYON, 1971 , BRUSCHI  M, La prescription  en droit de  la responsabilié civile , thés  AIX-MARSEIL,  1995 .  
SALLE  DE  LA  MARNIERRE,  La déchéance comme mode d’extinction  d’ un droit, Rev, trim,dr, civ, 1933, p 1037, RIPERT et  BOULANGER,  Traité  de droit civil d’apres le 
traité  de planiol,  LGDJ,  T, 1,  1956 . 
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:التــوصیات
یسمىماتبني  إلي  البحث  ھذاخلال  منالباحثیوصي

بالتقادمالتمسكیمنعنحوعلىللعقارالعینيبالتسجیل
العینيبالسجلالعقارتسجیلتمإذابحیث،الملكیةلكسب
یكسبأنللغیر  یجوز  لا  ثم  ومن،محصنة  الملكیة  تكون

   .المدةبمضيالملكھذا

 :أھداف البحث
 :یھدف  البحث  إلى  تحقیق  ما یــلي 

 .معرفة  مدى  تأثیر  الوقت  على  الحقوق المالیة1)
 . عرض  مبررات اكتساب  الحق  بمضي  المــدة 2)
دحض  الحجج  التي  سیقت  لتبریر  سقوط  الحق  3)

 .بمضي  المــدة   
 

:النتائج
عدم  سلامة  المبررات  التي سیقت  لتبنى  فكرة  سقوط : أولاً 

 .الحق  بمضي  المدة 
عــدم  ملائمة  فكرة  سقوط  الحق  بمضي  المدة  مع : ثانیاً 

بھاقـواعـد الأخـلاق والتطور  التكنولوجي  الھائل التي   تمر 
.المجتمعات الحدیثة   

:البحثمنھجیة
 .تحــلیــلیة ونـقدیة 

:الملخص
Historiquement dans les sociétés primitives, la propriété 
individuelle n‘ existait pas. L’immeuble appartenait  à tous les 
membrs de la tribu, de la famille.  
Aux premiers temps de Rome, chaque individu cultivait une 
parcelle déterminée. Il  y  avait un  partage de jouissance, mais la 
propriété de la terre restait toujours collective. Au cours du 
temps,  la  propriété individuelle est apparue tant  à Rome que 
dans tout l’ Occident, surtout  à  l’ époque féodale.  La 
Révolution française  reconnaît la propriété individulle, la 
considérant comme  un  droit natural. 
Cependant, force est de constater que la situation de fait pénètre 
de plus en plus dans la vie  juridique.  Ainsi en matière civile, le 
législateur  français   définit la prescription acquisitive comme 
moyen  d’ acquisition de la propriété immobilière. Alors que, 
sous l’ influence du droit islamique, le  législateur  koweitien  a 
considéré que  l’ écoulement du temps, dans certaines 
conditions,  entraîne la non-audition, de l’action . Il en découle 
que la propriété immobilière  même inscrite est toujours 
menacée par la  possession. Il est certain que  cette attitude 
législative ne se réalise pas sans difficultés puisqu‘ il en résulte 
une situation paradoxale . Comment  peut-on en effet justifier  
qu’une situation de fait soit prise en compte par la loi, au point 
qu’il  lui arrive de triompher d’ une  situation de droit ? Nous 
envisageons cette question dans une premiere section. Dans un 
seconde section, nous nous demanderons si le développement 
des sciences juridiques  n’ est  pas remis en cause par de telles 
justifications. 

 :المراجع
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:الملخص
 

الابتدائیةالمرحلةفيالعامالتعلیممعلماتاستخدامواقعالدراسةھذهتناولت
التواصللشبكاتالتعلیمیتینوالأحمديحوليبمنطقتيوتحدیداً الكویتبدولة

استخدامتموقد"المدرسةوالأسرةبینالربطفيوتطبیقاتھاالاجتماعي
؛لھاكأداةالإستبانةاتخذتوالتي،الدراسةاھدافلتحقیقالوصفيالمنھج

العــــامفيالابتدائیةالمرحلةفيمعلمة)1000(منالدراسةعینةوتكونت
وأسفرت.عشوائیةبطریقةاختیارھنتم؛م2013/2014الدراســـــي

التواصلشبكاتاستخدامنحوعالیةإیجابیةاتجاھاتوجودعنالنتائج
،الدراسةمحاورجمیععلىبالمدرسةالأسرةلربطوتطبیقاتھاالاجتماعي

تعزىالمعلماتلآراءإحصائیةدلالةذاتفروقوجودإلىالنتائجوأشارت
حوليمنطقةلصالحالدراسةمحاورجمیععلىالتعلیمیةالمنطقةلمتغیر

لمتغیرتعزىالمعلماتلآراءإحصائیةدلالةذاتفروقووجود،التعلیمیة
دلتكما،الأقسامرئیساتلصالحالدراسةمحاورجمیععلىالوظیفيالمسمى
لمتغیرتعزىالمعلماتلآراءإحصائیةدلالةذاتفروقوجودعلىالنتائج

الموادوفي)الإسلامیةالتربیة(معلماتلصالحالأساسیةالموادفيالتخصص
أظھرتكما،)الموسیقیةالتربیةمعلمات(لـــصالــح)الأساسیةغیر(الفنیة

تعزىالمعلماتلآراءالدراسةمحاورجمیععلىفروقوجودعدمالنتائج
المعلماتلآراءفروقوجودالنتائجتظھرلمكما،المتعلمینجنسلمتغیر
تمالدراسةإلیھاتوصلتالتيالنتائجضوءوفي.الخبرةسنواتلمتغیرتعزى
.الصلةذاتوالمقترحاتالتوصیاتبعضتقدیم

:مقدمة
والتوعیةالتثقیفوسائلوأسرعأھممنالعالمیةالمعلوماتشبكةاستخدامعدی

الأمورأولیاءبینجیدهاتصالآلیاتلخلقتطویعھایمكنالتيوالتواصل
المعلوماتیةالتكنولوجیاھذهأن"كما.المدارسوإداراتوالطلابوالمعلمین

،والسیاسیةوالاقتصادیةالاجتماعیةالمختلفةبأبعادهاجتماعيسیاقفيتعمل
   مـــــنھاوالإفادةالتكــنــولـــوجیاھذهلاستیعابمھیأالسیاقھذایكونأنولابد

تمدقدالالكترونیةالاجتماعيالتواصلومواقع)2001:58،صالح(."
بشأنوإخطارھمالأمورأولیاءمعالتواصلأجلمنجدیدةبأدواتالمدارس
صارلذا.،ونشاطاتھاممارساتھابكافةفیھاالتعلیمیةالعملیةعنوأولادھم

التواصللشبكاتاستخدامھنحیالالمعلماتآراءعلىالتعرفالضروريمن
تعلیميتواصلمنیحققھقدلمابالمدرسةالأسرةلربطالإلكترونیةالاجتماعي

.ذلكتحقیقأجلمنفرصةالتكنولوجیااستخدامیكونوأن،بنـَّاءوتربوي

:الدراسةمشكلة 

أھمیة  استخدام   شبكات التواصل الاجتماعي  وتطبیقاتھ�ا ف�ي رب�ط الأس�رة ما 1.
بالمدرسة من وجھة نظر المعلمات ؟ 

ـ�� م��ا مج��الات اس��تخدام المعلم��ات لش��بكات التواص��ل الاجتم��اعي  وتطبیقاتھ��ا 22.
للربط بین الأسرة والمدرسة ؟

أثر استخدام المعلمات لشبكات التواصل الاجتماعي  وتطبیقاتھا لربط الأسرة ما 3.
بالمدرسة ؟ 

توج��د ف��روق ذات دلال��ة احص��ائیة ب��ین  آراء  المعلم��ات ح��ول  اس��تخدام ھ��ل  4.
ش���بكات التواص���ل الاجتم���اعي وتطبیقاتھ���ا  ل���ربط الأس���رة بالمدرس���ة   وفق���ا  

-جنس المتعلمین –المسمى الوظیفي –المنطقة التعلیمیة (للمتغیرات  التالیة 
أكث��ر ش��بكات التواص��ل الاجتم��اعي الإلكترونی��ة -س��نوات العم��ل––التخص��ص 

؟ ) وتطبیقاتھا استخداماً  

 :الدراسةأھداف 
على مجالات استخدام المعلمات لشبكات التواصل الاجتماعي التعرف 1.

 .وتطبیقاتھا  في الربط بین الأسرة والمدرسة 
إلى الفروق بین المعلمات  حول استخدامھن لشبكات التواصل التعرف 2.

الاجتماعي  وتطبیقاتھا للربط بین الأسرة والمدرسة  تبعا  لبعض  المتغیرات  
-التخصص  –جنس المتعلمین -المسمى الوظیفي –المنطقة التعلیمیة ( 

 ) .  أكثر شبكات التواصل الاجتماعي  استخداما ً  –سنوات العمل 
على التوصیات المقترحة للاستخدام  الأمثل لشبكات التواصل التعرف 3.

.الاجتماعي  وتطبیقاتھا للربط بین الأسرة والمدرسة 

: الدراسةمصطلحات 
 Social Network Serviceالتواصل   الاجتماعیة  وتطبیقاتھا شبكات 
SNS) (: 

منظومة من الشبكات "مواقع التواصل الاجتماعي بأنھا " راضي " یعرف 
التي تسمح للمشترك فیھا بإنشاء موقع ) Wep2( الإلكترونیةّ تستعمل تقنیة 

خاص بــــھ، و من ثم ربطھ من خلال نظام اجتماعي إلكتروني مع أعضاء 
)  .23: 2003راضي ، ".( آخرین لدیھم الاھتمامات والھــوایات نفسھا 

 : الدراسةمنهج 

اعتمدت الدراسة الحالیة عل�ى الم�نھج الوص�في التحلیل�ي ، وال�ذي ب�دوره یس�تخدم 
المق���ابلات والاس���تبیانات لمعرف���ة الآراء والتص���ورات وبالت���الي ی���تم التوص���ل إل���ى 

.البیانات والتفسیرات التي في ضوئھا یتم استخراج النتائج 

الدراس���ة م���ن جمی���ع معلم���ات مجتم���ع تك���ون: مجتم���ع  الدراس���ة
،)4465( و البالغ ع�ددھن " الأحــــمدي " المرحلة الابتدائیة في منطقة 

التعلیــمیـ�ـة "  حــــ�ـولي " جمیع معلم�ات المرحل�ة الابتدائی�ة ف�ي منطق�ة و 
بم�ا .   م  2014/ 2013ف�ي الع�ام الدراس�ي )  025( البالــ�ـغ ع�ـددھن 

.معلمة ) 7490( یـشكل العدد الإجـــمـــالــي 

 :الدارسةعینة 

معلم��ة   م��ن )1000( اختی��ار عین��ة الدراس��ة النھائی��ة  المكون��ة م��ن   ت��م 
" معلم���ات المرحل���ة الابتدائی���ة  بم���دارس البن���ین و البن���ات ف���ي منطقت���ي  

«بدولة الكویت " التعلیمیة "  حولي " و "  الأحمدي 

ثلاث�ة وتض�منت استخدام الاس�تبانة ك�أداة للدراس�ة ، م : أداة الدراسة
:كالتاليمحاور 

أھمی��ة اس��تخدام المعلم��ات لش��بكات التواص��ل الاجتم��اعي  :  الأول المح��ور 
 .وتطبیقاتھا في الربط بین الأسرة والمدرسة  ، وتكون من عشرة بنود 

مج��الات اس��تخدام المعلم��ات لش��بكات التواص��ل الاجتم��اعي  : المح��ور الث��اني 
 .وتطبیقاتھا في الربط بین الأسرة والمدرسة وتكون من عشرة بنود 

أث���ر اس���تخدام المعلم���ات لش���بكات التواص���ل الاجتم���اعي :  المح���ور الثال���ث 
.وتطبیقاتھا في الربط بین الأسرة والمدرسة وتكون من عشرة بنود  
مواف�ق ( وتم تحدید طریقة  الاستجابات باستخدام مقیاس لیكرت الخماس�ي 

.) غیر موافق بشدة  –غیر موافق  –محاید  –موافق  –بشدة 

 : الإجراءات

الحص��ول عل��ى الأوراق الخاص��ة بتس��ھیل المھم��ة بع��د توقیعھ��ا م��ن ت��م 1.
.مكتب العمید المساعد للشؤون الاكادیمیة 

عل��ى موافق��ة قط��اع البح��وث التربوی��ة واس��تخراج التص��اریح  الحص��ول 2.
 .المطلوبة بعد ختم الاستبانة

الحص���ول عل���ى التص���اریح الخاص���ة بموافق���ة  المن���اطق التعلیمی���ة ت���م 3.
لتطبی���ق الأداة ف���ي م���دارس المرحل���ة الابتدائی���ة ) ح���ولي –الأحم���دي (

.التابعة لكل منطقة 

اس��تخدام برن���امج الـحزمـ��ـة الاحــصائ���ـیة  :أس��الیب المعالج��ة  الإحص���ائیة 
التكرارات الحس�ابیة و -الاصـــدار العشرون" SPSS" للعلوم الاجتماعیة 

-Frequency )( النس���ب المئوی���ة لتك���رارات  العین���ة  Percent-
وانحرافات )  Means( مقاییس النزعة المركزیة من متوسطات حسابیة 

-الإحص��اء الاس��تنتاجي للدلال��ة-) Standard deviation(معیاری��ة 
للف����روق ب����ین المتوس����طات ف����ي المجموع����ات )   T-Test( الاحص����ائیة  

( تحلی�ل التب�این الأح�ادي الاتج�اه -المستقلة للمقارنة بین متغی�رات الدراس�ة 
One - Way  ANOVA  (-الارتباطات)Correlation .(

   :النتائج

إلى أن المتوسط الحسابي لآراء )   7( تشیر النتائج المبینة  بالجدول رقم 
 المعلمات  للمحور الأول جاء  مرتـــفـــعا ، 

إل�ى أن المتوس�ط الحس�ابي لآراء المعلم�ات  ) 8( نتائج الجدول  رق�م تشیر 
في المحــور الثـــاني جاء  بدرجة مرتفعة ، 

إل�ى  أن المتوس�ط  الحس�ابي لآراء المعلم�ات  ف�ي )    9(  نتائج الجدول رق�م تشیر 
جاء مرتفعا) اثر الاستخدام ( المحور الثالث 

 

على وجود فروق ذات دلالة إحص�ائیة ف�ي لآراء المعلم�ات  ) ت ( نتائج اختبار ودلت  

ف��ي  جمی��ع مح��اور الاس��تبیان وھ��ى أھمی��ة "  الأحم��دي " و " ح��ولي " ف��ي مح��افظتي

الاس��تخدام ، و مج��الات الاس��تخدام و أث��ر الاس��تخدام لمواق��ع التواص��ل الاجتم��اعي ف��ي 

حیث كانت قیم ت لھ�ا جمیع�ا ذات دلال�ة إحص�ائیة عن�د المدرسة، الربط بین الأسرة و 
الف�روق ف�ي المح�اور ال�ثلاث لص�الح معلم�ات وكان�ت ، ) α  ≥0.05(مستوى دلالة  

الفروق ف�ي المح�اور الثلاث�ة لص�الح رؤس�اء الأقس�ام  وجاءت منطقة حولي التعلیمیة؛ 

كما دلت نتائج اختبار ف على عدم وجود ف�روق ذات دلال�ة إحص�ائیة ب�ین آراء  .أیضا

.المعلمات في نوع البرنامج المفضل في التواصل الاجتماعي 

 :  لتوصیاتا

ق��وانین  تحم��ي المعل��م عن��د اس��تخدامھ لأي ش��بكة الكترونی��ة او تطبی��ق ف��ي س��ن 1.

التواص��ل م��ع ول��ي الأم��ر بم��ا یض��من ل��ھ ع��دم التع��رض للإس��اءة و تش��جیعھ عل��ى 

 <حریةممارسة عملھ بكل 

بإنشاء مواقع الكترونیة خاصة لكل مدرسة وإعطاء اسم ورقم تسلس�لي الاھتمام 2.

 .وحمایتھامعروف لكل معلم ومعلمة حتى یعمل المعلم تحت مظلة وزارة التربیة 

 قائمة المراجع والمصادر

الاجتماعی�ة للتعل�یم والت�دریب نین�غش�بكة  تطویر وتقی�یم ) . 2013( ألیف ، محمد  
 TOJDE   ISSN-مجل�ة التركی�ة ،  التعل�یم ع�ن بع�د. عل�ى الانترن�ت المراقب�ة 

الاس������ترجاع بت������اریخ . 21الم������ادة 1: الع������دد14: المجل������د 1302-6488

 م5/11/2013:

مكتب��ة . الكوی��ت. الف��یس ب��وك والش��باب العرب��ي ) . 2012. ( ج��رار، لیل��ى أحم��د 

 . 1ط .الفلاح للنشر والتوزیع 

Fullan ,M & Ballew, A . ; Leading in a Culture of 

Change Personal Action Guide and Workbook, Jossey-

Bass; San Francisco;2004. 

Gary,  W. &  Witherspoon, R. ( 2011) the Power of Family 
School Community Partnerships.  

 alrashidi@hotmail.com-Maryam: للتواصل مع الباحثة 

استخدام معلمات التعلیم العام في المرحلة الابتدائیة بدولة الكویت واقع  
 المدرسةلشبكات التواصل الاجتماعي  وتطبیقاتھا في الربط  بین الأسرة و 

جیلالي بو حمامة . اشراف  د                                             مریم محسن غالب  البراك الرشیدي         
 جامعة الكویت -كلیة التربیة  –جامعة الكویت                         قسم أصول التربیة -كلیة التربیة  –قسم أصول التربیة               

التكرارات الحسابیة و النسب المئویة و المتوسطات الحسابیة لبنود )  7( جدول رقم 
 )  أھمیة الاستخدام( المحور الأول 

التكرارات الحسابیة و النسب المئویة و المتوسطات الحسابیة لمحور ) 8( جدول  
 مجالات  الاستخدام

التكرارات الحسابیة و النسب المئویة و المتوسطات الحسابیة )  9(  جدول رقم  
 لمحور أثر الاستخدام
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 أسباب التحاق الطلبة بمؤسسات التعلیم العالي الخاصة في  
 دولة الكویت في ضوء بعض المتغیرات

الكندرينبیلة یوسف . د
كلیة التربیة–قسم الإدارة والتخطیط التربوي 

مقدمة 
لاحتیاجاتتلبیةالخاصةالعاليالتعلیممؤسساتإنشاءعلىالدولمنالعدیدحرصت
السنواتفيتتزایدأصبحتوالتيالثانویةلمخرجاتتعلیمیةفرصتوفیرمنالمجتمع
الاستثماروتشجیع.الكبیرةالأعداداستیعابعلىالحكومیةالجامعاتقدرةوعدمالأخیرة،

.المؤسساتتلكتأسیسفيالخاصالقطاعبتعاونالعاليالتعلیممجالفيالاقتصادي
2000عام)34(رقمالقانونصدرالخاصة،العاليالتعلیممؤسساتأھمیةمنطلقومن

العاليالتعلیمأھدافتحقیقإلىتھدفوالتيالكویتدولةفيالخاصةالجامعاتبإنشاء
الخاصةالجامعاتمجلسمرسومصدركماالمجتمع،خدمةفيیسھمبماالتطبیقيوالتعلیم

بقواعدیتعلقمابكلویختص.بالدولةالخاصةالعاليالتعلیممؤسساتعلىللإشراف
المنشآتإنشاءطلباتفيوالنظرالخاصة،التعلیمیةالمنشآتبإنشاءالترخیصوإجراءات
أدائھا،ومراجعة  برامجھاواعتمادالأكادیمي،الاعتمادمتطلباتوتحدیدالخاصة،التعلیمیة
.المنشآتتلكفيالدراسیةالبرامجفيتوافرھاالواجبوالشروطالمعاییرواعتماد

 
الدراسةأھداف

.الكویتبدولةالخاصةالعاليالتعلیمبمؤسساتالطلبةالتحاقأسبابعلىالتعرف-1
آرائھمتوضیحفيوجنسیاتھمالطلبة،ونوعالمؤسسة،نوعمنكلتأثیرعلىالتعرف-2

.المؤسساتبتلكالتحاقھمأسباببشأن

ملخص
منالخاصةالعاليالتعلیمبمؤسساتالدارسینالطلبةآراءعلىالتعرفإلىالدراسةھدفت
لتحقیقمیدانیةدراسةإجراءتموقدالخاصة،والكلیاتبالجامعاتالتحاقھمأسبابحیث
عینةعلىالاستبانةووزعتبندا،)23(منتكونت،استبانةإعدادخلالمنالدراسةھدف

أنأوضحواالطلبةأنعنالدراسةنتائجأسفرتوقدوطالبة،طالبا)1280(منتكونت
العاليالتعلیممؤسساتفيالدراسةمجالاختیارنحودفعتھمالتيالأسبابمنالعدیدھناك

العلميللتطورالتعلیمومواكبةالأجنبیة،باللغةالدراسةفيالرغبة:منھاالخاصة،
وتطورفیھا،للدراسةالقبولعلىالحصولوسرعةالحریة،أجواءوتوافروالتكنولوجي،

العمل،سوقاحتیاجاتمعتتناسبالتيالتخصصاتمنالعدیدووجودالدراسة،أسالیب

   
   

 
   
   

   
   
   

الدراسةمنھجیة
علىللتعرفوذلكالدراسة؛أھدافلتحقیقالتحلیليالوصفيالمنھجاستخدامتم

دولةفيالخاصةالعاليالتعلیمبمؤسساتالتحاقھمأسبابحولالطلبةنظروجھة
أداةتـطبیقمنعلیھاالحصولتمالتيالبیاناتتحلیلإلىبالإضافةالكویت،
منتكونتعشوائیةعینةعلىالاستبانةطبقتوقد.العینةأفرادعلىالدراسة
:ھيالكویت،بدولةالخاصةوالكلیاتالجامعاتبعضمنوطالبةطالب1280

Gustوالتكنولوجیاللعلومالخلیججامعة-1
AUKالأمریكیةالجامعة-2
AOUالمفتوحةالعربیةالجامعة-3
BHCKالكویتبوكسھلكلیة-ACK          5الاسترالیةالكلیة-4

 

 
 
 
 
 
1- AlJamil, A., Sarker, M., & Abdullah. (2012). Students' choice criteria to

select a private university for their higher education in Bangladesh.
European Journal of Business and Management, 4(17), 177-185.

