
  

 

 
Analysis of E-Learning Materials in Pre-Service  

Teacher Training: In Case of the Mongolian National University of 

Education (MNUE) 

 
Munkhtuya Lkhagvasuren1, Myagmargarmaa Chuluunbat2 (✉),  

Nyamsuren Tsendsuren2, and Badamsuren Batsuuri2  

1 Mongolian National University of Education, Administrative division, Ulaanbaatar, Mongolia 
2 Mongolian National University of Education, Informatics Department, Ulaanbaatar, Mongolia 

myagmargarmaa@msue.edu.mn 

Abstract. The main feature that distinguishes online learning from face-to-face learning is that regardless of 

space and time, students independently study the course content by accessing, uploading, downloading, and 

sending comments, participating in discussions and webinars, and viewing text, audio, and video content. In 

the last 4-5 years, educational institutions at all levels have transformed to online learning from face-to-face 

learning, and there has been a need to use learning platforms to deliver content and lead independent study of 

students. Educational institutions use LMS, learning management systems such as Moodle, Google Classroom, 

and MS Teams, as well as social network tools to deliver online course content, manage lessons, and 

collaborate. E-learning materials have requirements such as support for the student's independent study and 

create knowledge, and for the student to be able to interact with the contents. To find out whether the forms of 

e-learning materials uploaded by Mongolian National University of Education (MNUE) lecturers in LMS 

correspond to the students' learning style, the form, and structure of e-materials of 59 courses were compiled 

from the data of LMS, and a survey was conducted from 376 students who studied online courses. As a result 

of the study, students found that text information, video materials, and e-books are more suitable for 

independent learning, while the data collected from LMS shows that the majority of e-materials are text and 

video materials. It is suitable for self-study, but further development of learning materials in multiple versions 

such as videos, e-books, interactive, etc., without being limited to textual information, is important for 

independent learning for students with different learning styles.  
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1 Introduction 

The rapid advancement of information technology in recent years has revolutionized the field of education, using 

the internet and digital platforms to deliver instruction and various educational activities. Various forms of 

education, including teaching and learning processes, as well as the environment and tools provided to students, 

have been transformed through the integration of technology, fostering innovative approaches [1]. Consequently, 

traditional teaching methods have shifted towards e-learning methodologies, altering approaches, content, tools, 

assessment, environment, and communication in education.  

Classroom training involves interaction between the teacher and students, whereas e-learning allows students 

to engage with course materials and receive instruction without requiring the direct physical presence of teachers, 

fostering a student-centered learning approach [2]. As a result, because e-learning is typically done without a 

teacher, it is important to examine concerns such as the support of e-learning resources and their compatibility 

with learning styles [3]. 

By objectives 5.2 of the medium-term development plan of the education sector (2021-2030) and the 

Information Technology Development Program of the Mongolian National University of Education (MNUE), the 

requirements for e-courses, and the online course regulations, university learning management system (LMS) is 

being developed and used for developing e-contents and conducting e-courses. The university's LMS is the largest 

area of e-learning content, attendance, progress, evaluation and access history because it encompasses all learning 

activities [4]. As of February 2021, out of 1,286 courses offered by 447 instructors, 90.5% (1,164 courses) at the 

Mongolian National University of Education (MNUE) have integrated e-contents into their curriculum, resulting 

in a total of 13,431 e-learning materials were uploaded into LMS [5]. We analyzed teacher-prepared e-learning 

materials for 59 different subjects. 

© The Author(s) 2024
H. Batmend and O. Ganbold (eds.), Proceedings of the Conference on Quality Assurance in Higher Education: Transforming Education-new Generation of
Learners (QAHE 2023), Atlantis Highlights in Social Sciences, Education and Humanities 18,
https://doi.org/10.2991/978-94-6463-382-5_12

mailto:myagmargarmaa@msue.edu.mn
https://doi.org/10.2991/978-94-6463-382-5_12
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-382-5_12&domain=pdf


A survey, taken from students who studied e-courses revealed what forms of e-learning materials were 

available in LMS, what forms of e-learning materials were more suitable for students, and whether they supported 

independent learning. 