2- Jung, J. Y. (2013). A motivation and indecision in the decision-making
processes associated with university entry. Research in Higher Education,
54(1), 115-136.

3- Ministry of Higher Education (2013). Private Universities Council.
    http://www.puc.edu.kw
4- Reisz, R. D., & Stock, M. (2012). Private higher education and economic

development. European Journal of Education: Research Development and
Policy, 47(2), 198-212.

 

  التوصیات
فيالعاملینالخاصةالعاليالتعلیممؤسساتمخرجاتجودةمستوىبمتابعةالاھتمام-1

.لھمالمھنیةالكفاءةمستوىعلىللتعرفوالخاصةالحكومیةالدولةقطاعاتمختلف
سوقاحتیاجاتوفقمعینمجالفيالمتخصصةالعاليالتعلیممؤسساتبإنشاءالاھتمام-2

فيیسھممماوالتقنیات،والھندسةالطبفيالنادرةالتخصصیةوالوظائفالمھنمنالعمل
.الدولةقطاعاتفيللعملمتمیزبمستوىمخرجاتتأھیل

منخفضةتكلفةذاتربحیةغیرعالتعلیممؤسساتإنشاءعلىالخاصالقطاعتشجیع-3
الطبقیةالفوارقوتقلیلبھاالالتحاقمنالاقتصادیةالمستویاتمختلفمنالطلبةلتمكین

للالتحاقالداخلیةالبعثاتعلىالحصولعلیھمتنطبقلاالذینالطلبةوخاصةالطلبةبین
.الخاصةالعاليالتعلیمبمؤسسات

المجتمع؛مؤسساتمختلفمعالصلةبتوثیقالخاصةالعاليالتعلیممؤسساتتھتمأن-4
توافرھاالواجبوالمھاراتوالخبراتالمخرجاتونوعیةتخصصات،مناحتیاجاتھالمعرفة
احتیاجاتتوفیرفيیسھمبماللطلبةالمیدانيالتدریبفرصتوفیرفيمعھاوالتعاونلدیھم،

 .وعملیاعلمیامؤھلةمخرجاتمنالمجتمعمؤسسات

 

بتلكالالتحاقشروطأنیفسروھذاللدراسة،قبولعلىالحصولسرعةأیضاالعواملومن
مثلالحكومیة،بالمؤسساتالالتحاقشروطمنأسھلیكونقدالتخصصواختیارالمؤسسات

إلىإضافةالثانویة،فيمرتفعمعدلعلىالحصولبھاالالتحاقیتطلبوالتيالكویتجامعة
معدرجتھاتحتسبوالتيوالإداریةالعلمیةالكلیاتلبعضالمحددةالأكادیمیةالقدراتاختبارات

الالتحاقمنیمكنھملامماالطلبةبعضنسبةتقلوقدالمكافئ،المعدللاحتسابالثانویةنسبة
للالتحاقالخاصةللجامعاتیلجئونوبالتاليالمتفوقین،للطلبةوخاصةفیھا،یرغبونالتيبالكلیة
.مثلاكالھندسةفیھایرغبونالتيبالكلیة

وفقا لمتغیر الاستبانةما الفرق بین استجابات أفراد العینة على بنود : السؤال الثاني
ونوع المؤسسة؟النوع، والجنسیة، 

والطلابالطالباتمنكلنظروجھاتبینإحصائیةدلالةذاتفروقتوجدلاأنھالدراسةأوضحت
ذاتفروقوجودإلىالدراسةأشارتلكنالخاصة،العاليالتعلیمبمؤسساتالتحاقھمأسبابحول
طلبةلصالحوذلكالخاصة،والكلیاتالجامعاتفيالدارسینالطلبةنظروجھةبینإحصائیةدلالة

بوكسھلكلیةطلبةلصالحالخاصةالكلیاتطلبةبینالنظروجھاتاختلفتكما.الخاصةالكلیات
الخلیججامعةطلبةلصالحالخاصةالجامعاتطلبةبینالنظروجھاتاختلفتوأیضاالكویت،

الطلبةبینإحصائیةدلالةذاتفروقوجودإلىالدراسةأشارتكما.والتكنولوجیاللعلوم
.الكویتیینالطلبةلصالحوذلكالكویتیین،وغیرالكویتیین

 المراجع

الدراسةنتائج 
ما أسباب التحاق الطلبة بمؤسسات التعلیم العالي الخاصة في : السؤال الأول 

دولة الكویت؟  
حظيوقدالخاصة،بالجامعاتالطلبةالتحاقعلىالمؤثرةالعواملمنالعدیدھناك
استجابةعلىبندا11حظيبینماالطلبة،منمرتفعةاستجابةعلىبندا12

العاليالتعلیمبمؤسساتالطلبةالتحاقعلىالمؤثرةالعواملأھمومنمتوسطة،
وقدالإنجلیزیة،اللغةوخاصةالأجنبیةباللغةالدراسةفيالطلبةرغبةھوالخاصة

تتمالخاصةوالكلیاتالجامعاتمعظمإنحیث.مرتفعةاستجابةالبندھذاحقق
منفیھاالملتحقینالطلبةأغلبیةأنیفسرربماوھذاالإنجلیزیة،باللغةفیھاالدراسة

الدراسةاستكمالسھولةیرونوالذینالإنجلیزیةباللغةإلماملدیھمالذینالطلبة
منالإنجلیزیةباللغةالمتفوقینالطلبةمنالعدیدوجودإلىإضافةذاتھا،باللغة

المقرراتمنالعدیدوجودوكذلكوالخاصة،الحكومیةالثانویةالمدارسمخرجات
الملتحقینالطلبةأغلبیةأنكماالإنجلیزیة،باللغةالطلبةمستوىلتقویةالتمھیدیة

والذینوالأمریكیةالإنجلیزیةالخاصةالثانویةالمدارسخریجيمنالمؤسساتبتلك
ھناكیرونلاحیثالإنجلیزیة،باللغةالجامعیةالدراسةاستكمالعلىیحرصون
 الثانیةالمرتبةالبندھذاحققوقدذلك،فيصعوبات

 
الرقم 

 
البنود

المتوسط 
الحسابي

الانحراف 
المعیاري

درجة الاستجابة

مرتفعة 3,921,078أرغب في الدراسة باللغة الأجنبیة-1
مرتفعة 3,891,454لأنني خریج مدرسة أجنبیة أو خاصة في المرحلة الثانویة-2
مرتفعة 3,651,115مواكبة نظام التعلیم للتقدم العلمي التكنولوجي-3
مرتفعة 3,601,219توافر أجواء الحریة في المؤسسة-4
مرتفعة 3,591,162سرعة الحصول على قبول للدراسة فیھا  -5
مرتفعة 3,581,153تطور أسالیب الدراسة في المؤسسة-6
مرتفعة 3,571,135یوجد بھا تخصصات تتناسب مع احتیاجات سوق العمل-7
مرتفعة 3,531,186سھولة اختیار التخصص العلمي الذي أرغب فیھ-8
مرتفعة3,531,146تطور مستوى الخدمات والأنشطة الطلابیة-9

أرغب في تجریب الدراسة في مؤسسة ذات ثقافة أمریكیة، أو -10
بریطانیة، أو استرالیة

مرتفعة 3,521,195

مرتفعة 3,521,136تناسب أوقات الدراسة مع التزامات ظروفي العملیة-11
مرتفعة 3,501,177كفاءة وجودة مستوى التدریس-12
متوسطة 3,481,333بدیل عن الدراسة في الجامعات الخارجیة-13

متوسطة3,481,171سرعة الحصول على الوظیفة في سوق العمل-14
لاعتقادي أن مخرجات التعلیم الخاص أفضل من مخرجات التعلیم -15

الحكومي
متوسطة 3,471,204

متوسطة3,421,214مرونة أعضاء ھیئة التدریس وسھولة التواصل معھم-16
متوسطة 3,371,481حصولي على بعثة دراسیة من الحكومة-17
متوسطة3,331,328جاذبیة المناخ الثقافي للمؤسسة-18
متوسطة 3,231,208لدي القدرة على تمویل الدراسة-19
متوسطة3,111,423جاذبیة جمال مبنى المؤسسة-20
متوسطة 3,101,412عدم قبولي بمؤسسات التعلیم العالي الحكومیة-21
أرغب بدراسة تخصص غیر متوافر في مؤسسات التعلیم العالي -22

الحكومیة
متوسطة3,091,279

متوسطة3,091,189سھولة دراسة المقررات الدراسیة-23

 )1(الجدول 
 المتوسطات الحسابیة والانحرافات المعیاریة ودرجة الاستجابة مرتبة تنازلیا

 لبنود أسباب الالتحاق بمؤسسات التعلیم العالي الخاصة
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Pre-Service Teachers' Academic Achievement and Attitude towards Using Tablet PC in English Pronunciationالتحصيل ا�كاديمي لمعلمي ما قبل الخدمة واتجاهاتهم نحو استخدام الحاسوب اللوحي في نطق اللغة ا�نجليزية   
After collecting and tabulating the data into an SPSS software, a descriptive 

statistics has been executed. Figuer (1) describes the sample of the study.

Figuer (1) : Means and Standard Deviations for the Experimental and the Control
Groups across Academic Achievement and Attitude

      

than the control group, which consisted of (60) participants, on academic achievement as well as attitude. 
In addition, the control group had higher standard deviation than the experimental group in both academic 
achievement and attitude. This study sought to investigate the effects of tablet PC-based instruction on 
pre-service teachers’ pronunciation skills and their attitudes towards pronunciation in a tablet PC-based 
delivery environment. The type of data in this study is post-de facto. The experiment was commenced and 
in the end, the instruments were administered to the subjects in the experimental and control groups. 

      -
ers’ academic achievement in English pronunciation who used tablet PC compared to their counterparts who did 
not?”, the following table shows the results produced by an achievement test for both groups on post testing 
manipulating an ANOVA test.

 

Figuer (2) : Analysis of Variance for mean differences between the treatment 
group and the control group

      The results from the table above indicate that there is a positive mean difference between the treatment 
group and the control group in the development of their pronunciation skills. A tablet PC-based pronunciation 

      As shown in  (2), the ANOVA test for the differences between treatment and control group mean 
scores on the performance test demonstrates the means for the experimental group mean, meeting the level 

tablet PC-based instruction into pronunciation.

      
teachers’ attitude towards English pronunciation who used tablet PC compared to their counterparts who 
did not?”, the attitudes towards pronunciation development tablet PC’ software were also investigated. 
Using data from SATI, the following table sums up the results:

: Analysis of Variance for mean differences between the treatment 
group and the control group on attitudes

      The scale used for measuring attitudes towards the tablet-PC’ software in pronunciation (Pronunciation P1), 

supporting the notion that tablet PC-based instruction bore positive effects on the students’ attitudes towards 

As shown in 

positive results as to the effects of the treatment tablet PC-based delivery pronunciation programme.

The problem underlying the present paper was to determine the effects of courseware in tablet PC-
based instruction method in pronunciation skills of pre-service teachers in the college of Education 
at Kuwait University and their attitudes towards using tablet PC during this experience. After completing 
courseware work, pre-service teachers in both the experimental and the control groups took part 
in an achievement test in pronunciation skills and measured by an attitude scale to determine the 
attitudinal impact of using tablet PC as an instructional tool. Findings revealed an improvement in 
pronunciation skills and in the development of a positive attitude in favour of tablet PC-based 
in
Key Words: Pre- Service Teachers- Academic Achievement- Attitude- Tablet PC.

Population and Sample:
      The total number of target population was (267) of pre- service English teachers. Subjects of the 

clustered of classes and randomly assigned to both the experimental and the control group. Previous 
achievement tests as well as observations of the students’ performance in Phonetics and Conversation 
indicated that the population of the study are normally distributed and there were no big differences 
between the subjects in their pronunciation skills. In order to check that the groups are not different from 
each other and to ensure that the variations due to the treatments and were not affected by extraneous 

ANOVA assumption, which is used in the analysis of result section.

Tools:
Pronunciation Multimedia App (PronunApp):

      The programme used is an app about PronunApp, which is designed for beginner to intermediate level 
students to provide necessary and basic tools to improve English pronunciation skills, manipulating 
English pronunciation training, listening pronunciation exercises, photos and graphics, practice words 
and sentences and interactive and exiting pronunciation games. The app was judged by a jury of experts 
in Kuwait University for validation purposes.

Digital Device (Tablet PC):

      Students were allowed to use any tablet they prefer, almost all of them used iPad, one of them used 
Samsung tab. PronunApp was available in both Apple and Android systems. The students were asked to 
download the app on their devices at the beginning of the study.

Instruments:
Scale of Attitudes towards Tablets Instruction (SATI):

when this is used for educational purposes. Five dimensions of SATI were included: students’ views 
towards computer interaction (INTERACT); students’ degree of involvement in the tablet PC’ activity 
(INVOLVE); students’ views on individualized instruction (INDIVID); students’ perceptions toward 
self-paced instruction (SELFPAC); students’ level of anxiety when working with tablet PC (IVDANX).  Each 

Uni
was calculated using test-retest method. 

æ Academic Achievement Test (AAT):

An achievement test was designed for the purpose of the current study and 
con

(20) marks. Faculty members for the department of curriculum and teaching 
methods, face validated the instrument. A pilot study was carried out on 

(10) students whose major is English teaching and out of the study 
sample. The reliability of the test was calculated using Alpha Cronbach 

indicated a reliable test.

Treatment
-

quenced in (16) sessions. Subjects of the study were 
(60) pre-service teachers equally assigned to their 

respective groups by random assignment, with 
no consideration to extraneous factors such 

as gender and ethnicity, which have been 
equated; all are Kuwaiti males, with sim-

ilar socio-economic backgrounds 
and similar attainment rates. The 

same content studied in Pro-
nunApp was extracted to 

be provided in a lecture-
based format for the 

traditional control 
group. 

This study aims at:
Investigating the effectiveness of tablet PC-based instruction into pronunciation skills in English 
students at the College of Education, Kuwait University.
Seeking to tap into students’ attitudes towards pronunciation upon training on tablet PC-based 
instruction.
Presenting classroom settings with innovative tablet PC’ technologies in order to promote the 
learning process.
Enhancing pre-service teachers’ tablet PC skills to be ready for their future schools.
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Discussion

tablet PC-based instruction group and comparison group. Statistical tests indicated that project and comparison pre-
service teachers’ base performance scores and attitudes scores. However, the researchers’ observations together 
with performance assessment data, and attitudes scale data provide the three sources of evidence that the tablet 
PC-based instruction into pronunciation is successful in helping students learn the “new basics” and pronunciation 
skills necessary for the development of good listening and speaking skills in English that are at the core of the English 
department’s vision for students. Participant observation had it that students are more motivated, involved, interactive 
in class and engaged in classroom activities. 
      They also serve students taking greater responsibility for their own learning and collaborating more effectively with 

than the matched comparison group and that there was a trend towards higher scores in content mastery as well as on 
individual pronunciation skill areas. 
      The use of tablet PC’ software with varying activities in aural-oral input production and reception helped in providing 

2006) propose as a framework that supports a communicative-cognitive approach to teaching pronunciation. As digital me-
dia are used, students typically spend more time reviewing and revising the content of their learning lessons and develop 
a greater manipulation of their aural-oral skills. As well, using a software that establishes aural-oral communication goals 

and objectives that identify pronunciation needs as well as speech functions and the contexts in which they might occur 
(Kiraz & Ozdemir 2006; Mang & Wardley, 2012) is much helpful considering individualised, paced instruction, using 

more drill and practice, and even reproducing recordings of pre-service teachers’ voices for self-evaluation.
The activities in aural and oral training in the tablet PC’ software manipulated realistic segments and pieces 

of real-life discourse aiming for functional intelligibility, functional communicability, and enhanced self-
-

Furthermore, previous research also indicated that the learner’s attitudinal factors play a 

Smith, Sakamoto, Shimomura  & Wada, 2012; Rossing, Miller, et al. 2012). 
This may explain the relationship between enhanced pronunciation per-

formance and attitudes towards pronunciation teaching in a tablet 
PC-based learning environment. This is consistent with previous 

observations in the literature that nonlinguistic factors related 
-

ence achievement in pronunciation (Minoo, Mohammad 

Dr. Fayiz Aldhafeeri
Associate Professor for AppliedTechnology,

Training and Development

College of Education
Kuwait University

The tablets instructional experience made a positive difference in the skills

and attitudes of pre-service teachers in this study. However, without continual

reinforcement of the use of technology, skill level will not be maintained. Yet, time competes

with an already overwhelming course load in which students are learning theory, practice, and in

pronunciation, phonetics and conversational English.

Insights from the analysis of the results from this study leads to the following recommendations. The courseware 

programme for student teachers to allow maximum use of technology during the next years. Once students 

have taken the courseware, there should be continued emphasis placed on the importance of technology 

by requiring its use in all method and content courses. This continued practice would help sustain pre-service 

in teaching and learning. Therefore, it is imperative that TEFL professors are appropriately trained in the 

use of technology and be required and equipped to use technology in their daily teaching. This modelling 

will help keep technology in the forefront of the students learning experience.

æ

æ

æ
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:أسئلة الدراسة
ما مدى تقدیم كلیة التربیة للفرص التدریبیة 

الانتظامیة المتعلقة بالكفایات التدریسیة 
)  السؤال الثاني(والتقییمیة ) السؤال الأول(

لمعلمي المعلم فیھا وذلك من وجھة 
نظرھم؟ وھل یختلف معلمو المعلم في 
تحدید مدى تقدیم كلیة التربیة للفرص 

التدریبیة الانتظامیة لھم في مجالي 
الكفایات التدریسیة والتقییمیة باختلاف 

متغیرات الخبرة التدریسیة، والقسم العلمي، 
.)السؤال الثالث(والرتبة الأكادیمیة؟ 

:بعض التعریفات الاجرائیة
مخططة ومنظمة ھي مواقف : الفرص التدریبیة الانتظامیة

.ومتاحة لمعلم المعلم لاكتساب أو تنمیة معرفة أو مھارة أو اتجاه
ھي معارف ومھارات : كفایة التدریس وفق النظریة البنائیة

واتجاھات یمتلكھا معلم المعلم لیساعد متعلمیھ على الاستقصاء وبناء 
المعاني بدلا من تلقیھم للمعلومات فقط، وییسر لھم كذلك إدراك أن 
المعرفة ھي المعنى الذي یكونونھ بصورة نشطة من خبرتھم ومن 

منظورھم السابق ومن تفاعلھم مع العالم حولھم، ویدربھم لیبنوا 
.لأنفسھم مفاھیم من أجل أن یصلوا إلى الفھم العمیق للمعرفة

ھي معارف ومھارات واتجاھات یمتلكھا : كفایة تدریس طریقة الحالة
معلم المعلم مرتبطة باستخدامھ لنھج استقرائي للتعلم متمثل في قیام 

ومن ثم قیامھم ) حالة(متعلمیھ بقراءة موقف أو حدث أو مشكلة تفصیلیة 
بصورة جماعیة أو بصورة مجموعات بمناقشتھا وتحلیلھا للوصول إلى 

 .حلول أو تكوین فھم أعمق لمجال تطبیقي معین تحت إشرافھ
 

 نتائج سؤال الدراسة الثاني

 نتائج سؤال الدراسة الأول

تقاس كفاءة أي مؤسسة تعلیمیة بكفاءة ھیئتھا :مقدمة وإحساس بالمشكلة
وتحرص العدید من مؤسسات . التدریسیة وما تملكھ ھذه الھیئة من معارف ومھارات واتجاھات

التعلیم العالي على تطویر وتحدیث برامجھا التعلیمیة، وتستثمر جھودھا أیضا في تطویر مبانیھا 
إلا أن ھذا التحدیث والتطویر قد لا یصاحبھ . وأجھزتھا وأدواتھا ومناھجھا والنظام الإداري فیھا

بصورة متوازیة اھتمام تلك المؤسسات بتطویر وتنمیة قدرات الھیئة التدریسیة فیھا، وذلك 
انطلاقا من إیمان القائمین على تلك المؤسسات بمسلمة أن عضو ھیئة التدریس في مؤسسة 

غیر أن . التعلیم العالي على درجة عالیة من الكفاءة العلمیة التي تؤھلھ للقیام بدوره المطلوب
الواقع یحتم علینا ألا نقبل بھذه المسلمة بصورة آلیة؛ فالتغیر في طبیعة العملیة التعلیمیة وطبیعة 
المتعلمین، إلى جانب التغیر المتسارع في الظروف الاجتماعیة والتقنیة والتعلیمیة، یتطلب قیام 