1.1  E-Learning 

Education trends, the rapid growth of information technology, and people's desire to study at any time and 

from any location have made it vital to incorporate e-learning at all levels of education. Citizens living and 

working in the twenty-first century can freely communicate, engage in social interactions, take courses taught by 

the world's greatest academics, and learn for the rest of their lives through e-learning and technology-based 

training [6]. The implementation of e-learning is not an easy task that can be solved simply by transforming 

traditional learning materials into digital and interactive forms and uploading them to the learning management 

system, but rather it leads to the problem of developing and designing them as a complex teaching and learning 

activity [7]. When conducting e-learning, it is necessary to plan lessons carefully, provide methodical sample 

materials, and work as a team [8]. 

In this regard, along with the employment of various teaching approaches in the field of education, hybrid 

learning, blended learning, and flipped learning have emerged as new teaching trends throughout the world, 

particularly extensively introduced at universities in highly developed countries [9]. 

1.2  E-learning Materials 

E-learning resources may significantly increase students' awareness and enthusiasm for studying, as well as 

improve their learning techniques and independent knowledge and education. Moreover, they play a crucial role 

in maintaining and raising the quality of education by contributing to improved teaching standards and enhanced 

learning outcomes. 

The creation of e-content for use in learning and teaching is a step-by-step procedure [10]. E-learning content 

should be enhanced with media components such as text, images, audio, video, and so on, and it should be 

presented to learners in a way that supports their learning style and independent learning [11]. 

E-learning material include more than just textual information; 3D animated images, simulations, learning 

games, and interactive tools are incorporated into e-learning materials to support students' varied learning styles 

[12]. In e-learning, communication between stakeholders can take several forms, including interacting with the 

teacher, with other students, and with course content [13]. The learner's engagement with the information is crucial 

to e-learning and a vital aspect of any kind of learning, particularly in e-learning [14].  

Reading materials, audio, video, multimedia, simulations, assignments, discussion forums, and learning games 

are examples of learning materials used in e-learning. Listening and reading materials, on the other hand, impact 

cognitive memory and understanding but do not lead to creative activities such as doing, applying, and utilizing 

by the learner [15]. 

Therefore, it is necessary to prepare and use other e-learning materials considering the student's peculiarities. 

For example, selecting and preparing interactive, video, educational games, virtual labs, and simulations that may 

be utilized in conjunction with numerous cognitive tasks that are appealing to students, independent learning, and 

development [16]. 

 

 

Fig. 1. E-learning interaction 

Source: Graham, Charles. (2006). Blended learning systems: Definition, current trends, and future directions. 
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The use of synchronous and asynchronous tools to enable communication between stakeholders in training 

can increase the quality and results of e-learning and create a suitable atmosphere for cooperation [17]. 

In e-learning, learners should be able to use e-materials for self-directed learning. As a result, when interacting 

with the material, it should be possible to pause, rewind, repeat, and when teachers create e-learning materials, 

they can do the following for each content: 

- Provide material in various formats such as text, audio, and video. 

- Make the material readable on screen or printable 

- Create exercises that require students to interact with the content and investigate the topic in greater depth. 

- Enough materials should be prepared for participants to interact with the content including virtual 

laboratories, simulations, online searches, scenarios, case studies, and so on, so that participants may engage 

with the information and learn about the issue independently. 

Many elements influence a student's performance, including age, motivation, environment, and teaching 

approach. Furthermore, some students quickly recognize what they have seen and read, but others prefer listening, 

exercises, chores, and discussion. This is explained by learning style [18].  

The VAK model takes into account three types of learning: visual, auditory, and kinesthetic. Students with a 

visual learning style can use e-learning materials that include maps, charts, pictures, and other symbols; students 

with an auditory learning style can learn through audio, video, conversation, lecture, and discussion; and students 

with a kinesthetic learning style prefer hands-on learning, such as videos, exercises, interactive materials, and 

educational games [19]. In e-learning, the instructor is responsible for creating a variety of learning resources, 

leading and inspiring students, and providing them with information that suits their requirements [20]. 

2 Research Methodology 

A study was conducted on a total of 59 online course materials at the LMS of the MNUE, representing various 

disciplines. These materials covered subjects related to natural science (19 courses), social science (12 courses), 

primary education (10 courses), and pre-school education (18 courses). 