وینادي المفكرون في ھذا المجال بأھمیة . الھیئة التدریسیة في تلك المؤسسات بأدوار مستحدثة
تزوید الھیئة التدریسیة في تلك المؤسسات بكفایات تدریسیة وتقییمیة متنوعة وفعالة تؤدي إلى 

,Keeling & Hersh(تحقیق التعلم الأفضل كما وكیفا  2011.( 

: أھم التوصیات
إنشاء مركز مختص بتطویر . 1

كفایات التدریس وكفایات التقییم 
لدى معلمي المعلم، والاستفادة من 

.خبرات المراكز العالمیة المماثلة
تبني معاییر جمعیة معلمي . 2

ووضع ) ATE(ِالمعلم الدولیة 
التطبیقات لھا وخاصة المتعلقة 

.بمعیار التدریس ومؤشراتھ
تبني كلیة التربیة برنامجا . 3

واضحا ومعلنا للتدریب الانتظامي 
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ھذه الدراسة إلى التعرف على مدى تقدیم كلیة التربیة في جامعة الكویت للف�رص التدریبی�ة ھدفت: ملخص
الكفای��ات التدریس��یة ف��ي مج��اليإلیھ��ا وذل��كالمنتس��بین)المعل��ملمعلم��ي(لأعض��اء ھیئ��ة الت��دریسالانتظامی��ة
بندا تعكس الكفایات التدریسیة والتقییمیة التي جاءت في الإط�ار ) 21(مكونة من استبانةتم تصمیم . والتقییمیة
لكلیة التربیة في جامعة الكویت وما یتوافق معھا من مؤشرات لمعیار التدریس لجمعیة معلمي المعلم المفاھیمي

(ATE) . ع�دد (جمیع معلمي المعلم ف�ي كلی�ة التربی�ة المتواج�دین فعلی�ا عل�ى رأس عملھ�م شارك في الدراسة
وذل�ك (ANOVA)الإحصاء الوص�في واختب�ار تحلی�ل التب�این الأح�ادي تم تحلیل نتائج الدراسة باستخدام ). 84

إلى أن غالبیة معلمي المعل�م ف�ي كلی�ة التربی�ة نتائج الدراسة أشارت . لإیجاد الفروق بین المجموعات المختلفة
ف�ي مج�الي الكفای�ات التدریس�یة انتظامی�ةفي جامعة الكویت یرون بأن كلیة التربیة لا تقدم لھ�م فرص�ا تدریبی�ة 

لم تتوصل نتائج الدراسة إلى فروق دالة إحصائیا في متوس�ط آراء معلم�ي المعل�م ح�ول م�دى تق�دیم . والتقییمیة
القس�م العلم�ي، والرتب�ة كلیة التربیة للفرص التدریبیة الانتظامیة لھم تبعا لمتغیرات س�نوات الخب�رة التدریس�یة، 

.التوصیاتمنعدداقدم الباحث والأدبیات،تمت مناقشة نتائج الدراسة في ضوء .الأكادیمیة
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الجمع حتى عدد
نتائج المشارك فھد في مرحلة خط الأساس(١٨)

ملخص الدراسة
تھدف ھذه الدراسة إلى إختبار فاعلیة برنامج قائم على تعلم الریاضیات باللمس- Touch Math على 
إكساب تلامیذ المرحلة الابتدائیة – الصف الثالث - المفاھیم الحسابیة الأساسیة لعملیة الجمع، إختیرت 
السدیم  مدرسة  من  الریاضیات  مادة  في  التعلم  بصعوبات  المشخصین  التلامیذ  من  الدراسة  حالات 
الإبتدائیة للبنین، وتكون عدد المشاركین في الدراسة  من (٣) تلامیذ تم تشخیصھم على أنھم من ذوي 
في  التحصیل  وإختبار  علیھم،  الأطفال  لذكاء  وكسلر  إختبار  تطبیق  بعد  الریاضیات  تعلم  صعوبات 
الریاضیات. تم تطبیق البرنامج العلاجي التربوي من خلال تصمیم الحالة الواحدة ذو الخطوط القاعدیة 
المتعددة عبر الحالات Multiple-Baselin Design  ،  أظھرت النتائج فاعلیة البرنامج القائم على 
تعلم الریاضیات باللمس في تنمیة قدرات التلامیذ في المفاھیم الحسابیة الأساسیة لعملیة الجمع بناتج لا 
یزید عن١٨، حیث تبین وجود تحسن ملحوظ في أداء التلامیذ، حیث تراوحت نسب إتقانھم قبل تطبیق 
البرنامج التدریسي ما بین (٢٥٪) إلى (٤٥٪) ،إرتفعت مع نھایة البرنامج التدریسي إلى ما بین (٩٥٪) 

إلى (١٠٠٪).

توزیع نقاط اللمس في البرنامج التدریسي
لكل رقم في منھاج ریاضیات اللمس رقم مناظر لھ من نقاط اللمس الموضوعة على ذلك الرقم حیث 
أنھ من المھم أن نقوم بإستخدام نفس النمط من النقاط للإعداد من ١ إلى ٩. كل نقطة منفردة یجب لمسھا 
وعدھا لمرة واحدة بینما یتم لمس النقاط المزدوجة وعدھا مرتین والصفر لیس لھ نقاط لمس ولا یعد.

-ثانیا : نتائج المشارك محمد بدأت تنخفض عند تطبیق إختبارات خط الأساس حیث كان متوسط نتائجھ 
في إختبارات خط الأساس السبعة ( م = ٣١٫٤٪) بینما كان المدى یتراوح ( المدى=٢٥٪-٤٥٪ ) ، 
ولكن نتائجھ بدأت بالإرتفاع بشكل ملحوظ في مرحلة التدخل عند تطبیق البرنامج التدریسي القائم على 
تعلم الریاضیات باللمس حیث كان متوسط نتائجھ في إختبارات مرحلة التدخل المكونة من أربعة عشر 
إختبار ( م = ٨٠٫٧٪) بینما كان المدى یتراوح ( المدى=٦٠٪-٩٥٪) ، وبعد خمس جلسات من إنتھاء 
للتأكد من ثبات المستوى عند المشارك حیث  التدخل )  التدخل تم تطبیق إختبار ( لمضاعفة  مرحلة 

حصل فھد على نسبة ٩٥٪.   

 - ثالثا: نتائج المشارك الولید بدأت تنخفض عند تطبیق إختبارات خط الأساس حیث كان متوسط نتائجھ 
في إختبارات خط الأساس العشرة( م = ٢٨٪) بینما كان المدى یتراوح بین ( المدى=٢٥٪-٤٠٪ ) ، 
ولكن نتائجھ بدأت بالإرتفاع بشكل ملحوظ في مرحلة التدخل عند تطبیق البرنامج التدریسي القائم على 
تعلم الریاضیات باللمس حیث كان متوسط نتائجھ في إختبارات مرحلة التدخل المكونة من أربعة عشر 
إختبار ( م = ٧٨٫٥٪) بینما كان المدى یتراوح ( المدى=٥٥٪-٩٥٪) ، وبعد خمس جلسات من إنتھاء 
للتأكد من ثبات المستوى عند المشارك حیث  التدخل )  التدخل تم تطبیق إختبار ( لمضاعفة  مرحلة 

حصل فھد على نسبة ٩٥٪.     

الأسالیب الإحصائیة المستخدمة
تستخدم الدراسة الحالیة الأسالیب الإحصائیة التالیة:

• المتوسطات الحسابیة والإنحرافات المعیاریة والنسب المئویة: للتعرف على متوسط درجات كل تلمیذ 
على الإختبار التحصیلي في الریاضیات قبل وأثناء تطبیق البرنامج التدریسي.

• إستخدام الفحص البصري Visiual inspection في تحلیل نتائج المشاركین في الدراسة بشكل 
یومي.

نتائج الدراسة
- فاعلیة برنامج قائم على تعلم الریاضیات باللمس لتحسین المستوى التحصیلي لذوي صعوبات التعلم 
في الریاضیات حیث تبین وجود تحسن ملحوظ في أداء المشاركین ، حیث تراوحت نسب إتقانھم قبل 
تطبیق البرنامج التدریسي ما بین (٢٥٪) إلى (٤٥٪) ، إرتفعت في نھایة البرنامج التدریسي إلى ما 

بین (٩٥٪) إلى (١٠٠٪).
- أولا : نتائج المشارك فھد بدأت تنخفض عند تطبیق إختبارات خط الأساس حیث كان متوسط نتائجھ 
في إختبارات خط الأساس الأربعة ( م = ٤٢٫٥٪) بینما كان المدى یتراوح (المدى=٢٥٪-٥٥٪ ) ، 
ولكن نتائجھ بدأت بالإرتفاع بشكل ملحوظ في مرحلة التدخل عند تطبیق البرنامج التدریسي  حیث كان 
متوسط نتائجھ في إختبارات مرحلة التدخل المكونة من أربعة عشر إختبار ( م = ٨١٫٧٪) بینما كان 
المدى یتراوح بین ( المدى=٥٥٪-٩٥٪) ، وبعد خمس جلسات من إنتھاء مرحلة التدخل تم تطبیق 
إختبار ( لمضاعفة التدخل ) للتأكد من ثبات المستوى عند المشارك حیث حصل فھد على نسبة ١٠٠٪. 

المقترحات
- تطبیق البرنامج التدریسي القائم على استراتیجیة الریاضیات باللمس على تلامیذ صعوبات التعلم في 

في دولة الكویت بالصفوف الأخرى كمرحلة ما قبل المدرسة.
- تطبیق البرنامج التدریسي القائم على استراتیجیة الریاضیات باللمس على تلامیذ صعوبات التعلم من 

ذوي الإحتیاجات الخاصة الآخرین كتلامیذ ذوي الإعاقة الذھنیة الخفیفة، والتلامیذ التوحدیین.
تعلم  إستراتیجیة  على  القائم  التدریسي  بالبرنامج  الكویت  دولة  في  الریاضیات  مناھج  تضمین   -

الریاضیات باللمس لتمكین جمیع التلامیذ على إختلاف مستویاتھم للإستفادة من ھذه الإستراتیجیة. 

المصادر 
أولا المراجع العربیة:

- جانت, بفرلي. (٢٠١٤). صعوبات التعلم والإعاقات البسیطة ذات العلاقة: خصائص وإستراتیجیات 
تدریس وتوجھات حدیثة. ترجمة سھى الحسن. عمان: دار الفكر.

للنشر  المسیلة  دار  عمان:  (ط٣).  والتطبیقي  النظري  التعلم  (٢٠١٢). صعوبات  راضي  الوقفي،   -
والتوزیع.

- العمري ، محمد احمد شحادة. (٢٠١٢). أثر برنامج تدریبي في تعلیم مھارات الریاضیات لطلبة 
الثالث من ذوى صعوبات التعلم في محافظة اربد. دراسات عربیة في التربیة وعلم النفس،  الصف 

السعودیة, ٢٨ (١)، ١١ - ٣٠.
ثانیا المراجع الانجلیزیة:

- Dombrowski, C. (2012). Improving Math Fact Acquisition of Students with Learning Disabilities 

Using the" Touch Math" Method (Doctoral dissertation),  Rowan University. College of 

Education.

- Avant, M. J. T., & Heller, K. W. (2011). Examining the effectiveness of TouchMath with students 

with physical disabilities. Remedial and Special Education, 32(4), 309 - 321. 

- Mays, D. (2008). TouchMath: An Intervention that Works.  Master's Degree in Education. 

Asbury College.

خطوات إجراء الدراسة
- إعداد الإختبار التحصیلي والتحقق  من مؤشرات صدقھ وثباتھ.

- بناء البرنامج التدریسي القائم على تعلم الریاضیات باللمس والتحقق من مؤشرات صدقھ.
- زیارة مدرسة السدیم النموذجیة الإبتدائیة بنین بمنطقة مبارك الكبیر التعلیمیة ومقابلة الإدارة لتوضیح 

أھداف الدراسة .
- مقابلة التلامیذ وتطبیق الإختبار القبلي علیھم ثم فرزھم بناء على نتائجھم بالإختبار القبلي وتم إختیار 

٣ تلامیذ الذین حصلوا على أقل درجات لیشكلوا عینة الدراسة الرئیسیة.
البرنامج  في  الواردة  المفاھیم  تشمل  التي  إختبارات  المكونة من ٤  الأساس  إختبارات خط  تطبیق   -

التدریسي بشكل فردي على كل تلمیذ .
- تم التدخل على المشارك فھد من خلال تطبیق البرنامج بعد ٤ جلسات بینما إستمر كل من محمد 
والولید في خط الأساس و إستمر محمد ٧ جلسات في خط الأساس بینما إستمر الولید ١٠ جلسات  بناء 

على التصمیم متعدد الأساس.
- بعد الجلسة السابعة لمحمد تم التدخل في تطبیق البرنامج التدریسي بینما تم التدخل للولید بعد الجلسة 
العوامل  التدخل ولیس  نتیجة  إرتفاع درجاتھم  أن  للتوصل  الأساس  متعدد  بناء على تصمیم  العاشرة 

الدخیلة التي تؤثر على الصدق الداخلي . 
- تم تطبیق إختبارات مرحلة التدخل بشكل یومي على جمیع المشاركین بحیث یحتوي كل إختبار على 
Touch Math حیث  باللمس  الریاضیات  تعلم  برنامج  تطبیق  تدریسھا من خلال  تم  التي  المفاھیم 
تدرجت الإختبارات بناء على الحصص الدراسیة في البدایة تكون الإختبارات تحتوي أرقامھا على نقط 
على الأعداد ثم تتدرج بأن یكون الإختبار یحتوي أحد طرفي عملیة الجمع على النقط ومن ثم في النھایة 

یصبح المشارك قادر على حل الإختبار بعبارات جمع لا تحتوي على نقط. 
- مقارنة مدة تقدم كل تلمیذ قبل وأثناء تطبیق البرنامج التدریسي بإستخدام الفحص البصري وحساب 

النسب المئویة للمشاركین الثلاثة .
- بعد إسبوع من إنتھاء مرحلة التدخل یطبق إختبار ( مضاعفة التدخل ) على كل مشارك بحیث لا 

تحتوي عبارات الجمع فیھ على نقط لتأكید إستمرار المشارك على المستوى الذي أحرزه. 
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أھداف الدراسة
١- إختبار فاعلیة البرنامج القائم على تعلم الریاضیات باللمس في تحسین المستوى التحصیلي  لتلامیذ 

الصف الثالث الابتدائي ذوي صعوبات التعلم في مادة الریاضیات .
مادة  في  التعلم  صعوبات  ذوي  لتلامیذ  التحصیلي  المستوى  لتحسین  تدریسي  برنامج  إعداد   -٢

الریاضیات بطریقة تعلم الریاضیات باللمس.

منھجیة الدراسة
تتبع الدراسة الحالیة المنھج التجریبي، حیث تسعى للتعرف على فاعلیة البرنامج التدریسي، وتعتمد 
 Multiple القاعدیة المتعددة عبر الحالات الدراسة الحالیة على تصمیم الحالة الواحدة ذو الخطوط 
Baseline Design  ، حیث یتم فیھا دراسة الحالة الواحدة بدلا من المجموعة وإثبات أن التغیر 
الملحوظ في مستوى الحالة یكون نتیجة مرحلة التدخل، ویقوم ھذا المنھج على تحدید مستوى كل تلمیذ 
على حدة قبل تطبیق البرنامج التدریسي، ثم دراسة مستوى تقدم كل تلمیذ خلال البرنامج التدریسي 
بشكل دوري. حیث یتم إخضاع الحالة لقیاسات متعددة قبل وأثناء تطبیق البرنامج العلاجي وھذا یساعد 
على إثبات أن التحسن الذي حصل للمشاركین في الدراسة نتیجة للمعالجة ولیس جراء عامل الصدفة.

عینة الدراسة
 تكونت عینة الدراسة من (٣) تلامیذ مشاركین من مدرسة السدیم النموذجیة الإبتدائیة بنین بمنطقة 
مبارك الكبیر التعلیمیة  وتم إختیارھم من جمیع تلامیذ الصف الثالث في المدرسة المشخصین على أنھم 
التحصیلي في  تلمیذا من خلال تطبیق الإختبار  الریاضیات وعددھم (١٩)  تعلم  من ذوي صعوبات 

الریاضیات علیھم، حیث تم إختیار أقل (٣) تلامیذ تحصیلا لیشكلوا أفراد المجموعة التحصیلیة.  

أدوات الدراسة
أولا: الإختبار التحصیلي في الریاضیات

قامت الباحثة بإعداد الإختبار الذي یقیس مستوى التلامیذ في المھارات الأساسیة في الریاضیات للصف 
الثالث الإبتدائي یتكون من (٤٠) مسألة، حیث یتكون الإختبار من أربعة إختبارات فرعیة كل إختبار  
یتكون من (١٠) مسائل في جمع عددین لایزید ناتجھما عن ١٨ وقامت الباحثة بالتحقق من مؤشرات 

صدقھ وثباتھ.

ثانیا: إختبار وكسلر لذكاء الأطفال
صورتھ  في  المقیاس  وتألف  الدراسة  في  المشاركین  على  الأطفال  لذكاء  وكسلر  مقیاس  تطبیق  تم 
العادي وإثنان یستعملون كإختبارات  الأصلیة من إثني عشر مقیاساً فرعیاً (عشرة منھا في التطبیق 

إحتیاطیة) وقد صنف في مجموعتین المقاییس اللفظیة والإختبارات الأدائیة.

ثالثا: البرنامج التدریسي
أعدت الباحثة البرنامج التدریسي القائم على طریقة تدریس الریاضیات باللمس Touch Math في 
عملیة الجمع وتم تعریبھ بما یلائم أھداف الدراسة بعد أخذ الموافقة من المؤسسة القائمة على إعداد 

. Touch Math البرنامج
 Universal المنطلقات النظریة للبرنامج التدریسي: تم إعداد البرنامج ضمن التصمیم العالمي للتعلم -
للتدخل  الإستجابة  من  الثانیة  المرحلة  في  وطبق  الفئات  جمیع  لیلائم   Design for Learning
Response to Intervention للتلامیذ ذوي صعوبات التعلم لمادة الریاضایات وھم في مرحلة 

خطر من الفشل الدراسي ویھدف التدخل لمنع الفشل الاكادیمي لھؤلاء التلامیذ.

نتائج المشاركین في الدراسة في مرحلة خط الأساس و مرحلة التدخل ومضاعفة التدخل

Contact 
Eman Alaradi, Master - Email: eman-alaradi@hotmail.com - Tel: +965 99714721

١٢٣٤٥٦٧إختبار خط الأساس

٪٢.٥ - ٢٥

٪٣.٠ - ٣٠

٪٣.٥ - ٣٥

٪٤.٠ - ٤٠

٪٤.٥ - ٤٥

الدرجة - نسبة الإتقانمحمد

الجمع حتى عدد
نتائج المشارك محمد في مرحلة خط الأساس(١٨)

١٣٤إختبار خط الأساس

٪٢.٥ - ٢٥
٪٢.٠ - ٢٠

٪٣.٠ - ٣٠

٪٣.٥ - ٣٥

٪٤.٠ - ٤٠

٪٤.٥ - ٤٥

الدرجة - نسبة الإتقانالولید

الجمع حتى عدد
(١٨)

٢٦٧ ٥٩١٠ ٨
نتائج المشارك الولید في مرحلة خط الأساس

١١

٢

٢٣

٣

٤
٤

٥,٦

٧,٨

٧,٨

٧

٥,٦ ٥,٦ ٥,٦

٥

٣

٣,٤
٣,٤ ٣,٤

٣,٤

٢
٢

١١١

١,٢

١,٢ ١,٢ ١,٢

31



Education  R esearch   Sector
Scientif ic  Poster  Day

March 21, 2016

ABSTRACTThis study explored the perceptions and attitudes of pre-service science teachers in the COE at KU about using concept/mind maps and its related apps as facilitative tools, for teaching and learning, in science education. 
The findings disclose that 74.2 percent of participants asserted being aware about concept/mind maps beforehand. However, the vast majority, 96.8 percent, affirmed that they are not aware about concept/mind mapping apps. The results also 
indicate that all participants were highly satisfied with utilizing concept/mind mapping apps in education, accordingly, their reaction-based satisfaction level was extremely positive and significantly high among all subgroups. The participants favored 
utilizing such tools for constructing their concept/mind maps over hand-drawing or regular desktop productivity apps. They also do believe that these tools are important constituents for promoting thrive and success in science education. 
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INTRODUCTION ICT has become a vital aspect of our world in various 
domains, including education. Concept/mind mapping apps have been recognized 
broadly to be very effective ICT tool in education for learners of all ages and in all subject 
areas, including science education. These apps can be utilized to deliver a distinctive 
visual display of how learners generate, categorize, arrange, associate, and synthesize 
information in order to construct on their existing knowledge. The apps also heighten 
motivation and inspire critical thinking and visual learning, as well as promote innovation 
and creativity. This kind of applications has the potential to create the keystone for solid 
and meaningful lifelong learning opportunities. 

OBJECTIVE The study’s objective was to explore the perceptions, attitudes, 
and willingness of pre-service science teachers in the COE at KU about using concept/mind 
maps and its related apps as facilitative tools, for teaching and learning, in science education.

RESEARCH QUESTIONS
1. Are pre-service science teachers at KU aware about concept/mind maps and its related apps?
2. Do KU’s pre-service science teachers utilize concept/mind maps and its related apps as 

facilitative tools in science education?
3.  Are KU’s pre-service science teachers satisfied with concept/mind maps and its related tools?
4. What are the complications associated with using concept/mind maps and its related apps?
5. Do KU’s pre-service science teachers believe that concept/mind maps and its related tools 

are useful ingredients for success in education?
6. How KU’s pre-service science teachers feel about their experience with concept/mind maps 

and its related apps as facilitative tools in science education?

SIGNIFICANCE Since 1977, when Joseph Novak published his educational 
theory underlying concept maps and how to construct and use them in education as a 
teaching, learning, and measurement tool, many research studies were conducted. These 
studies have recognized the significance of concept/mind maps and its related apps in 
enhancing education, generally, and for stimulating and improving science education 
specifically. However, after searching, retrieving, and reviewing literature for this study, the 
researchers found no evidence of such studies in AGCC and Middle East focusing on this 
topic neither in PK-12 education nor in higher education. The research presents the decision 
makers with empirical evidences that either sustain or challenge the application and 
integration of concept/mind maps and its related apps as facilitative tools in education. 

METHODOLOGY
Research Design A descriptive research design was used. In fact, the first level 
(i.e., reaction) of Kirkpatrick’s/Phillips’ classic 5-level evaluation research model was 
exploited to assess and validate the reaction-based satisfaction level of COE’s 
pre-service science teachers regarding the utilization and integration of concept/mind 
maps and its related apps as facilitative tools for promoting science education.  
Sample 31 female junior and senior undergraduate students from the COE at KU 
enrolled in one section of an undergraduate 300-level course entitled “Elementary 
Science Teaching Methods 0840-323” for the Fall semester of 2011-2012 academic year 
were requested to take part in this study. The sample represented various ethnic and 
academic backgrounds. The academic course is a compulsory requirement for the 
professional preparation of all pre-service elementary science teachers in the COE. The 
course is a 3-credit class taught the same subject content by the same instructor, using 
the same delivery method for instruction, traditional instructor-led face-to-face.
Data Collection The researchers introduced concept/mind maps to the participants 
at the middle of the Fall semester of 2011-2012. Each pre-service science teacher was 

asked to select a topic from Kuwait’s governmental science education curriculum in order 
to construct a supplementary hand-made concept/mind map related to that topic. Later 
on, the researchers encouraged the participants to utilize and integrate ICT tools in the 
formation process of their concept/mind maps, without endorsing any particular type of 
desktop productivity apps. Afterward, the researchers elaborated in their presentation to 
include detailed information about concept/mind mapping apps. The pre-service teachers 
were trained on utilizing and integrating one of the well-known concept/mind mapping 
apps. Again, they were asked by the researchers to use the app in the creation process of 
their maps. At the end of the deployment period, which took two months, the pre-service 
science teachers were asked to complete the Likert scale survey. Additional qualitative 
mode of inquiry (i.e., informal observations) was also used.
Methods of Analysis Various methods of analysis were used to scrutinize the  data. 
The descriptive analysis measures applied were frequency, percentage, mean, and 
standard deviation. The inferential statistics procedures utilized, in order to scan for 
differences among the research’s questions and other factor variables (e.g., GPA, university 
grade level, type of ICT user, and type of learner), were ANOVA, Dunnett’s C multiple 
comparisons test, Scheffe’s multiple comparisons test, and independent-samples t-test. 

RESULTS
RQ.1 - Awareness %74.2 of participants asserted being aware about concept/mind 
maps before taking the academic course (M = 3.68, and SD = 1.326). However, the vast 
majority, %96.8, acknowledged that they are not aware about concept/mind mapping 
apps (M = 1.65, and SD = 0.551). The results of the inferential tests disclose no significant 
differences among the subgroups with respect to “GPA”, “University Grade Level”, and 
“Type of ICT User”. Nevertheless, pre-service science teachers’ responses to RQ-1 show 
significant differences among all subgroups with respect to “Type of Learner”, t(25.437) = 
2.703, p < 0.05, (p = 0.012).
RQ.2 - Utilization %87.1 of participants affirmed that they have just started using 
concept/mind maps (M = 4.06, and SD = 1.031) and regular desktop apps (M = 3.97, and 
SD = 1.169) in order to construct these maps during the academic course. All participants 
agreed that they have just started utilizing concept/mind mapping apps (M = 4.61, and SD 
= 0.495).  No significant differences among the subgroups were revealed. 
RQ.3 - Satisfaction All participants acknowledged that they were satisfied with 
using concept/mind maps and its related apps. However, the vast majority of them were 

not satisfied with neither creating hand-drawn maps (%90.3, M = 1.87, and SD = 0.562) 
nor constructing their mind maps using regular desktop apps (% 96.7, M = 1.87, and SD 
= 0.428). No significant differences among the subgroups were discovered.
RQ.4 - Complication All participants acknowledged that using concept/mind mapping 
apps for creating their mind maps was the easiest and most effective method (M = 4.74, 
and SD = 0.445), even though the majority of these specialized applications do not fully 
support Arabic language. Also, the participants affirmed that utilizing non-specialized ICT 
tools is much more difficult than hand-drawing. No significant differences among the 
subgroups were found. 
RQ.5 - Usefulness All participants conceded (M = 4.47, and SD = 0.319) that mind 
maps and its related apps are useful and valuable facilitative and enhancement tools for 
promoting thrive and success in education. No significant differences among the 
subgroups were disclosed.
RQ.6 - Reaction The reaction-based satisfaction level for all participants is significantly 
high with respect to their experience with concept/mind maps and its related apps (M = 
4.49, and SD = 0.271). No significant differences among the subgroups were observed. 

CONCLUSION Accordingly, the findings of this research delineate that 
there is sufficient demand for introducing and using concept/mind maps and its related 
application software as facilitative and enhancement tools in education at KU, specifically, 
and other higher education institutions, generally, as well as in Kuwait’s PK-12 education.

RECOMMENDATIONS
1. Teachers need to discover a different approach of looking at their pupils. They are 

encouraged to facilitate student-centered UDL environments. 
2.  A thorough teacher introduction, training, & support for using mind mapping apps is required.
3. Administrative-level commitment to mind mapping can be powerful sources of support. 
4. Creating an online virtual community where teachers and students are able to communicate, 

cooperate, and attain support from each other as well as from other educators. 
5. More emphasis should be given to other factors affecting the usefulness of mind maps 

and its apps as facilitative and learning enhancement tools such as: disability, grade 
level, point of implementation, instructional context, and ease of implementation. 

6. Promoting open-ended activities for constructing mind maps are preferable.
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Introduction
Citizenship is one of the subjects that drew attention of sociologists and decision makers, politicians and educators around the world. Challenges of 21st century could not be neglected by the

world, in general, and the Arab world, in particular. The word “Citizenship” connotes a wide range of concepts and values learned from society, school, family, and society as a whole. Education is
entrusted with paying attention to promoting affiliation, national pride, plant citizenship and patriotism, defining rights and obligations for youth, care to practice such rights since childhood so
citizenship and patriotism became solid and part of individual’s personality and education, Thus education must be deliberate and purposeful under the supervisions of the government from
kindergarten until University education via integrating Citizenship principles in curriculums. Thus an individual will become responsible adult in his society in the future ( Al-Maamari, 2009)

Statistical Analysis
SPSS program used to conduct appropriate statistical analysis and processed statistically.

Purpose of study
In light of study problem and questions, the current study aims to analyze Social Studies and English language textbooks of the Intermediate School Stage in the State of Kuwait in order to identify
the number of Citizenship values and concepts taught in these textbooks. Considering the importance of values and concepts in enhancing Citizenship of students, this study will look for the
deficiency or negligence of some values and concepts regarding its appearance in these textbooks. More definitely the studies aim at the following: Objectives :
To identify Citizenship values and concepts in Social Studies and English Language textbooks of the Intermediate Schools in the State of Kuwait.
To identify Citizenship values and concepts those are not mentioned in Social Studies and English Language textbook.
To give suggestions and solutions to increase the amount of Citizenship values and concepts in Social Studies and English language textbooks in the intermediate stage.

methodology
Following the review of previous literatures and studies related to Citizenship values and
concepts, 30 values and concept were identified and set in a table including all these items,
repetition, ratio and categorization of such words according to its indication at
Intermediate school textbooks. Table No. (1) Indicate such values and concepts.

Table 1.Values and Concepts of Citizenship

Results 
The concepts most frequently mentioned in social studies texts were cooperation and the
Islamic creed while the concepts most often referenced in the English language texts were
loyalty, identity, social solidarity, and rights and obligations. These findings deal with similar
to the results of previous literature (Al Khayat, 1999; De la Caba and Alxurra, 2006; Faryha,
2004; Mubarak, 1994; Shanzaga, 2011) that found a concentration on social citizenship and
cooperation.
Many concepts of citizenship are clearly neglected in the intermediate school social studies
and English language textbooks that’s due to the curriculum committees in the ministry of
Education who decided that these values are enough and most urgent to be included in
these books, may be because of not seeing the future change of events and the important
values needed like volunteering in social and political campaigns.
The frequencies and percentages in the previous tables show a shortage of interest in a
number of concepts of citizenship, in spite of its importance for students and their future. All
agree that there is a lack of focus on citizenship values that students need to learn through
the curriculum of basic subjects such as social studies and English language. The researchers
would like to point out that although there are few concepts in the textbooks it is up to the
teachers to emphasize on the important concepts either it’s the lack of knowledge or the
lack of time in class .

This study aims to identifying the values and concepts of citizenship in the textbooks of social studies and English textbooks in the intermediate stage at State of Kuwait. The (30) values and concepts
of Citizenship were designed and applied on contents of sixth grade to ninth grade social studies and English language textbooks. The content analysis was used to determine the existence of
citizenship values and concepts in those books. Findings indicate that the citizenship concepts and values in social studies textbooks superior to the English language textbooks in terms of attention
to the following values and concepts of Citizenship (Affiliation - Cooperation - Justice and Equality - Security - maintaining public property). On the other hand it was observed the superiority of the
English language textbooks contents on social studies textbooks contents in terms of loyalty, identity, commitment, respect for law and order, the rights and obligations. More so, the both of social
studies and English language curriculums were unified in the neglecting the public freedoms, social solidarity, shura and democracy, altruism& sacrifice, tolerance, respect the opinions of others,
charity, protection of the Constitution, defending the homeland, interdependence & solidarity and common history &culture. The study recommends the reformulation of social studies& English
language curriculums of intermediate stage with a greater focus on the values and concepts of Citizenship, and to have series of research studies to analysis the contents of various curriculums at
levels of education; in order to assured the consistent of them with the needed values and concepts of Citizenship.
Keywords: citizenship, social studies & English language textbooks, middle school stage, affiliation, cooperation, justice, equality, loyalty, identity.

#                      Value or Concept 
1                         Affiliation 
2                            Loyalty 
3                           Identity 
4                       Commitment  
5  Social solidarity  
6           Rights and Obligations 
7                    Public Freedoms
8             Shurra and Democracy
9             Justice and Equality
10      Citizenship and Patriotism
11 Cooperation 
12           Altruism and Sacrifice

                       13 Tolerance
 14   Security and Stability
15                     Islamic Creed

#                    Value or Concept 
16                     Arabic Language 
17  Respect the Opinions of others
18                               Charity 
19        Protecting  the Constitution
20                        Public Interest 
21             Respect Law and Order
22                Defending Homeland 
23    Maintaining Public Properties 
24       Active Social Participation 
25                  Responsibility
26 Appreciating Community Efforts 
27                National Pride        
28    Independence and Liberation  
29   Interdependence and Social Solidarity
30      History and Common Culture

Conclusion 
In light of the results of the study the percentage of values and concepts essential to create good
citizen like Affiliation, identity, commitment, rights , and duties that reveal in the English
language subject. Public freedoms, We would like to add as researchers that curriculum
supervisors should emphasize on values by including the curriculum some special activities
related to it with practical experiences help for solidarity in social work which will reflect on the
students' personalities and add to their experiences.
democracy, justice &equality, citizenship and patriotism, tolerance, security and etc., are
important values of our youths, they should be educate and coach to practice these values in the
streets, by respecting the policeman, in order minimize crime rate and violence in the city. All of
these will shape a better future for our country. As researchers believed that these textbooks
needs urgent revision or replacement with new more practical modern textbooks to suit the
changes of events and needs of the Kuwaiti community in putting in mind the changes of the
Arabic spring, and how can we cop with these huge changes in our region with this in mind and
after reviewing the findings, it is recommended the modification of both social studies and
English language textbooks at the intermediate level to emphasize important concepts of
citizenship like loyalty, identity, commitment, social solidarity, public freedoms, democracy, and
altruism, respecting other’s opinions, respecting law and order, maintaining the Constitution, and
defending the homeland.
Conducting further research to verify the degree of concern about the concepts of citizenship in
the curriculum at the primary and intermediate level.
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 الخلاصة
حولالكویتجامعةفيالتربیةبكلیةالمعلیمنإعدادبرامجفيالخدمةقبلالمعلمینرأيحولالبحثإلىالحالیةالدراسةھدفت
حیثللبحثأداةصممت.الكویتدولةفيالعادیةالتعلیممدارسفيالخاصةالاحتیاجاتذويالطلبةدمجوتطبیقنجاحمدى

النتائجأشارت.عشوائیاتوزیعھاتم)150(أصلمن)144(عددھمالبالغالخدمةقبلالمعلمینرأيلقیاسمتغیراتأربعةتضمنت
الدمجالشامل،التعلیمالدمج،تطبیق،الدمجمدارسفيللتدریسالمتعلمینإعدادحولالمتغیراتفيإحصائیةدلالةوجودإلى

التوصیاتووضعتالكویت،بدولةالعادیةالمدارسفيالدمجواقعلمعرفةبدقةتحدیدھاتمالدراسةھذهفيالإستنتاجات.بأنواعھ
 .العادیةمدارسفيالخاصةالاحتیاجاتذويالطلبةدمجحولالمستقبلفيالبحثمنلمزید

 ةالمقدم
المناسبةالتربویةالممارساتیحدد،)Subotić & Anđić, 2014(تعلیمیاتوجھاأصبحمعاصراتربویاكنظامالدمجعالمیا،

 & ,McLeskey, Hoppey, Williamson(العادیةالتعلیممدارسفيالخاصةالإحتیاجاتذويالطلبةتعلیمفيوالمستخدمة
Rentz, 2004(،ذويالطلبةتعلیمفيالمعنیةالتعلیمومؤسساتبرامجفيالإجتماعيوالتغیرالتعلیميالتغیرإحداثبھویقصد

ذويالطلبةجمیعلمساعدةتھدفمتنوعةتعلیمیةخدماتلتقدیمالعاديوالتعلیمالخاصالتعلیمإتحادخلالمنالخاصةالإحتیاجات
التعلیمیةواحتیاجاتھملقدراتھموفقاوالتعلمالمدرسةداخلالتعلیمیةالأنشطةجمیعفيوالمشاركةالتفاعلعلىالخاصةالإحتیاجات

)Rivera & Smith, 1997; Neary & Halvorsen, 1995(. 
دولةبالعادیةمدارسفيالخاصةالاحتیاجاتذويالطلبةدمجحولالخدمةقبلالمعلمینرأيمعرفةإلىالحالیةالدراسةتھدف

البحثمنلمزیدالرئیسیةالنتائجوضوءالتوصیاتوتقدیممحددة،لمتغیراتوفقاالعادیةالمدارسفيالدمجتطبیقوقیاس،الكویت
 .الكویتبدولةالعادیةالمدارسفيالخاصةالاحتیاجاتذويالطلبةدمجحولالمستقبلفي

 منھجیة البحث والنتائج

المعلمینالطلبةرأيلقیاسرئیسیةمتغیراتأربعةتضمنتللبحثأداةصممتحیثالوصفيالبحثمنھجعلىتعتمدالدراسةھذه
إلىتشیرالنتائج.عشوائیااختیارھاتم)150(أصلمن)144(عددھمالبالغالكویتبجامعةالتربیةكلیةبرامجفيالخدمةقبل

الخدمةقبلالمعلمینإعدادالدمج،تطبیق،المتعددةبأنواعھالدمجالشامل،التعلیممنكلحولالمتغیراتفيإحصائیةدلالةوجود
 .)1،2،3،4،5(الجداولفيمبینھوكما،الدمجمدارسفيللتدریس

 مستوى الدلالة معامل الإتباط المحور قمرال
 0.000 0.657 الشاملالتعلیم 1
 0.000 0.735 المتعددةبأنواعھالدمج 2
 0.000 0.795 الدمجتطبیق 3
 0.017 0,440 الدمجصفوففيللتدریسالمعلمینإعداد 4

.ستبانةللإبین كل محور والدرجة الكلیة نتائج معاملات الارتباط ): 1(جدول 

 .الإستبانةبین النوع بمحاور ) t(المتوسطات الحسابیة، الانحرافات المعیاریة، قیم ): 2(جدول 
 N Mean Std. Deviation T Sig الجنس المحاور

 التعلیم الشامل )1(
 580. 3.506 16.42 48 ذكر

  
.563 

 3.432 16.77 96 أنثى  

 الدمج بأنواعة المتعددة )2(
 1.230 3.135 15.50 48 ذكر

  
.221 

 2.738 16.13 95 أنثى  

 تطبیق الدمج )3(
 068. 2.760 17.46 48 ذكر

  
.946 

 3.162 17.49 95 أنثى  

إعداد المعلمین للتدریس في صفوف  )4(
 الدمج

 914. 3.803 16.96 48 ذكر
  

.362 
 3.597 17.55 94 أنثى  

 المجموع
 463. 10.062 66.33 48 ذكر

  
.644 

 11.369 67.23 96 أنثى  

 المحاور
Sum of 
Square 

df Mean Square F Sig 

 التعلیم الشامل )1(
Between Groups 0.26 2 0.13 

0.77 
  

.989 

Within Groups 1,700.38 141 12.06    

الدمج بأنواعة  )2(
 المتعددة

Between Groups 0.99 2 0.50 
1.12 

  
.943 

Within Groups 1,178.00 140 8.41    

 تطبیق الدمج )3(
Between Groups 60.65 2 30.32 

1.70 
  

.035 

Within Groups 1,237.06 140 8.84    

)4( 

إعداد المعلمین 
قبل الخدمة 
للتدریس في 
 صفوف الدمج

Between Groups 0.27 2 0.13 1.02 .990 

Within Groups 1,894.13 139 13.43    

 المجموع
Between Groups 201.63 2 100.81   .433 
Within Groups 16,861.68 141 119.59   

 .للفروق بین متوسطات استجابات عینة الدراسة على حسب متغیر الصف الدراسيالتباین الأحادينتائج اختبار تحلیل): 3(جدول 

 .المقارنات البعدیة  للكشف عن مصدر الفروق لمحور تطبیق الدمج تبعا لمتغیر السنة الدراسیة): 4(جدول 

 السنة الدراسیة

 Mean Difference (I-J) Std. 
Error Sig. 

 625. 1.014 497. ثانیة

 010. 517. *1.349 رابعة

 للفروق بین متوسطات استجابات عینة الدراسة على حسب التباین الأحادينتائج اختبار تحلیل): 5(جدول 

 مصدر التباین المحاور
مجموع 
 المربعات

درجات 
 الحریة

متوسط 
 المربعات

 قیمة
f 

مستوي 
 الدلالة

 التعلیم الشامل )1(
 10.52 7 73.63 بین المجموعات

داخل  0.525 0.88
 المجموعات

1627.00 136 11.96 

الدمج بأنواعة  )2(
 المتعددة

 6.35 7 44.43 بین المجموعات
داخل  0.626 0.76

 المجموعات
1134.56 135 8.40 

 تطبیق الدمج )3(
 8.62 7 60.34 بین المجموعات

داخل  0.478 0.94
 المجموعات

1237.37 135 9.17 

)4( 
إعداد المعلمین 
للتدریس في 
 صفوف الدمج

 19.95 7 139.68 بین المجموعات
داخل  0.164 1.52

 المجموعات
1754.71 134 13.09 

 المجموع
 78.33 7 548.30 بین المجموعات

داخل  0.718 0.65
 المجموعات

16515.00 136 121.43 

 والتوصیاتالاستنتاجات 
التوصیاتوضعتحیثالكویت،بدولةالعادیةالمدارسفيالدمجواقعلمعرفةبدقةتحدیدھاتمالدراسةھذهفيالإستنتاجات

بدولةالعادیةالمدارسفيالخاصةالاحتیاجاتذويالطلبةدمجحولالمستقبلفيالبحثمنلمزیدالرئیسیةالنتائجوضوء
 :الآتيتتضمنالتوصیاتھذه.الكویت

للدمجمؤشراتلإستخلاصالمستفیضةالعلمیةالدراساتمنمزیدإجراءضوءفيالعادیةالمدارسفيالدمجتنفیذضرورة
 .علمیامثبتةتكونالتيللدمجالتعلیمیةالممارساتأفضلاستخدامعلىتعتمدالناجح
فيالدمجوتطبیقالشاملالتعلیمفيالمعنیةالعالمیةالمعاییرمعالمعلمینإعدادبرامجتوافقمدىحولبحوثإجراء

لقدراتھممناسببشكلالخاصةالاحتیاجاتذويللطلبةتعلیمیةخدماتتقدیمیضمنوفعالناجحبشكلالعادیةالمدارس
قادرینمعلمینصناعةمنالمعلمینإعدادبرامجلتمكینوالمیدانيوالنظريالعلميالتوافقتحقیقخلالمنواحتیاجاتھم

 .العادیةالمدارسضمنالمختلفةبأنواعھالدمجصفوففيالخاصةالاحتیاجاتذويالطلبةتعلیمعلى
ذويالطلبةوتعلیمدمجیخصفیماالعالمیةللمعاییرموائمتھامنللتأكدالعادیةالمدارسفيالتعلیمیةالمناھجتقییم

ذويالطلبةدمجإمكانیةحولإستطلاعیةمسحیةدراساتإجراءوأخیراالعادي،العامالتعلیمنظامفيالخاصةالاحتیاجات
العلميتحصیلھمعلىتأثیرھامدىوقیاسالعادیةالمدارسفيوالبدنیةالعقلیةمستویاتھمبمختلفالخاصةالاحتیاجات

 .الكویتبدولةوالإجتماعيوالنفسي
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Introduction  
• Consumer electronic manufacturers such as Apple and Samsung update

their product portfolio according to a predictable schedule, and many
consumers upgrade their devices with each update. For example, 24% of
iPhone 5s owners showed interest in upgrading to iPhone 6, just before
the launch time of the latter (The Wall Street Journal 2014).

Abstract
When a trade-in manager acquires used electronics for resale, it uses dynamic pricing on both the acquisition and retail sides to simultaneously manage
supply and demand. Motivated by the practice of a trade-in manager, we analyze a dynamic pricing problem, where not only the demand depends on the
dynamic selling price, but also the supply can be influenced through the dynamic acquisition price. A firm with fixed inventory is always under pressure to sell
the remaining inventory, yet when acquisition opportunities arise, the firm may become under pressure to acquire inventory in anticipation of a surge in
demand. We establish conditions under which the firm will find itself under pressure to acquire versus pressure to sell, and we also study how the arrival
pattern of acquisition and selling opportunities influences the optimal prices and the resulting profit.

Optimal Dynamic Pricing 
for Trade-in Programs

Mohammad Ghuloum*, Goker Aydin**, and Gilvan Souza**
* Quantitative Methods and Information Systems Department, College of Business Administration

** Kelley School of Business, Indiana University

• While the tenure of the first owner
typically lasts between 12 and 24
months, the actual life of the device
is much longer, leaving a significant
residual value at the time of upgrade.

Mathematical Model 

 
 

Expected contribution from sale 
� ��,Δ  

Expected contribution from acquisition 
� ��,Δ  

Carrying Over 

Profit from no event 

Profit from acquisition Profit from sale 

Marginal value of inventory: Δ �, � = � �, � − 1 − � � − 1, � − 1  
� �, � = � �, � − 1   

+�� � max
�� 

� �� Δ � + 1, � − �� + �� � max
�� 

�̅ �� �� − Δ �, �  

� �, � = max
��,��

�� � � �� � � + 1, � − 1 − �� + �� � �̅ �� � � − 1, � − 1 + ��
+ 1 − �� � � �� − �� � �̅ �� � �, � − 1

 

Results on Pricing 

Proposition: Moving from period � + 1 to �, the trade-in manager is under
pressure to acquire (i.e., increases prices) if and only if

�� �
�� �

≥ Ω1 �, �

Proposition: If �� � increases over time and �� � decreases over time,
then the trade-in manager will always decrease the prices at a given �

Results on Profit 

0.50 0.45 0.40 0.35 0.30 0.25 0.20 0.15 0.10 0.05 0.00

0.50 2.30 2.05 1.84 1.68 1.50 1.35 1.22 1.12 1.03 0.96 0.90

0.45 2.67 2.35 2.07 1.83 1.62 1.44 1.29 1.17 1.07 0.99 0.92

0.40 3.07 2.66 2.32 2.02 1.76 1.54 1.37 1.23 1.11 1.02 0.94

0.35 3.54 3.06 2.62 2.25 1.94 1.68 1.47 1.30 1.17 1.06 0.97

0.30 4.22 3.56 3.00 2.56 2.17 1.85 1.60 1.40 1.24 1.11 1.01

0.25 5.11 4.23 3.54 2.94 2.45 2.07 1.76 1.52 1.32 1.18 1.06

0.20 6.47 5.25 4.26 3.49 2.86 2.36 1.97 1.67 1.44 1.26 1.12

0.15 8.63 6.83 5.40 4.31 3.44 2.77 2.27 1.88 1.59 1.37 1.20

0.10 12.54 9.63 7.36 5.63 4.37 3.42 2.70 2.18 1.80 1.51 1.31

0.05 22.18 16.26 11.72 8.43 6.16 4.56 3.42 2.64 2.09 1.72 1.45

0.00 208.6 99.80 48.81 24.87 13.76 8.17 5.19 3.56 2.61 2.00 1.63
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Conclusion 
For a trade-in manager who dynamically acquire and sell over a finite horizon: 
 

• When adjusting prices from one period to the next, the firm should ask whether 
it is under pressure to acquire; the answer depends on the arrival pattern. 

• Bulk acquisition yields higher profit than dynamic acquisition, unless most 
acquisition opportunities precede most selling opportunities. 
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Analysis of the Expectation of TQM Practices in Courier 
Service Providers in Kuwait: An Empirical Study

Raed Al-Husain and Wadie Al-Sayegh
Department of Quantitative Methods and Information Systems

Introduction  
TQM practices can help courier service 
providers to operate more effectively and 
efficiently and keep up with competition. 
Is this also the case in Kuwait?
Objectives 
•  Can TQM approach in Kuwait enhance
business performance for courier service
companies?
•
•

Results
The attitude of courier service industry in 
Kuwait toward TQM has no significant 
impact on business performance and 
customer satisfaction, resulting in an 
inability to reject the null-hypothesis.

Methods (Arial bold 40-44) 
The MPTQM model is used to develop a
questionnaire for survey analysis using
Mann-Whitney and Kruskal-Wallis non-
parametric tests.

Conclusion
The courier service industry in Kuwait is 
mainly dependent on government 
intervention and personal social 
networking rather than the actual quality 
of service provided.
References 
Azizzadeh, F., Khalili, K., and Soltani, I. 2013. Service Quality 
Measurement in the Public Sector (Ilam Province Post Office Case 
Studies). International Journal of Economics, Finance and 
Management, 2(1): 114- 121.  
•
•

Abstract
to investigate the attitude of courier service companies in Kuwait toward the application of total quality
management (TQM) approach and its effect on business performance and customer satisfaction.
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The Supply Chain Tuner Model: Achieving 
a Better Strategic Fit 

Raed Al-Husain and Reza Khoramshahgol
Department of Quantitative Methods and Information Systems

Introduction 
The effectiveness of a (SC) design is 
determined by how well it is aligned with 
the overall organizational competitive 
strategy in meeting customer needs.
Objectives 
•  Determine the optimal level of
efficiency and responsiveness of SC
design.
•
•

Results
An optimal SC drivers’ decisions were 
determined for an apparel company.  A 
“highly efficient” SC design was 
achieved.  The company can better tune 
their SC design to meet organizational 
strategy. 

Methods  
 A BIP model is developed and used 

to determine  the optimal SC design 
decisions.

 Develop an efficiency-responsiveness  
scale for SC design.

Conclusion (Arial Bold  40-44) 
The SC tuner model can help develop
different SC portfolios, each directed
toward various level of efficiency and
responsiveness.
References
• Beske, P., and Seuring, S. (2014), “Putting Sustainability into
Supply Chain Management”, Supply Chain management: An
International Journal, Vol. 19, No. 3, pp. 322-331.
• Manuj, I. (2011), “A model of supply chain and supply chain
decision‐making complexity”, International Journal of
Physical Distribution & Logistics Management, Vol. 41, No. 5,
pp. 511 – 549.
•

Abstract
A SC tuner model is proposed to find optimal combination of SC drivers for
ultimate strategic fit between organizational strategy and SC design.
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Introduction Electronic commerce is now an important part 
of national and international trade and thus more controls are needed 
to ensure effective website design and an efficient way of servicing 
customers. Thus the material on a company website should be 
provided to satisfy the needs of worldwide customers whose search 
should be easy to perform; the data, of course, should be accurate and 
easy to understand. In our attempt to assess the “value” of a website, 
we decided to use a textual data mining tool. This led us to ask 
questions about the problems and potential of mining the contents of 
websites and to try to determine the difficulty in mining rather sparse 
and yet complex data. 

Objective our research attempted to answer two questions:  
1. Is it possible or reasonable to evaluate the effectiveness of the 
textual data mining process by finding how closely the clumps 
resulting from the use of the data mining tool on data downloaded 
from a corporate website is explained by the corporation’s self-
reported NAICS code?  
And, because of our answer to this, it was necessary to add:  
2. What has to be done to the downloaded data to allow a tool to 
clump the data meaningfully? 

Results  

Methodology First, we downloaded the legal statements 
of the Fortune 500’s websites and used CLUTO – a data mining tool 
to cluster our data; Second, we experimented to find the 
appropriate number of clusters needed to give good results in our 
experiments. Then, we attempted to improve the clustering by 
removing inappropriate material from the dataset. This involved 
removing words such as cookie (that occurs on most websites) or  
phrases like limited liability, abbreviations. As a final step, once we 
established an unbiased dataset, we added the self-defined NAICS 
codes for each company in the hope that we would find that 
companies had clustered into groupings that were in the same 
industry.   
  

Conclusion During our analysis of the rather large 
textual dataset we encountered many “strange” findings which 
we were able to clarify by applying manual analysis. The 
unstructured, complex, duplicative nature of the large datasets 
provided results that seemed inconsistent until we could tell 
why the software provided the results We found it necessary to 
make adjustments to the datasets to reduce errors caused by: 
Similar words, synonyms, and phrases such as Cookies, and Links 
which acted as discriminating leading to the clustering of 
unrelated industries. We feel this research is still in its infancy 
stage and a use of different data mining tools may serve as a 
great exercise to see if we get similar results. 

Abstract Although many interesting results have been reported by researchers using numeric data-mining methods, 
there are still questions that need answering before textual data mining tools will be considered generally useful due to the 
effort needed to learn and use them.  In 2011 up to 2013, we generated a dataset from the legal statements (mainly privacy 
policy and terms of use) on the websites of 475 of the US Fortune 500 Companies and used it as input to see what we could 
detect about the organizational relationships between the companies by using a textual data mining tool. We hoped to find 
that the tool would cluster similar corporations into the same industrial sector, as validated by the company’s self-reported 
North American Industry Classification System code (NAICS). Unfortunately, this proved only marginally successful, leading us 
to ask why and to pose our research question: What problems occur when a data-mining tool is used to analyze large textual 
datasets that are unstructured, complex, duplicative, and contain many homonyms and synonyms?  
In analyzing our large dataset we learned a great deal about the problem and fortunately, after significant effort, determined 
how to “massage” the raw dataset to improve the process and learn how the tool can be better used in research situations. 
We also found that NAICS, as self-reported by companies, are of dubious value to a researcher—a matter briefly discussed.  

selected References 
• Deng, J., Hu, J., Chi, H., and Wu, J. (2010)  An Improved Fuzzy Clustering Method for Text Mining, Proceedings of the 2010 Second International Conference on Networks 

Security, Wireless Communications and Trusted Computing, 1, 65-69. 
• Liu, Y., Wu, C., and Liu, M. (2011) Research of fast SOM clustering for text information, Expert Systems with Applications, 38, 9325-9333. 
• North American Standard Classification System, 2007 NAICS. United States Census Bureau [online] Available at: ( http://www.census.gov/eos/www/naics/)  
 

             Contact :  Abeer A. Al-Hassan Abeer  abeer@cba.edu.kw 

There are obvious overlaps and similarities of corporations in 
the same industry but, as NAICS are self-reported and not 
reviewed by anyone outside the organization, there was no 
guarantee that they collectively made good sense. The fact t 
hat they are used by US governmental and other statistical 
bodies despite their potential deficiency raises serious policy 
questions that require further examination. 

A Research Case Study: Difficulties and Recommendations 
 when Using a Textual Data Mining Tool 

Abeer A. Al-Hassan, Faleh Al-Shammiry, Edgar H. Sibley

Department of Quantitative Methods & Information Systems, College of Business Administration
Kuwait University, Haward University, George Mason University 
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Goal Programming with Extended Factors for 
Portfolio Selection

Mehrdad Tamiz
mehrdad@cba.edu.kw

    QMIS/ College of Business

Method Goal Programming Model 

 

Factors:
• Risk (���)
• Return (���)
• Debt/Asset (���)
• Earnings per Share (���)
• Price/Book Value (���)
• Dividend Yield (���)
• Operating Cash Flow Ratio (���)

Conclusion  
The results of the experimentations show promising
signs for exploiting extended factors for stock
portfolio selection problems. Moving away from the
‘traditional’ risk and return factors and toward the
use of several factors for portfolio selection is
certainly worth further investigations. This
experiment shows that some of constructed
portfolios, with much less number of constituents,
outperform DJIA quite considerably in terms of their
performance measured by risk and return.

Abstract
We propose and examine the use of several stock related factors called extended factors for
portfolio selection. These factors that include the traditional factors of risk and return are
represented as objectives in weighted Goal Programming models. Several models with
passive and active target values and various weights for their unwanted deviational variables in
the achievement function are developed. The weights and the target values of the extended
factors represent decision makers’ utility towards their portfolio.

Portfolio 
Selection 

GP with Extended Factors  

Fundamental Decision Technical Decision 

DJIA Active  
Target Values 

Active 
Weightings 

Active 
Weightings and 
Target Values 

Active 
 Target Values 

Active 
Weightings 

Active 
Weightings and 
Target Values 

No. of Stocks 
Selected 8 7 7 5 6 4 30 

Overall Risk 0.0065 0.0092 0.0068 0.0060 0.0075 0.0054 0.0061 
Overall Return 

(%) 
0.16 0.07 0.18 0.01 -0.14 0.17 0.10 

Sum of 
Deviation 
from DJIA 

0.009 -0.004 0.013 -0.013 -0.035 0.011 
Not 

Applicable 
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• Three themes emerged from the data collected about prepper’s consumption behavior.

Perceived Threat And Its Impact on Consumer Behavior 
Abdullah A. Aldousari1; Geraldine R. Henderson2; Elizabeth C. Hirschman3

College of Business Administration, Kuwait University; 2 Loyola University, Chicago, IL; 
3 Rutgers Business School, Newark and New Brunswick, NJ

Abdullah A. Aldousari: Dr.Aldousari@gmail.com, 
Geraldine R. Henderson: ghenderson5@LUC.edu, 
Elizabeth C. Hirschman: elizabeth524@aol.com

•A Consumer Culture Phenomenon

• Academic Perspective

• There’ve been studies on communal consumption 
centered around specific brands-- the Cult of 
Macintosh (Belk and Tumbat 2005), Harley Davidson 
(Schouten and McAlexander 1995), and X-Files 
(Kozinets 1997).

• No marketing studies on survivalists’ culture. Only 
few studies around the end of life among consumer 
researchers (e.g.Hirschman (1990), Price, Arnould,
and Curasi (2000));

• A handful of consumer behavior researchers 
employed terror management theory in their analysis 
(e.g. Behavioral: Ferraro, Shiv, and Bettman (2005);
IP: Maheswaran and Agrawal (2004); CCT: Bonsu 
and Belk (2003))

• In all of these studies, the terror under investigation 
affected only an individual or a local community
(Bonsu and Belk 2003). However, preppers anticipate 
a life-threating event that could lead to the collapse of 
society.

• This paper is an extension of these areas of research 
as it focuses on communal consumption that spans 
across many products and services in anticipation of 
a life-changing disaster. 

Just-world Theory (JWT)
 

Motivation
• Rewards/Penalty
• Forward-Looking/Better World
• Copious Spending

 

Pre-Terror (now)

Terror Management Theory (TMT)

Terror Stress Prepping
as a buffer

Prepping
as personal responsibility

Terror (Doomsday) Post-Terror 

You Reap 
What You Sow

“it's not a very comfortable road, 
that one that everyone is taking 
over there is MUCH easier, looks 
like it's downhill the whole way...” 

“Those who are snide and cynical 
about prepping will get what they 
deserve in the end, anyways…”

“I want to be here. I want to see this 
false paradigm collapse. I want to be 
a positive part of rebuilding the world 
without all of the corporate control, 
without all of the media brainwashing, 
without the "elite" mentality.”

"i have everything for full flavor and 
gourmet foods. If the world comes to 
an end... I'll be the only one standing 
there who has extra 100 lbs to lose 
[laughs]. Everyone else will be skin 
and bones" 

Preppers’  anticipation of a looming disaster 
consume every aspect of their life and makes 
it stressful. This is a never-ending task where 
a person gets more consumed the more 
he/she continues on this journey.  

This behavior can be explained by the Terror 
Management Theory (Greenberg, 
Pyszczynski, and Solomon 1986), which 
posits that human behaviors are motivated 
by the need to protect oneself against anxiety 
caused by the awareness of mortality (Bonsu 
and Belk 2003). 

Preppers believe that the world is ‘just’ and 
that people get what they deserve. The Belief 
in Just-world theory posits that people have 
the tendency to believe that the world in just 
where people get what they deserve (Lerner 
1980). 

This belief enables individuals to view the 
world as an orderly and stable place, which is 
necessary for commitment to long term goals 
(e.g. self-reliant) and day-to-day functioning 
(White, MacDonnell, and Ellard 2012).

Preppers spend copious amount of money 
in their preparation for post-apocalyptic 
world. It has been shown that human 
awareness of threat affects materialism, 
conspicuous consumption to enhance self-
esteem or support one’s cultural 
worldview(Arndt et al. 2004, Bonsu and 
Belk 2003). 

Thinking of doomsday causes preppers to 
reflect on the meanings and value of life, 
which may represent their pursuit of 
symbolic immortality through material 
possession (Hirschman 1990). 

“[We] have no other interest or 
purpose in life other than 
prepping for some Armageddon" 

“Because I spent a lot of time 
preparing for the worst case scenario, I 
can afford to be cheerful for the rest of 
the time”

“You have home owners 
insurance. You have car 
insurance. You have flood 
insurance.  What about food and 
power insurance? “

"Because we prep, we 
lost cars, we lost 
houses." 

The End is Near A Better World

• Ferraro, Rosellina, Baba Shiv, and James R. Bettman. "Let Us Eat and Drink, for Tomorrow We Shall Die: Effects of Mortality Salience and
Self‐Esteem on Self‐Regulation in Consumer Choice." Journal of Consumer Research 32, no. 1 (2005)

• Hirschman, Elizabeth C. 1990. "Secular Immortality and the American Ideology of Affluence." Journal of Consumer Research no. 17 (1):31-42.
• Holbrook, Morris B., and Elizabeth C. Hirschman. 1982. "The experiential aspects of consumption: Consumer fantasies, feelings, and fun." 

Journal of consumer research:132-140.
• Muniz, Albert M., and Thomas C. O’Guinn. 2001. "Brand community." Journal of consumer research no. 27 (4):412-432.

Theoretical Implications
• Three overarching patterns emerged during data analysis that can be viewed through the theoretical lenses of terror 

management(TMT) and just-world theories(JMT) (as depicted in the diagram below). 
• Although TMT can explain the terror, stress and the use of prepping as a buffer, it does not explain preppers’ anticipation for “A 

Better World”. Thus, it only explains their behavior now in anticipation of doomsday (Pre-Terror).
• Similarly, JMT explains preppers’ sense of responsibility because the “End is Near” and their motivation is driven by their belief 

that “You Reap What You Sow” in a Post-Terror world, but it does not explain the terror and stress that preppers’ go through on a
daily basis.

• These findings also indicate that just by reframing an idea (i.e. prepping) from something that is personal (enhancing anxiety-
buffer) to something that is expected and required from everybody (personal responsibility), a relationship is established between
terror management theory and just-world theory. This link between the theories help explain preppers consumption behavior. 

.

Abstract

In 2012, a survey of individuals in over twenty 
countries showed that one in seven people worldwide 
believes the world will end during his or her lifetime 
(Michaud 2012).

The severe disruptions to modern conveniences (e.g., 
grocery stores, electrical grids, and subway systems) 
caused by hurricanes Katrina and Sandy, the 
Fukushima meltdown, and the Haiti earthquake 
revealed the difficulty of life without these services. In 
response to such events, a growing number of people 
have reevaluated their preparedness for future 
emergencies (Raasch 2012; Byrd 2012). This group of 
people is collectively known as preppers (Palmer 
2012; Cobb 2012).

Netnography is a qualitative method derived from 
ethnographic techniques to analyze the interactions of 
individuals through computer-mediated 
communications (Kozinets 2010).
• Netnography also allows for naturalistic observation. This 

approach is a more reliable way of data collection as 
consumers are in discussion with similar others.

• Atlas.Ti (a computer software) was used to collect and organize 
the data.

Data sources:
• American preppers Network
• TV Show Doomsday Preppers

Introduction

Objectives and Significance

Methods

Select References

Discussions and Conclusions

Findings

This study expands upon previously conducted terror management theory research by incorporating the just-world theory as a means through which to connect these two well-
established theories. Despite the theories’ well-established roots in psychology and despite rising interest among consumer researchers, the associations between existential insecurity 
and motivation have just begun to be explored. Three themes emerged that can help explicates this relationship. 
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The Effect of Customer Experience Management (CEM) on 
Customers’ Word-of-Mouth: Evidence from the Telecom 

Industry in Kuwait
*Abdullah J. Sultan, PhD  Adel A. AlWugayan, PhD 

Department of Management & Marketing, College of Business 

Objectives 
One of objectives is to
examine the effect of CEM
on customers’ word of mouth
in the telecom industry in
Kuwait. Also, the research
identifies important customer
experience (CE) stages to
help telecom companies
improve their CE stages.

Results 
Results of the full
structural model indicated
good fits (CFI = .96; GFI =
.94; RMSEA = .05). As
hypothesized, the direct
path from CEM stages and
customers’ trust is
significant (β = .78, SD =
.033, p < .001), supporting
hypothesis 1. Also, the
direct path from customers’
trust and word of mouth is
significant (β = .86, SD =
.023, p < .001), supporting
hypothesis 2.

Conclusion
This research studies CEM
in ways that enables it to
be a viable managerial tool
to improve customers’
word of mouth. The data
demonstrate that an
increase in customer
satisfaction with the
company’s CEM stages
will result in an increase in
their trust with the
company.  Also, as
customer’s trust increases,
their engagement in
positive word of mouth
increases.

*Abdullah Sultan, PO Box 5486, Safat, Kuwait; sultan@cba.edu.kw; 50350303 

Methods
An online survey was
administered to 1,930 mobile
users in Kuwait (1,078
females and 852 males; age
= 28.4 yrs; ranging from 12-
63 yrs). Participants
completed a CEM scale,
which included pre-, at-, post-
purchase, and service failure
stages. Also, customers’
word of mouth and trust were
measured using existing
scales (all scales used 7-
point Likert scale). A set of
reliability analyses indicated
that all scales were above
.88; confirming the reliability
of the scales. An SEM
analysis was used to analyze
the paths model.

Abstract
Genuine academic effort to study CEM with service providers in Kuwait has been virtually non-existent. This research attempts to fill this gap in ways 
that enables it to be a viable managerial tool to improve customers’ word of mouth. Therefore, the researchers argue that customer satisfaction with the 
company’s CEM stages has a positive effect on customers’ trust (Hypothesis 1). In addition, as customers’ trust increases, customers engage in more 
positive word of mouth (Hypothesis 2). To test for these hypotheses, the researcher surveyed 1,930 telecom users in Kuwait and utilized SEM analyses.  

References 
•Bharwani & Jauhari 
(2013)
• Holbrook (2006)
• Pine & Gilmore (1998)
• Pine & Gilmore (2011)
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The Effect of Nostalgic Packaging on Consumers’ 
Responses to Brand Evaluations 

 

*Abdullah J. Sultan, PhD 
Department of Management & Marketing, College of Business

Objectives 
The main objective of this
research is to examine how
nostalgic packaging
influences consumers’
responses to brand
evaluations. In addition, the
research is intended to
provide practical implications
for nostalgic brands in
Kuwait.

Results 
A set of ANOVA analyses
indicated that participants in
the nostalgic condition
(compared to non-nostalgic
condition) had higher
purchase intentions, word
of mouth, brand attitudes,
ad attitudes, and product
quality. Also, Baron and
Kenny’s (1986) procedure
using regression analyses
proved that these examined
relationships were mediated
by ad involvements. All p’s
<.05.

Conclusion
The research indicates that
companies wishing to obtain
the greatest impact from
packaging cues must take
into consideration nostalgia
effect and target consumers’
prior associations with the
brand. This strategy was
proven, in this research, to
influence consumers’
responses positively.

*Abdullah Sultan, PO Box 5486, Safat, Kuwait; sultan@cba.edu.kw; 50350303 

Methods
A lab experiment was
conducted on a sample of
393 undergraduate students
from Kuwait University (67
males and 326 females; age
= 21.3 yrs).In the experiment,
the researcher manipulated
one of KDD ads by using old
KDD ice-cream packages
(nostalgic) and new ice-
cream packages (non-
nostalgic). After viewing the
ads, participants completed
measures of purchase
intentions, word of mouth,
brand attitudes, ad attitudes,
and product quality (7-point
Likert scale). ANOVA and
regression analyses were
used to analyze the data.

References 
• Holbrook (1993)
• Muehling (2013)
• Muehling et al. (2014)

Abstract
Nostalgia, one’s sentimental longing for the past, has been utilized in marketing communications by a number of companies around the world because
of its positive effect on consumers’ responses. In this research, the nostalgia effect was operationalized in a lab experiment using nostalgic packaging
cues in ads. The findings from 393 undergraduate students from Kuwait University demonstrated that participants in the nostalgic (compared to non-
nostalgic) condition responded more positively to brand evaluations due to higher ad involvements. Implications for nostalgic brands are discussed.
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Random Walks and Market Efficiency: Evidence from Real 
Estate Investment Trusts (REITs) Subsectors

Fahad Almudhaf
Assistant Professor, Department of Finance, College of Business Administration, 

Introduction:
Real estate investment trust (REIT) subsectors have different 
characteristics, risks, cycles, and behave differently from one 
another and deserve to be evaluated independently. For 
example, lodging/resort REITs are viewed as aggressive 
investments with cyclical and volatile room and occupancy 
rates while healthcare, manufactured housing, and self-
storage REITs are thought to be somewhat recession 
resistant (Block, 2012). Since we expect REIT subsectors 
track their underlying real estate market and therefore to 
behave differently, we investigate market efficiency for the 
main subsectors of the REIT market. Both academic scholars 
and market practitioners are interested in the topic of market 
efficiency and understanding the behavior of REIT returns. 
Practitioners seek to develop trading strategies based on the 
market inefficiencies and asset mispricing.

Objectives:
This study represents the first one to provide new empirical 
evidence on the efficiency and random walk behavior of REIT 
subsectors. Also, we use recent data that extends to July 
2015 to test the random walk hypothesis of the REIT 
subsectors. Market efficiency of REITs could be affected by 
the global financial crisis and our data covers the most recent 
economic recession, coined the Great Recession, and the 
post-crisis periods. Finally, our study complements and 
logically extends the work of Kleiman et al. (2002), 
Jirasakuldech and Knight (2005), and others who have 
investigated the market efficiency of equity REITs.

Methodology:
The current study employs monthly REIT subsector indices
from January 1994 to July 2015. This study applies
conventional methods of the variance ratio and the modified
non-parametric signs and ranks based variance ratio to test
the random walk hypothesis in REIT subsectors. In addition,
we use the non-parametric runs test.
Results:
Results indicate that the subsectors of office, industrial, 
mixed, free standing, apartments, manufactured homes, and 
timberland are regarded as weak form efficient. In these 
subsectors, future returns are not related to the past and 
current prices reflect all public information. As a result, 
traders are not able to use technical analysis to achieve 
abnormal profits. The evidence in this study supports the 
view that there are some subsectors that are more 
informational efficient than other subsectors. 
Email: fmudhaf@cba.edu.kw 
 

Conclusion:
The purpose of this present study is to examine the random
walk behavior of REIT subsectors. Using variance ratio tests,
the results from this research suggest that subsectors of
lodging/resorts and self-storage do not follow a random walk.
We confirm this finding using runs tests and reject the null
hypothesis of randomness for lodging/resorts and self-
storage. Technical equity traders could potentially find
opportunities for profitable trading strategies based on
historical pricing information if the market is not weak form
efficient. However, we must recognize that abnormal returns
could be eroded away by transaction costs

Abstract:
This paper investigates the random walk behavior of real estate investment trust (REIT) subsectors using monthly data from 
January 1994 to July 2015. Using variance ratio tests, the results suggest that subsectors of lodging/resorts and self-storage 
do not follow a random walk that contradicts the weak-form efficient market hypothesis. Using non-parametric runs test, we find 
that subsectors of office, industrial, mixed, free standing, shopping centers , apartments, manufactured homes, and 
timberland are weak-form efficient. The evidence in this study supports the view that there are some subsectors that are more 
informational efficient than other subsectors 

 

Selected References:
 Block, R. (2012) Investing in REITs, 4th edition, Wiley. New 

Jersey. 
 Jirasakuldech, B. and Knight, J. (2005) Efficiency in the 

market for REITs: Further evidence, Journal of Real Estate 
Portfolio Management, 11, 123-132.

 Kleiman, R., Payne, J. and Sahu, A. (2002) Random walks 
and market efficiency: Evidence from international real 
estate markets, Journal of Real Estate Research, 24, 279-
297.

 Schindler, F., Rottke, N. and Fuss, R. (2010) Testing the 
predictability and efficiency of securitized real estate 
markets, Journal of Real Estate Portfolio Management, 16,
171-191.

  M E(M) σ(M) Z 
Office 123 130.5 8.031 -0.934 

Industrial 117 130.5 8.031 -1.681 
Mixed 121 118.5 7.649 0.327 

Shopping 111 130.5 8.031 -2.428 ** 
Regional Malls 121 130.5 8.031 -1.183 
Free standing 121 130.5 8.031 -1.183 
Apartments 135 130.5 8.031 0.560 

Manufactured Homes 125 130.5 8.031 -0.685 
Diversified 113 130.5 8.031 -2.179 ** 
Healthcare 113 130.5 8.031 -2.179 ** 

Lodging 113 130.5 8.031 -2.179 ** 
Self storage 125 130.5 8.031 -0.685 
Timberland 26 28.5 3.674 -0.680 

Infrastructure 29 22.5 3.240 2.006 ** 

Table 1 – Non parametric runs tests

M is the actual number of runs, E(M) is the expected number of runs, σ(M) is 
the standard errors of runs, ** indicates significance at the 5% level.
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Republican Managers & Innovation
Bader Alhashel & Mohammad Almarzouq

Department of Finance & Financial Institutions, Department of QMIS
College of Business Administration

Introduction
Upper echelon theory suggests that company CEOs 
act on their personal interpretations of strategic 
situations. Their interpretations are informed by their 
experience, values, and personalities.

Objectives 
We aim to test this notion by examining the effect of 
political values of CEOs and their top management 
team and ideology on innovation production in the 
firm.

Results 
• Republican CEOs and managers produce less 
patents.
• The patents produced by Republican CEOs and 
managers receive less patents.
• The patents produced by Republican CEOs and 
managers show smaller variability in terms of their 
originality and generality.

Methods  
• Innovation is measured by patents produced and 
the citations they receive.
• Political ideology is measured through an 
executive’s political contribution.
• We employ a Diff-in-Diff approach using 9/11 
Attacks as an exogenous shock to uncertainty.

Conclusion  
• Executive values matter
• Conservative (i.e. Republican) managers produce 
less innovation.

Selected References
• Briscoe, F., Chin, M. K., & Hambrick, D. C. (2014). CEO ideology as an
element of the corporate opportunity structure for social activists.
Academy of Management Journal, 57(6), 1786-1809.
• Finkelstein, S., Hambrick, D. C., & Cannella, A. A. (2009). Strategic
leadership: Theory and research on executives, top management teams,
and boards. Oxford University Press, USA.

Abstract
We examine how managers’ political orientations and ideologies affect corporate innovative production. We 
conjecture that Republican managers are likely to have conservative personal philosophies that will spill over 
to their corporate decision-making. We find evidence to that effect.

VARIABLES

Number of 
Patents

(1)

Total 
Citations

(2)

REPCEO*Sep 11 -0.2321** -0.4215**
(0.025) (0.012)

Controls Yes Yes
Observations 10,088 6,449
Year FE Yes Yes
Firm FE Yes Yes
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What is the Right Number of Stocks for a Kuwaiti 
Investor?

Fahad Almudhaf  & Bader Alhashel
Department of Finance & Financial Institutions, College of Business Administration 

Introduction
The Capital Markets Authority (CMA) took a decision 
that the minimum number of holdings in any mutual 
fund that invests in the general stock market is 10 
different securities.

Objectives 
Provide an empirically tested optimal number of 
stocks in a portfolio whether for mutual funds or for 
individual investors that provides  the highest  level  
of diversification benefits and risk reduction. 

Results 
• As portfolio size increases standard deviation 
decreases.
• A well diversified portfolio varies from 15 to 20.
• Investors do not have much benefit by increasing 
the size of their portfolio beyond 30 stocks.

Methods  
• Use repeated sampling with replacement to   
simulate hundred portfolios for several sizes.
• Use standard deviation as a measure of risk. 
• Use other measures of risk for robustness.

Conclusion  
• Our results are consistent with the decision of the 
Capital Markets Authority requiring mutual funds to 
invest in a minimum of 10 securities.
• Proper diversification is achieved by investing in 
15-20 stocks

References
• Alexeev, V. and Tapon, F., (2014), The number of stocks in your
portfolio should be larger than you think: diversification evidence from five
developed markets, The Journal of Investment Strategies, 4(1), 43-82.
•Benjelloun, H. (2010), Evans and Archer – forty years later, Investment
management and Financial Innovations, 1(7), 98-104.

Abstract
The paper makes the first attempt to provide empirical evidence on the optimal size portfolio for a Kuwaiti 
investor by using repeated sampling with replacement to simulate hundred portfolios for several sizes in 
Kuwait. The empirical results reveal that  the size of a well diversified portfolio varies from 15 to 20.
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“Determinants of Political Instability across Arab Spring 
Countries”

Nayef Al-Shammari,
Assistant Professor, Economics Department, College of Business Administration, 

Introduction:
It will come as no surprise to even casual observers of world
affairs that the Middle East is one of the most politically
unstable regions in the world. Although there are some
disputes about the best way to measure internal unrest that
challenges governmental authority, a weighted conflict index
that comprises nine different indicators (assassinations,
coups, government crises, anti-government demonstrations,
riots, strikes, purges, guerilla activity, and revolutions) places
a good number of Middle Eastern countries near the top of
the list of unstable countries (Banks 2015). Many citizens of
the MENA do not enjoy peace and security, let alone the
ability to participate productively in their nation’s political life.

Objectives:
This paper draws on and extends the literature to examine
the causes of political unrest in the MENA region. Given the
importance of the Arab Spring disruptions in the early years
of this decade, we examine political unrest in five countries
(Tunisia, Libya, Egypt, Syria, and Yemen) to gain a more
specific understanding of the links between political-
economic conditions and political instability.

Methodology:
To accomplish goals of the study, the study investigates a
panel of 19 countries in the MENA region during the 1975-
2014 period. In the study, panel data techniques are used
accounting for both unobservable cross-country
heterogeneity and common year shocks using fixed and
random effect techniques.

Results:
This study finds three important results. With respect to
economic factors, political instability in the region is directly
related to food price inflation and inversely related to real
GDP growth. Second, the key socio-demographic factor that
makes countries vulnerable to political instability is youth
unemployment. Third, with respect to political factors, regime
durability promotes greater instability, but democratic
governance measures provide contradictory results.

Conclusions and Policy Implications:
On one hand, findings support other studies that conclude
that the increased presence of formal democratic institutions
leads to less political instability for the whole MENA region.

On the other hand, strong evidence is found in Egypt that
attempts to create more democratic governance led to more
political disruption. Nevertheless, it is clear that the economic
challenges of economic stagnation, youth unemployment and
food security play an important role in the political life of most
MENA countries. In addition, the study suggests that
economic openness is not an enemy of political economic
stability. Indeed, being able to integrate successfully into the
global economy seems to be an important prerequisite for
creating sustainable forms of political governance.

Abstract:
This paper investigates the determinants of the political instability across Middle East and North Africa (MENA) region with
special attention to the Arab Spring-affected region. The yearly data set covers 19 countries in the MENA region for the period
1975–2014. The study uses pooled OLS, fixed effect, and random effect approaches. The findings show that macroeconomic
factors, socio-demographic factors, and political factors were all important contributors to the political instability in MENA
countries. The results confirm that factors such as food prices, GDP growth, youth unemployment, trade openness, democratic
governance and regime durability had a significant influence on political stability in the MENA region.

Selected References:
Alesina, A., Özler, S., Roubini, N., & Swagel, P. (1996). 
Political instability and economic growth. Journal of 
Economic growth, 1(2), 189-211. 
Blanco, L., & Grier, R. (2009). Long live democracy: the 
determinants of political instability in Latin America. Journal 
of Development Studies, 45(1), 76-95.
Schatzman,C. (2005). Political challenge in Latin America: 
Rebellion & collective protest in an era of democratization. 
Journal of Peace Research, 42(3), 291-310.
Urdal, H. (2006). A clash of generations? Youth bulges and 
political violence. International Studies Quarterly, 50(3), 
607-629.
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Dependent Variable:
Political Instability;

Weighted Conflict Index

Pooled OLS Time Fixed 
Effect

Random 
Effect

Food Price Index 10905.58***
(2239.191)

13976.58***
(2377.627)

12817.93***
(2252.57)

Real GDP Growth -878.0296**
(384.4165)

-739.8751**
(361.8218)

-839.3709**
(356.3187)

Trade Openness -6247.207***
(1725.205)

-14160.1***
(3923.201)

-11283.53***
(2921.017)

School Enrollment -6139.178***
(2597.413)

-12300.11
(8046.897)

-6803.598**
(3234.73)

Youth Unemployment 1429.4
(1605.43)

10406.52***
(3430.33)

6068.808**
(2604.481)

Democracy Index -9.253859
(12.88221)

-2.864164
(14.56475)

-6.122604
(13.43891)

Regime Durability 1209.98***
(454.6234)

1237.296***
(423.7899)

1261.219***
(421.3807)

Obs. 248 248 248
R2/ Adjusted R2 0.3172 0.3866 0.3774

Nayef Al-shammari, E-mail: alshammari@cba.edu.kw
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Monira Al-Rakhis, E-mail: monira_alrakhis@hotmail.com

“Impact of Gender Inequality on Economic 
Growth in the Arab Region”

Monira Al-Rakhis,
Master’s Student in Economics

Supervised By: 
Dr. Nayef Al-Shammari,

Assistant Professor, Economics Department, College of Business Administration, 

Introduction
Gender inequality has been an important issue in the Arab
region. Although concerns of gender inequality are visible on
many social, political, and anthropological levels; its
economic impact on the growth and development of Arab
economies is an angle that is worth investigating. The main
purpose of this study is to investigate whether or not
improvements in gender equality would cause economic
growth and development in the Arab region.

Objectives
This paper seeks evidence on the effect of gender inequality
on the growth of Arab economies. It is examined using the
Gender Parity Index and Labor Force Participation Rates of
Females as gender inequality indicators and testing their
effect on the growth rates of real GDP of Arab countries.

This result is rational and consistent with the fact that most
countries in the Arab region rely heavily on investments
leading to capital accumulation and on population growth. As
long as these two factors are growing, gender inequality will
not hinder the economic growth of these countries.

Methodology
The study tests predictions of the model using data for the
period from 1990 to 2014. The empirical model is estimated
using panel model framework. Specifically, the study uses
Ordinary Least Square and Fixed Effect Regression
techniques to test the long run relationship between gender
inequality and economic growth in the Arab Region.

Results
This study provides evidence of the impact of gender
inequality in education and the labor market on economic
growth in the Arab region. Panel regression of 19 Arab
countries over the period from 1990-2014 is used to discover
that gender inequality has a minimal effect on economic
growth in this region. In fact, it is clarified that other factors of
capital accumulation and population growth are highly
significant with economic growth compared to the rest of the
variables used.

Conclusions and Policy Implications
Findings show that other factors of capital accumulation and
population growth are in fact highly significant with economic
growth compared to the rest of the variables used. This result
is rational and consistent with the fact that most Arab regions
rely heavily on investments leading to capital accumulation
and on population growth. Therefore, policies should be
oriented towards improving the welfare and health of
individuals to enhance population growth of both genders as
it is found to be a major factor affecting GDP growth of the
Arab region. Policies towards investments to enhance capital
accumulation are mostly recommended in the case of
economic growth of the Arab region since this factor was
found to be the most effective of all variables.

Abstract
This paper investigates the impact of gender inequality in education and the labor force on the economic growth of Arab
countries. The data set covers 19 countries over the period from 1990-2014. The estimated model is tested using Pooled OLS
and Fixed Effect regressions. The findings show no significant relationship between gender inequality in education and the
economic growth. In fact, the model shows that the main factors driving the economies of the Arab Region are capital
accumulation and population growth.

Selected References
Ali, M. (2015). Effect of Gender Inequality on Economic Growth. 
Case of Pakistan. Journal of Economics and Sustainable 
Development, 6(9), 10-10.
Dominguez Martin, R., & Guijarro Carvi, M. (2009). Gender Inequality 
and Economic Growth in Spain: An Exploratory Analysis. The Review 
of Regional Studies, 39(1), 23-48.
Yumusak, I., Bilen, M., & Ates, H. (2013). The Impacts of Gender 
Inequality in Education on Economic Growth in Turkey. Procedia -
Social and Behavioral Sciences, 1093-1103.
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”الاقتصاد الكویتي ما بین أثر الغزو العراقي والوضع الحالي “
الدكتور نایف الشمري

عضو ھیئة تدریس في قسم الاقتصاد ، كلیة العلوم الإداریة

:لمنھجیةا
باستخدامالعراقيللغزوالاقتصاديالأثرتحلیلعلىاساسيبشكلالورقةتعتمد

خلالمنالكویتيالاقتصادوضعتحلیلعلىیقوموالذيالمقارنالتحلیليالاسلوب
مروربعدوذلكمنھا،تعانيالتيالضعفونقاطالكویتبھاتتمتعالتيالقوةنقاطتقییم
.الكویتيالاقتصادتنافسیةتحسینفرصتقییمبھدفالعراقي،الغزوعلىسنة26

2014و 1989بین عامي مقارنة-أبرز ملامح الاقتصاد الكویتي 

:تمھید
الغاشمالعراقيالاحتلالفترةخلالوحرجةصعبةبأوضاعالكویتيالاقتصادمرلقد
الأضراربأنشكأدنىیوجدولاھذا،1990عامفيأغسطسشھرمنالثانيفي

لآثارالأساسیةالجوانبشكلتوالسیاسیةوالاقتصادیةوالاجتماعیةوالمعنویةالنفسیة
بجمیعبالغةاضراراالغاشمالعراقيالغزوأحدثفقدالكویت،دولةعلىالغاشمالغزو

للبنیةشاملودمارونھبسلبمنلھتعرضمابسببالكویتيالاقتصادقطاعات
ومواردنفطیةثرواتمنالمحلىالاقتصادقدراتتحجیمإلىأدتالدولةفيالأساسیة
دولةخسائربأنلھاتقریرفيالمتحدةالأمموتقدرھذا.تنمویةومقوماتاقتصادیة

الأممتقریروأفادامریكي،دولارملیار23یفوقالغاشمالعراقيالغزوجراءالكویت
الھاتفیةالاتصالاتوقطاعالكھرباءقطاعلمرافقشاملوخرابتدمیربوجودالمتحدة
والمبانيللاستخدام،صالحةغیرأصبحتالتحتیةفالبنیةكذلكالعام،النقلوقطاع

.كبیربشكلتدمرتقدبالدولةالعامةوالمؤسسات

:والتوصیاتالخاتمة
الاقتصادفيواضحةاختلالاتھناكتزاللاالغاشمالغزوبعدالمنقضیةالفترةطولرغم

لتعزیزیسعىوھادفشاملاقتصاديإصلاحبرنامجتنفیذتسریععلىالعملتتطلبالكویتي
الاختلالاتتلكأھموتتمثلالكویتي،الاقتصادفيالمختلفةالاقتصادیةالقطاعاتبینالتكامل

وھیمنةالعمل،سوقفيوالخللالعامة،المالیةومخاطرللدخل،وحیدمصدرعلىبالاعتماد
.الاقتصادیةالانشطةعلىالعامالقطاع
أھمیةالرئیسيسیاقھاتجدالتيالھامھالتوصیاتبعضإلىالتوصلتمالدراسةنتائجإلىاستندا
التوجھاتبتحدیدالاستراتیجیةوتتمثلالكویتي،الاقتصادتنافسیةلتعزیزعامةاستراتیجیةوضع

:التالیةالرئیسیة
الاقتصادیةالمواردتوجیھإعادةخلالمنالمضافةالقیمةذاتالقطاعاتفيالتوسعتشجیع

.شاملةاقتصاديإصلاحخطةواتباع
النفطلأسعارالسریعةالتقلباتعنبعیداً للدولةالعامةالایراداتمصادرتوسیع.
الخصخصةعملیةفيالتسریعخلالمنالكویتلدولةالتنافسيالوضعتحسین.

:المراجع
مجلة"الكویتدولةعلىالعراقيالعدوانآثارعناقتصادیةلمحات"النجارمنیرأحمد

 1994یولیو،73عدد،19مجلدالعربیة،والجزیرةالخلیجدراسات
وانحسارالنفطعلىالصراع،الثانیةالخلیجلحربالاقتصادیةالأبعاد"عثمانمحمدعثمان

 1991شتاء/خریف4/3العدد19المجلد،الاجتماعیةالعلوممجلة،"العربیةالتنمیة
والمنتجاتالسلعمنالكویتوارداتوھیكللحجممقارنةدراسة"باشاالحمیدعبدزكریا

عدد،23مجلدالعربیة،والجزیرةالخلیجدراساتمجلة،"التحریروبعدالغزوقبلالغذائیة
 1998أبریل،89
ردودوالوقائعالمقدماتللكویتالعراقيالغزو:آخرونوالحمد،تركيالرمیحي،محمد،

والفنونللثقافةالوطني،المجلس165،العددالمعرفة،عالم،التداعیاتالأفعال
 .1995،الآداب،الكویت

:الخلاصة
بینمقارنةعملعلىالدراسةاعتمدت.الدولةفيالاقتصادوضععلىالحالیةوأبعادھاالكویتدولةعلىالعراقيللعدوانالاقتصادیةللآثارمقارنةتحلیلیةدراسةالبحثشمل

إلىالدراسةنتائجأھمتشیر.التحریرمنسنة26بعدالاقتصاديالغزوأثرلتقییمالحاليالاقتصاديالوضعوالغاشمالعراقيالغزوقبلالكویتدولةفيالسائدالاقتصاديالوضع
الاقتصادقدرةعدمأنإلاالماضیةسنواتالعشرخلالضخمةمالیةفوائضالكویتتحقیقمنفبالرغمالعامة،الایراداتلتمویلالنفطعلىالكویتلدولةالمفرطالاعتماداستمرار

.الاقتصادیةالانشطةھیكلفيالخللاستمرارعززالصادراتتنویععلى

:الدراسةھدف
الأثروقیاسالكویتلدولةالاقتصادیةالبیئةتحلیلالدراسةمنالأساسيلھدفا

.المناسبةالحلولواقتراحالكویتدولةعلىالغاشمالعراقيللغزوالاقتصادي

:النتائج
المحلي،الاقتصادعلىكارثیةنتائجعدةالعراقيللاحتلالالاقتصادیةالآثارأظھرت

تحسینبتأخروالمتمثلالحاضروقتناإلىمستمرةالآثارتلكتداعیاتتزاللاولكن
:التالیةالاقتصادیةالحقائقالنتائجأوضحتوقدالبلاد،فيالاقتصاديالاصلاحبرامج
2014عامإلى1989عاممن%470بنسبةالكویتيالاقتصادحجمنمو

فيالانتاجفيالنفطيالقطاعمساھمةأساسيبشكلالنموھذایعكسوتحدیداً 
الغزوقبلمنھوكماالدولةباقتصادالانتاجيالھیكلبقاءعلىواضحةإشارة

.العراقي
بنحوتقدرالصادراتلإجماليالنفطیةالصادراتمساھمةنسبةالكویتسجلت

مؤشروھذا،2014عامفي%93.6بنحومقارنة1989عامفي90.7%
لتحقیقاساسيكمصدرالنفطیةالصادراتعلىالكویتاعتماداستمرارعلى

.للاقتصادنمومعدلات
عرضةالكویتیجعلمماالایراداتلتمویلالنفطعلىالمفرطالاعتماداستمرار

.للغزوالسابقةبالفترةمقارنةالنفطاسعارلتقلبات
الغزوقبلمنالممتدةالفترةخلالالكویتيالدینارصرفسعرفياستقراروجود

.الحاضروقتناإلىالغاشمالعراقي  2014 1989 البیان

 2.8 1.5 )ملیون برمیل یومیا(حجم انتاج النفط 

14 مساھمة الكویتیین إلى اجمالي القوى العاملة % 19.5 % 

 % 80.5 %86 مساھمة الوافدین إلى اجمالي القوى العاملة

 %60 %39 مساھمة القطاع النفطي إلى الناتج المحلي الإجمالي

 %93.6 %90.7 مساھمة الصادرات النفطیة إلى إجمالي الصادرات

 %92.1 %90.8 إجمالي الایرادات العامة الایرادات النفطیة إلينصیب 

 38,477 8,178 )ملیون دینار(الحقیقي الناتج المحلي الإجمالي 

)بالملیون دینار(التطور التاریخي لعجز الموازنة لدولة الكویت خلال الفترة ما قبل الغزو 

)بالملیار دینار(2014-2007التطور التاریخي لفائض الموازنة لدولة الكویت خلال الفترة 

بنك الكویت المركزي : المصدر

 وزارة المالیة: المصدر
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Introduction
Foreign direct investment is key contributor to economic
growth, both explicitly and implicitly. Investment is a major
factor to boost economic growth, however, with FDIs also
lead to positive externalities that additionally increase growth
levels through their technology spillover effects. When FDIs
flow inwards towards a host economy, they also transmit their
knowledge and technology. This therefore boosts GDP levels
as well as human capital development, and may induce
further local innovation. These externalities (that the literature
most often refers to as “spillovers”) emphasize the
importance of giving enough recognition to the potential of
FDIs as sources of economic growth.

Objectives
 FDI levels have been recently declining in the Arab region;

what factors might play a role in this decline?
May institutional factors in the Arab region act as a

hindrance towards FDI spillovers from reaching their full
potential?

Results
 Regional Analysis Regression analysis below, which

resembled similar outcomes in the firm-level analysis.

Methodology
The main approach in analyzing the impact of institutional
factors on FDI spillovers is to divide the analysis into two
levels; an aggregate, macroeconomic regional-level analysis,
and a microeconomic firm-level analysis, based on the
concepts explored in new endogenous growth theories.
 Regional-level Model:

=  + + + + + + +  
• Endogenous Variable: industry value added as a

proxy of FDI spillovers
• Exogenous variables: net inflows, growth, labor

productivity, annual trade, institutional factors    
 Firm-level Model:

=  +  +  +  +  +  
• Endogenous Variable: net sales as a proxy for firm-

level FDI spillovers
• Exogenous variables: foreign firm ownership,

labor productivity, fixed capital, institutional
factors

Conclusions and Suggested Policies
 Our analysis showed that both at regional and firm-level

perspective, the institutional constraints are a major
factors to consider; variances in significance differ from
one country to another.

 Policies should be oriented towards fighting corruption
and enhancing investment climates.

 Future studies include a larger sample size, comparing
intra-industry data results, looking into factors other than
the institutional quality to analyze the impact on FDIs and
spillovers.

Abstract
This research aims to focus on how institutional barriers in the Arab region may account for losses in FDI inflows along with
their potential technology spillover effects, as well as to show how the deficiency of absorptive capacities serve as an important
factor for attracting inflows. The analysis relies on endogenous growth models at an aggregate regional level and a
microeconomic firm-level. Findings based on linear OLS regressions, reveal a positive correlation between improved
institutional factors and potential FDI spillovers, with significance varying in certain countries. Policy implications involve having
targeted FDI policies to enhance absorptive capacities, improving information asymmetry to reduce corruption, and enhancing
the labor market regulatory framework to improve human capital development as an incentive for FDI inflows.

Variables Coef. Std. Err. t P>t 
FDI 2.90E-10 1.13E-10 2.57 0.012 
GR 0.2081814 0.2555394 0.81 0.417 
GCF 0.0281398 0.1518185 0.19 0.853 

Trade -0.2765657 0.0391606 -7.06 0.000 
LP 0.00151 0.0001397 10.81 0.000 

Regulatory 
Quality 

0.3911266 0.0645759 6.06 0.000 

_cons 13.12441 3.937303 3.33 0.001 

Selected References
 DeMello, L.R., Jr. 1999. Foreign direct investment-led 

growth: Evidence from time series and panel data. Oxford 
Economic Papers, 51(1), 133–151.

 Farole, T. & Winkler, D. (2014). Making Foreign Direct 
Investment Work for Sub-Saharan Africa: Local Spillovers 
and Competitiveness in Global Value Chains. World Bank –
Directions in Development. 1-279.

 Hale, G. & Long, C. (2007, February). Are there Productivity 
Spillovers from Foreign Direct Investment in China? Federal 
Reserve Bank of San Francisco. 1-33.

Mohamed, S.E., and M.G. Sidiropouls (2010), “Another Look 
at the Determinants of Foreign Direct Investment in MENA 
Countries: An Empirical Investigation,” Journal of Economic 
Development, 35(2), 75-95.
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الدراسة البحثیة  عنوان                                   
 )دراسة مقارنة  –م 1915-1896 –الصباح وخزعل الكعبي عوامل النجاح وتداعیات الانھیار مبارك (

 عبدالله محمد الھاجري - المؤلف  
 قسم التاریخ –الآداب كلیة -الكلیة  \القسم 

( الص��باح الش��یخ مب��ارك ش��كل مقدم��ة الدراس��ة 
-1897(والش��یخ خزع�ل الكعب��ي , ف�ي الكوی�ت) 1896-1915
م في عربستان محورا سیاسیا وإقلیمیا ف�اعلا وم�ؤثرا ف�ي ) 1925

لمنطقة الخلیج العربي منذ نھای�ات فترة مھمة من التكوین السیاسي 
ونظ�راً العشرین، القرن التاسع عشر وحتى الربع الاول من القرن 

للدور التاریخي الذي لعب�ة ك�ل م�ن الش�یخین والتش�ابھ ف�ي ظ�روف 
الض�غوط الخارجی�ة عل�ى وملابسات تولى الحكم وتعرضھما لنفس 

حاولنا من خلال ھذه الدراسة المقارن�ة أن نكش�ف دور إمارتیھما ، 
وواقع تعامل كل منھما مع ھذه الضغوط وكیف كانت نتائجھا على 

 .إلیھالسیاسة الخارجیة لإمارتیھما وما أدت 

ف�ي  النھای�ة  حقیق�ة الدراس�ة  تب�رز نتائج الدراس�ة 
أن التكوین السیاسي وطبیعة الحكم المستقر وعدم وجود صراعات 

العام��ل قبیل��ة ف��ي الكوی��ت تح��ت قی��ادة الش��یخ مب��ارك الص��باح ك��ان 
الكوی�ت ، عل�ى ل�ھ ف�ي الرئیس في اس�تقرار وترس�یخ دع�ائم الحك�م 
ال�ذي ع�اني م�ن مش�اكل عكس وضع الش�یخ خزع�ل ف�ي عربس�تان 

ك��ذلك بین��ت الدراس��ة أن مب��ارك وص��راع داخل��ي وقبل��ي ش��دید  ، 
ظل تعقی�دات الخارجیة في أن یخلص إمارتھ من الأخطار استطاع 

أن یك��ون ص��ورة الخارجی��ة واس��تطاع اللعب��ة السیاس��یة والض��غوط 
ولإمارات�ھ، ل�ھ قدر معقول م�ن الأم�ان لضمان واضحة عما یجري 
الذي فش�ل ف�ي اس�تخدام الشیخ خزعل الكعبي  كان ھناك في مقابلھ 

الممكن  والمتاح للوصول بإمارتھ إلى بر الأمان أو حفظ سیادتھا

خاتمة الدراسة
إن كان خزعل یتحمل جزءاً من ض�یاع إم�ارة عربس�تان إلا أن�ھ لا  
یمك�����ن أن ننك�����ر أن الت�����داخلات السیاس�����ة الدولی�����ة والص�����راع 
الاستعماري بالمنطقة كان العامل الأقوى في تطور الأوض�اع وم�ا 
آلت إلیھ في النھایة ، خصوصاً  بعدما خرجت الدولة العثمانیة م�ن 
المعادلة إثر ھزیمتھا ف�ي الح�رب العالمی�ة الأول�ى ، كم�ا أنن�ا یج�ب 
ألا نھم��ل أن ص��راع الق��وى الداخلی��ة ف��ي عربس��تان وع��دم وج��ود 
رغبة من ق�وى القبائ�ل المختلف�ة ف�ي الانض�مام تح�ت عب�اءة الش�یخ 
خزع�ل ق�د یك�ون ھ�و م�ا عج��ل بعملی�ة الس�قوط ، عل�ى العك�س م��ن 
الكویت التي كان الوضع الداخلي فیھا ینعم بقدر كبیر وواضح م�ن 

.الاستقرار والالتفاف حول القیادة الممثلة في الشیخ مبارك 
إن خزع���ل ال���ذي ك���ان ف���ي أغل���ب فت���رات حكم���ة مش���غولاً ف���ي 
الص��راعات الداخلی��ة م��ع القبائ��ل المختلف��ة ف��ي إمارت��ھ ل��م ی��درك إلا 
مت��أخراً نت��ائج ھ��ذه الص��راعات ، وبخاص��ة بع��د الح��رب العالمی��ة 
الأولى التي وجد نفسھ مضطراً بعدھا للاعتراف بس�لطة طھ�ران ، 
وترسیخ وجودھ�ا، وبن�اء مص�الح لھ�ا ف�وق أراض�یھ ، عل�ى عك�س 
مب��ارك ال��ذي رف��ض إعط��اء أي دول��ة باس��تثناء بریطانی��ا حج��ة أو 
مصلحة یمكن من خلالھا النفاذ إلى أراضي الكوی�ت أو وض�ع ق�دم 
لھا فیھا، لقد استقر وض�ع الكوی�ت ف�ي نھای�ة المط�اف كإم�ارة ت�نعم 
بس��یادة وض��مانات معقول��ة ف��ي فت��رة م��ن أح��رج فت��رات الت��اریخ 
الح��دیث والتقلب��ات والص��راعات الدولی��ة ف��ي عھ��د الش��یخ مب��ارك ،  

والظ�روف، في حین سقط حكم الشیخ خزعل رغم تماثل الأوضاع 
وتس���نى لنظ���ام طھ���ران الس���یطرة التام���ة والكامل���ة عل���ى إم���ارة 

 .  عربستان
 

المراجع 
 –1750أحمد مص�طفى أب�و حاكم�ة، ت�اریخ الكوی�ت الح�دیث •

، منش������ورات ذات السلاس������ل  ، الكوی������ت ، 1م ، ط 1965
 .م 1984

خل���دون حس���ن النقی���ب، ص���راع القبلی���ة والدیمقراطی���ة حال���ة •
م1996،دار الساقي، بیروت، 1الكویت، ط

عبد العزیز المنصور ، دراسات في تاریخ الكوی�ت ،  الكوی�ت •
م ، 1915 – 1896وعلاقتھا بعربستان والبص�رة ب�ین ع�امي 

م1971، إشراف مكي شبیكة ، القاھرة ، ط.د
ویلیام ثیودور سترانك ، حكم الشیخ خزعل ب�ن ج�ابر واح�تلال •

،  ال��دار 2إم��ارة عربس��تان ، ترجم��ة ، عب��د الجب��ار ن��اجي ، ط
 .م 2006، بیروت العربیة للموسوعات ، 

   
   

ھ��دفت الدراس��ة بش��كل مباش��ر : أھ��داف الدراس��ة 
:المحاور التالیة لمناقشة وتحلیل 

مب��ارك أولا طبیع��ة وش��كل الس��لطة بالكوی��ت والمحم��رة بع��د  ت��ولي 
.في إمارتیھما سدة الحكم وخزعل  

والمحم�رة إب�ان تولیھم�ا الداخلیة في الكوی�ت تطور الاوضاع : ثانیا
.الحكم 

 :مبارك وخزعل والقوى المحیطة: ثالثا
الكوی��ت وفش��ل خزع��ل ف��ي م عل��ى 1899اتفاقی��ة الحمای��ة : رابع��ا

 :الحصول على اتفاقیة مماثلة
ربط خزعل قرارة السیاسي بید بریطانیا ومحاول�ة أسباب  : خامسا

 مبارك الانفلات من فلك السیاسة البریطانیة  
 استقرار الكویت ونھایة عربستان: سادسا
 م1936خزعل ووفاتھ بطھران أسر : سابعا
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: الدراسةنتائج 
 ظھ��ر واض��حاً ع��دم اعتم��اد الرش��ید لمنھجی��ة معین��ة ف��ي مؤلف��ة كت��اب ت��اریخ

غی��اب اس��تخدام م��نھج علم��ي موح��د لمجم��ل وق��ائع وأح��داث م��ع الكوی��ت،
.ومواضیع وروایات الكتاب

 والأدبي مفردات وألفاظ الكتاب تمیل بالقارئ نحو الطابع البلاغي الكثیر من
و قل���ة التوثی���ق لتوس���ع الرش���ید ف���ي الاعتم���اد عل���ى المجاھی���ل بالإض���افة 
.بالمصادر

 ظ��ل الط��ابع الارش��ادي وال��دیني ف��ي الكثی��ر م��ن الأوق��ات ھ��و الغال��ب بجان��ب
ف�ي العبارات والالفاظ الجزلة والعامیة ، بل والجنوح في حالات قلیلة جداً و 

\زن�یم\دع�ى(للوص�ف بأوص�اف وألف�اظ ش�دیدة التج�ریح كـ�ـسابقة تاریخی�ة 
 )غباوتة

لاعتم�اد فق�ط االرش�ید أج�زاء مھم�ة تمثل�ت ف�ي عن�د ت الروای�ة التاریخی�ة فقد
متغیرات�ھ بكاف�ة ق�راءة الح�دث المحلیة أو الشفویة ، مع غی�اب  الروایة  على 

لا قیم�ة «على الرغم من أنھ صرح بالقول خاصة الدوافع السیاسیةودوافعھ 
.»للتاریخ بدون الرسمیات

 الاعتماد على الروایة الشفویة خلق نوعاً من تماھي النص في مبالغة الرشید
، والتي قد التاریخي مع النص الشفھي دون تحدید دقیق لعلاقة الحدث بأیھما 

تكون أدت في بعض الأحیان لغیاب عملیة التحقیق والضبط
 عن ملامسة جوان�ب والابتعاد الرشید عن انتقاد  السیاسة البریطانیة ، ابتعاد

مھمة مثل الحدیث عن الأوضاع السیاسیة بش�كل ع�ام ف�ي فت�رة الش�یخ أحم�د 
لارتھ�ان خ�اص توجی�ھ انتق�اد والابتع�اد بش�كل ببریطانی�ا ، علاقت�ھ الج�ابر و 

بی��دھا خصوص��اً ف��ي معاھ��دة العقی��ر ، السیاس��ي الخ��ارجي بریطانی��ا للق��رار 
بریطانیا ذات الطمع في الخلیج " ذكرة بالقول باستثناء 

 ك��ذلك ظھ��ر واض��حاً ع��دم اھتم��ام الرش��ید بش��مولیة ت��اریخ المنطق��ة م��ن قی��ام
كالدولة السعودیة الاولى والثانیة والثالثة على (ودول ممالك وسقوط إمارات 

بالإض��افة  لتجاھل��ھ لأس��باب للتوس��ع الاس��تعماري وص��راع ) س��بیل المث��ال 
 .القوى الطامعة بالمنطقة وأثر ذلك على الكویت 

 
 

الدراسة البحثیة  عنوان                                   
»الرشیدعبد العزیز « دراسة نقدیة في منھجیة  ومضمون النص التاریخي لكتاب تاریخ الكویت لمؤلفھ 

 عبدالله محمد الھاجري - المؤلف   
 قسم التاریخ –الآداب كلیة -الكلیة  \القسم 

ً -دراسة أي نتاج فك�ري:مدخل الدراسة  -تاریخی�اً ك�ان أم أدبی�ا
تستوجب وضعھ وربطھ بالحقبة التاریخیة التي ینتمي إلیھا ھ�ذا الجھ�د العقل�ي ، 

الم�ؤرخ (والواقع أن أھم من تص�دى لكتاب�ة ت�اریخ الكوی�ت الح�دیث والمعاص�ر 
ك�ان أول م�ن دون تاریخھ�ا ف�ي حی�ث ، ) والأدیب الك�ویتي عب�د العزی�ز الرش�ید

المؤرخ�ون والب�احثون وال�ذي أجم�ع ، " ت�اریخ الكوی�ت"مؤلف واحد ھ�و كت�اب 
أي باحث لا یس�تطیع "على الأھمیة الكبرى لمؤلفھ بل وذھب البعض للقول بأن 

مراح��ل الت��دوین أول��ى كم��ا مث��ل الرش��ید بكتاب��ة ھ��ذا " الاس��تغناء عم��ا ورد فی��ھ
الرغم مما عرف عن الكتاب من أھمیة ، وعلى ...لكنالرسمي لتاریخ الإمارة ، 

إلا أن��ھ وبع��د مض��ي م��ا یق��ارب التس��عون ع��ام ، نج��د أن كت��اب ت��اریخ الكوی��ت 
اكتسب شكلاً جدیداً من أشكال المؤلفات التوثیقیة ، بع�د أن اس�تطاع الرش�ید فی�ھ 
الحفاظ على الذاكرة الوطنیة المحلیة ، متناولاً أھم الأحداث والوقائع و الروایات 
بجھ��د یك��اد یك��ون فردی��اً ، فأص��بح الكت��اب وث��ائق تاریخی��ة مدون��ة، اس��تخدمھا 

غیر أنھ الباحثون والمؤرخون فیما بعد للاستشھاد والاستدلال وتدعیم ما كتبوا، 
مراس��لات ، أو ( س��واء وف��ي ظ��ل ظھ��ور ش��واھد تاریخی��ة ظھ��رت لاحق��اً ... 

، أص��بح م��ن الواج��ب ) رس��میة أجنبی��ة وعربی��ةأو مؤلف��ات ، أو كت��ب برقی��ات، 
بمنھج نقدي ) تاریخ الكویت(التعامل مع المعرفة التاریخیة المرصودة في كتاب 

ذل��ك لإع��ادة استحض��ار وبن��اء والروای��ة و ال��نص والخب��ر ، یس��ائل -إش��كالي / 
وقائع الماض�ي ف�ي س�یاق تص�ور ال�زمن الت�اریخي الس�لیم للح�دث ، لنص�ل م�ن 

خلالھ لحقائق مقاربة و بشكل دقیق ومنظم م�ن خ�لال مس�تویات منھجی�ة علمی�ة  
 ).التفسیر، والتحلیل، والتأویل، والنقد، والتركیب(  كـــ

 

:الدراسةخاتمة 
الت��اریخي عن��د الرش��ید كان��ت تنقص��ھ الرؤی��ة المنھجی��ة لاش��ك أن الع��رض 

دع�م وھ�ي ل�ھ فرص�ھ مھم�ة على الرغم من أن الرشید أتیحت الواضحة ، 
إلا أن ومراس��لات، الس��لطة ل��ھ وتزوی��ده بم��ا یری��د م��ن وث��ائق وس��جلات 

وع�دم الدق�ة تكون شابھا بع�ض القص�ور قد الاستفادة القصوى مما أتیح لھ 
مرتبط��ة المؤل��ف كص��ورة ف��ي النھای��ة ، لك��ن ذل��ك ل��م یمن��ع م��ن أن یخ��رج 

بواق��ع ، لا نك��اد ن��تلمس م��ن خلال��ھ أی��دیولوجیات منفص��لة ع��ن أوض��اع 
الكت��اب " ت��اریخ الكوی��ت"عاش��تھا الكوی��ت وارتبط��ت بھ��ا ، وس��یظل كت��اب 

وھ�ذا كل�ھ ، الأبرز في تاریخ الإمارة  فھو عصارة ذلك التكوین المتش�ابك 
 .بلا شك التاریخ في عمق مغزاه

كلمات وعبارات وردت بشكل موسع في 
كتاب الرشید

 

 –یقول ھؤلاء -یقول -قال  -ھذا ما یقولھ البعض
 –ما یقولھ البعض -فیقال-فقیل –یقال  –قیل -آخرون

-یروى-سمعت  –یحكى -تناقل  –منھم من یقول 
 بعض الخبیرین-روي –منھم من یرى –حكي

 

عدد أبیات الشعر في الجزء الأول 
 من الكتاب 

 ً  ألف وخمس وثمانون بیتاً شعریا

عدد أبیات الشعر في  الجزء الثاني 
 من الكتاب

 ً  مائتان وواحد وسبعون بیتاً شعریا

: المراجع
عبد العزیز الرشید ومنھجھ الت�اریخي ف�ي كتاب�ة ت�اریخ الكوی�ت ، طب�ع •

ن�دوة دور الم�ؤرخین المحلی��ین ف�ي كتاب�ة ت�اریخ الكوی��ت  " تح�ت عن�وان 
والخلیج العربي في الت�اریخ الح�دیث والمعاص�ر ، قس�م الت�اریخ ، جامع�ة 

 2001الكویت ، 
، حیات��ھ یعق��وب یوس��ف الحج��ي  ، الش��یخ عب��د العزی��ز الرش��ید ، س��یرة •
 م1993، الكویت، مركز البحوث والدراسات الكویتیة ، 1ط
، ظ�اھرة  التنق�ل ف�ي حی�اة الش�یخ عب�د العزی�ز الرش�ید ، الخترشفتوح •

یونی��و  –، الكوی��ت ابری��ل 21مجل��ة ع��الم الفك��ر ، الع��دد الراب��ع ، المجل��د 
 م 1993

 
   
   

:احصائیات 
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47. القلق لدى المراهقين: دراسة مقارنة ______________________________________________________________________
ساره محمد كريمي وبدر محمد الأنصاري

48. نموذج العوامل الخمسة للشخصیة: دراسة ثقافیة مقارنة بین الكویتیین والمصریین ______________________________________
بدر محمد الأنصاري وعبدربه مغازي سلیمان

49. اسلوب الإستجابة المرغوبة إجتماعیا على مقاییس الشخصیة: دراسة مقارنة على طلبة جامعة الكویت  _________________________
طلال باقر العلي و بدر محمد الأنصاري

50. االهناء الشخصي: دراسة ارتباطية عاملية على عينة من طلبة جامعة الكويت   __________________________________________
غدير عبد العزيز باقر  و بدر محمد الأنصاري

51. الذاكرة العاملة لدى الأطفال الكويتيين: دراسة مقارنة بين طلبة المعهد الديني وطلبة المدارس العامة في المرحلة المتوسطة بنين  _________
فاضل محمود خشاوي  وبدر محمد الأنصاري

__________ Gender and Cultural Differences in Depression among Undergraduates from Arabian Gulf Countries  .52
حسن عبداللطيف

53. تصور الانتحار لدى عينة من طلبة الجامعة   ________________________________________________________________
ريم بندر السلمان  وبدر محمد الأنصاري

54. الفروق بين الجنسين في الأبعاد الثقافية العالمية لدى المعلمين الكويتيين    _____________________________________________
عدنان مشرف العنزي  وبدر محمد الأنصاري

• الاجتماع والخدمة الاجتماعية
55. مؤشرات تخطيطية لتطوير الأنشطة الطلابية في كليات جامعة الكويت   _____________________________________________

سهام القبندي

56. برامج الوقایة من الإساءة الجنسیة لطلبة وطالبات مرحلة ریاض الأطفال: استطلاع لآراء ومعتقدات واتجاھات الرأي العام في الكویت ____
ملك الرشید

57.  التّطو ر السّیاسي  والاقتصادي قبل 4000 سنة  في جزیرة  فیلكا  )الكویت( :  دراسة أثریة  أنثروبولوجیة  كیمیائیّة  معدنیّة  لفخاریّات  العصر  
البرونزي  ___________________________________________________________________________________________

حسن جاسم أشكناني ، میسون ا لناصر، منال حسن و عبداللطیف عبدا لرزاق

• علوم المكتبات والمعلومات
_____ The Use of Social Networks in Government for Building Social Capital, Social Inclusion, and Social Equality .58

سهى العوضي وملاك الرشيد

___________________________________________________ Text Mining Analysis of Academic Libraries' Tweets  .59
Alan Abrahams سلطان الديحاني و

______________________________________ Parental Awareness and Use of Internet Filtering Software in Kuwait .60
سمير حمادة

62

63

64

65

66

67

68

69

70

71

72

73

74

75



4.  الحقوق
•  القانون الخاص

______________________________________  La Prescription Acquisitive en Droit Français et en Droit Islamique  .31
سامي عبدالله الدريعي

32. مدة السقوط _____________________________________________________________________________________
سامي عبدالله الدريعي

____________________________________________________________ What makes regulation good regulation? .33
حصة عبدالعزيز الفريح

5.  الشريعة والدراسات الإسلامية
•  العقيدة والدعوة  

ة ______________________________________________________ 34. فلسفة الرموز في الأديان الشرقية التقليدية - دراسة تحليليَّ
عبدالله عوض العجمي

35. الأعداد بين الفيثاغورية والباطنية ________________________________________________________________________
عبدالله عوض العجمي

دَقَةِ عَلَى الإيِماَنِ  ___________________________________________________________________________ 36.  بُرهَْانُ الصَّ
وليد بن محمد بن عبد الله العلي

37.  مَعَالَِ الأخَْلاقِ وَسَفْسَافُهَا وأَثََرهُا فِي الأدََاءِ الوَظِيفِي  ___________________________________________________________
وليد بن محمد بن عبد الله العلي 

•  التفسير والحديث
38. الإدارة العامة وأخلاقية التقوى في ضوء القرآن الكريم والسنة النبوية ________________________________________________

نور الله كورت

39.  اللغة العربية )نشأتها ومكانتها في الإسلام، وأسباب بقائها(  ______________________________________________________
نور الله كورت

•  الفقه المقارن والسياسة الشرعية
40.  الدو الإنساني للبنوك الإسلامية العاملة في الكويت ____________________________________________________________

كمال توفيق حطاب

41.  ز يادة الضرائب على السلع المحرمة في ضوء السياسة الشرعية  ___________________________________________________
إبراهيم عبد لله البديوي السبيعي ومحمد عود الفزيع    

42.  المزاد الخيري .. حكمه وضوابطه الشرعية   _________________________________________________________________
إبراهيم عبد لله البديوي السبيعي

43.  أثر كل من المخالفة والاختلاف في عقد الوكالة في الفقه الإسلامي - دراسة فقهية مقارنة  __________________________________
وليد خالد الربيع

6.  العلوم الاجتماعية
• العلوم السياسية

______________________  Religion, Electoral Rules, and Women’s Representation: A Cross National Examination .44
وفاء العرادي

45. العوامل المؤثرة في الحراك السياسي في المجتمع الكويتي خلال الفترة  )2009 - 2014(: دراسة ميدانية __________________________
فيصل مخيط عبدالله  أبوصليب

•  علم النفس
46. البناء العاملي والخصائص السيكومترية لمقياس العدالة الأكاديمية __________________________________________________

ھشام فتحي جادالرب وعثمان الخضر

41

42

43

47

48

49

50

51

52

53

54

55

56

59

60

61



___________ A Research Case Study: Difficulties and Recommendations when Using a Textual Data Mining Tool  .15
Edgar H. Sibley عبير الحسن، فالح الشمري و

________________________________________   The Supply Chain Tuner Model: Achieving a Better Strategic Fit .16
رائد الحسين ورضا خرم شاهگل

______ Analysis of the Expectation of TQM Practices in Courier Service Providers in Kuwait: An Empirical Study .17
رضا الحسين ووديع الصايغ

____________________________________________________ Optimal Dynamic Pricing for Trade-in Programs  .18
Gilvan Souza و Goker Aydin ،محمد غلوم

3. التربية
•  المناهج وطرق التدريس

19. دمج الطلبة ذوي الاحتیاجات الخاصة في المدارس العادیة بدولة الكویت  ____________________________________________
زید الشمري

20.  أدب الأطفال و دوره في حل مشكلات معلمات رياض الأطفال في تدريس الموضوعات العلمية: موضوع )المادة( كنموذج ___________
بتول عبدالله تقي وعلي عاشور الجعفر

 The Analysis of Social Studies and English Language Textbooks for the Intermediate School stage in the light of the .21
__________________________________________________________ Concepts and Values of Citizenship Education

معدي العجمي ومنى بورسلي

_________________________________________________  Mind Maps as Facilitative Tools in Science Education .22
يعقوب جعفر، عمار صفر ومحمد القادري

23. فاعلیة برنامج قائم على تعلم الریاضیات باللمس في تحسین المستوى التحصیلي لذوي صعوبات التعلم في الریاضیات  ______________
إیمان فاضل عبدالله العرادي و نھى راشد الرویشد

24.  واقع   التدریب   الانتظامي  لتنمیة   الكفایات  التدریسیة  والتقییمیة  لدى  معلم  المعلم  في   ضوء   معیار  »التدریس«   لجمعیة   معلمي
______________________________________________________________________________________  )ATE( المعلم 

علي أسماعیل الھولي

25.  التحصيل الأكاديمي لمعلمي ما قبل الخدمة واتجاهاتهم نحو استخدام الحاسوب اللوحي في نطق اللغة الإنجليزية _________________
نوال العثمان وفايز الظفيري

•  الإدارة والتخطيط التربوي
26. أسباب التحاق الطلبة بمؤسسات التعلیم العال الخاصة في دولة الكویت في ضوء بعض المتغیرات  ____________________________

نبيلة  الكندري

_______ Politeness and Power in School Board Meetings: A Qualitative Study of Selected Public Schools in Kuwait .27
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يـوم الملصـق العـلـمـي
للكلـيـات الإنسـانية
س 21 مارس 2016 

قطــاع الأبـحـاث



استمر قطاع الأبحاث في دورته السنوية الخاصة بإقامة فعاليات الملصق العلمي للعام الأكاديمي 2016/2015، حيث يوفر منبراً متميزاً يستطيع 

أعضاء هيئة التدريس من خلاله عرض أحدث منجزاتهم البحثية في أجواء من الانفتاح العلمي وتبادل الخبرات والآراء. وينظم القطاع سنوياً حدثين 

منفصلين للكليات الإنسانية، وللكليات العلمية، ويتمثل الهدف من هذه الفعالية في جمع الباحثين من مختلف التخصصات لتقديم أبحاثهم الجارية 

والمستكملة في بيئةٍ تشجع الحوار العلمي، وتبادل الآراء والاهتمامات، بينما تمهد السبل نحو بروز الأفكار الجديدة وتناول المجالات التي لم يسبق 

تناولها بحثياً. ويدفع هذا الهدف بقطاع الأبحاث نحو التشجيع الدائم لمشاركة جميع الكليات في فعاليات الملصق العلمي، ويتزايد عدد المشاركين 

سنويياٍ من أعضاء هيئة التدريس، ومساعدي التدريس، وطلبة الدراسات العليا في تقديم نشاطهم البحثي المتميز وعرضه على جمهور من الباحثين 

والخبراء للاستفادة من آرائهم وملاحظاتهم. لذلك، يستمر هذا الحدث السنوي بالاستحواذ على اهتمام باحثي الكليات، حيث يحقق في كل عام طموح 

قطاع الأبحاث بشأن جذب المزيد من الباحثين من جميع الكليات للمشاركة في فعالياته، مما يحقق لإنجازاتهم العلمية والبحثية انتشاراً واسعاً.

العام  خلال  التدريس  هيئة  لأعضاء  البحثية  الاهتمامات  من  متنوعة  مجالات  الاجتماعية  والعلوم  الإنسانيات  كليات  تقدم  العام،  هذا  وفي 

جمع  وقد  ملصقاً(.   30( الماضي  العام  في  ملصقاتها  عدد  مع  بالمقارنة   100% بنسبة  نمواً  سجلت  علمياً  ملصقاً   60 بعرض   2016/2015
 3( الحقوق  وكلية  ملصقاً(،   12( التربية  وكلية  ملصقاً(،   15( الإدارية  العلوم  وكلية  ملصقات(،   3( الآداب  كلية  هي  كليات   6 الحدث 

الأنصاري،  حسين  أ.د.  افتتح  وقد  ملصقاً(.   17( الاجتماعية  العلوم  وكلية  ملصقات(،   10( الإسلامية  والدراسات  الشريعة  وكلية  ملصقات(، 

يوسف  أ.د.  مساعديه  بحضور  للأبحاث،  الجامعة  مدير  نائب  الصحاف،  طاهر  أ.د.  استضافها  التي  الملصق  فعاليات  الكويت،  جامعة  مدير 

المسؤولين في  العديد من  إلى جانب حضور  المساعدون،  المشاركة وعمدائها  الكليات  بهبهاني، وعمداء  وأ.د. حيدر  ليلى معروف،  ود.  قراشي، 

 .2016 مارس   21 بتاريخ  الشويخ  موقع  في  الجابر  عبدالله  الشيخ  في مسرح  الحدث  أقيم  حيث  الكليات،  من  والمشاركين  الكويت  جامعة 

ويجمع هذا الإصدار الملصقات المشاركة في فعالية هذا العام والمكونة من 60 ملصقاً علمياً من 6 كليات في مجال الآداب والإنسانيات والعلوم 

الاجتماعية. ويشارك في الحدث أعضاء هيئة التدريس، ومساعدي التدريس، وطلبة الدراسات العليا، مما يقدم الإنجازات المتميزة لأبحاث الإنسانيات 

والعلوم الاجتماعية في جامعة الكويت. وقد تناولت الملصقات القضايا المعاصرة، والحقائق حديثة الظهور على المستويين الوطني والاجتماعي، 

حيث فتحت هذه المواضيع الأبواب للباحثين للنقاش والحوار وتبادل الآراء حول الأفكار والمفاهيم الجديدة لإنجاز الأبحاث المتقدمة والمبتكرة.

ويشكل هذا الهدف الإستراتيجية الجديدة التي يتبعها قطاع الأبحاث بشأن توفير بيئة ملائمة لأعضاء هيئة التدريس للتعاون في إنجاز الأبحاث 

المشتركة ذات الجودة العالية والقيمة العلمية المتميزة عبر تطوير الصلات بين المجالات العلمية المتنوعة وتيسير تحقيقها للأبحاث والدراسات 

الشاملة عالية الجودة. ومع النجاح المتواصل لفعالية الملصق العلمي على مدى الأعوام السبعة الماضية، يتطلع قطاع الأبحاث لترسيخ ثقافة 

الإبداع والابتكار العلمي في جميع الكليات، مما سيفتح آفاقاً جديدة من الوعي العلمي بضرورة تحقيق أفضل المستويات في الأبحاث المؤسسية. 

ومع وضع هذه الغاية نصب الأعين، جذب الحدث لهذا العام مشاركةً أكبر في عرض الإنجازات البحثية، مع تميزه المعهود المتمثل في تقديم قطاع 

الأبحاث للجوائز الخاصة بأفضل الملصقات العلمية. ويتم تقييم جميع الملصقات من قبل لجنة مكونة من نخبة من الاساتذة لاختيار أفضل 

ثلاثة ملصقات علمية تحت الفئات الثلاث المشاركة في عرض أبحاثها من أعضاء هيئة التدريس، ومساعدي التدريس، وطلبة الدراسات العليا.

ويقدم هذا الإصدار جميع الملصقات المشاركة في فعالية العام 2016 لكليات الإنسانيات والعلوم الاجتماعية، مما يوفر مرجعاً عملياً للكليات 

للآبحاث  متطورة  آفاق  واستكشاف  أفكار جديدة،  تطوير  الملصقات في  تتناولها  التي  العلمية  الموضوعات  بالاستفادة من  المهتمين  والباحثين 

المبتكرة متعددة التخصصات. 

أ.د. طاهر الصحاف                                                                                                                               مارس 2016

نائب مدير الجامعة للأبحاث

المـقـدمـة



يوم الملصق العلمي للكليات الإنسانية، 21 مارس 2016
الآداب، العلوم الإدارية، التربية، الحقوق، الشريعة والدراسات الإسلامية، والعلوم الإجتماعية

نائب مدير الجامعة للأبحاث
قـطـاع الأبـحــاث

جامعة الكويت، الكويت

http://www.ovpr.kuniv.edu : الموقع الإلكتروني  

http://www.ovpr.kuniv.edu/research    

ج نتا إ / د ا عد إ
مكتب المعلومات الفنية والمطبوعات

قطاع الأبحاث

© جامعة الكويت، 2016

تحتفظ جامعة الكويت بالحقوق الخاصة لهذا الإصدار، ولا يسمح بنسخ أي جزء منه إلا بترخيص مسبق من مكتب نائب مدير الجامعة 
الكويت.  ،13060 الصفاة،   ،5969 بريد  الكويت. صندوق  للأبحاث، جامعة 




	Booklet 2016
	Booklet 2016
	Booklet 2016 39
	Booklet 2016

	Booklet 2016 cats