For course analysis, the online course assessment criteria based on the online learning consortium criteria OSCQR 

4.0, CDC e-course requirements, and SREB criteria were utilized [21]. 

A 15-question questionnaire was collected from 376 students of I-IV courses from 7 constituent schools of the 

MNUE who studied the above 59 courses online to find out which forms of e-learning materials were better suited 

to the student's learning style and independent study. The study included 12.8% (48) of I year students, 18.9% 

(71) of II year students, 37.5% (141) of III year students, and 30.9% (116) of IV year students.  

The SPSS program was used to examine the research outcomes. 

3 Research Findings 

3.1 An analysis of e-learning materials 

In the analysis of e-learning materials, Table 1 shows the quantitative indicators classified by natural science, 

social science, preschool education, primary education, and forms of e-learning materials. The most prevalent 

forms of e-learning materials in LMS are PDF, PPT files, and text documents (Table 1).  

Table 1. The forms of course e-materials 

Lesson types Natural 

Science 

Social 

Science 

Pre-

School 

Elemen

tary 

Total 

Text 

document

s 

Lecture 3 1 3 3 10 181 

Lab/practice 28 4 15 14 61 

Seminar 18 22 19 13 72 

Other 4 16 6 12 38 

PPT, PDF 

Files 

Lecture 83 79 78 65 305 948 

Lab/practice 121 66 45 54 286 

Seminar 74 95 91 70 330 

Other 7 3 8 9 27 

Video Lecture 15 11 31 17 74 155 
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Lab/practice 18 7 23 20 68 

Seminar 2 2 5 4 13 

Other - - - - - 

E-book Lecture 2 0 3 1 6 42 

Lab/practice 15 9 4 2 30 

Seminar 2  2 1 5 

Other 1    1 

Virtual 

laboratory 

Lecture     - 61 

Lab/practice 54    54 

Seminar 7    7 

Other     - 

It can also be noted that only a few professors create and use video resources in lectures and laboratory sessions 

(Figure 1).  

 
 

Fig. 1. The relationship between forms of courses and e-materials 

3.2 Questionnaire survey of students 

The questionnaire consists of general information and research questions. Research questions and findings are 

provided below.  

Question-1: Learning styles of students 

Learning styles of students majoring in  Social science, Natural science, Preschool education, and primary 

education were studied (Table 2).  

Table 2. The learning styles of students 

Learning 

styles 

Students 

studying 

Social Science 

Students 

studying 

Natural 

Science 

Students 

studying Pre-

School teacher 

Students studying 

Elementary 

education teacher 

 Visual 66 45.5% 63 54.8% 25 30.8% 21 60.0% 

 Auditory  56 38.6% 37 32.2% 37 45.7% 11 31.4% 

 Kinesthetic  23 15.9% 15 13.0% 19 23.5% 3 8.6% 

  145   115   81   35  

According to the table, the visual learning style of students was the most prevalent in social science 45.5%, natural 

science 54.8%, and primary education 60%. However, the data shows that the auditory learning style was 

prominent among Preschool education students. Furthermore, the kinesthetic learning type was the most prevalent 

in primary education. 

Question 2: Which forms of e-learning material were popular in LMS? 
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It can be seen in Figure 2 that the students who studied e-courses answered that text documents or PDF and PPT 

files occupy the majority of the LMS, while video materials occupy 29%, and e-books and links occupy 18%. 

However, the percentage of virtual laboratories and interactive materials is relatively small. 

 
Fig. 2. The percentage of E-learning materials 

Question 3: Which of the following forms of e-learning materials was most suited for studying lectures, 

seminars, and labs? Choose from the e-materials that are most suitable for you. 

The graph below shows the responses of the students regarding the appropriate form of e-learning materials 

for lectures, seminars, laboratories, and practical lessons. 

 

 

Fig. 3. The forms of courses 

The students who participated in the survey said that text documents are most suitable for lectures, but podcasts 

and audio are also acceptable. In addition, video materials are used in laboratory sessions; Figure 3 shows that 

discussion is more suitable for seminar sessions. The graph shows that podcasts and audio are more suited for 

practical lessons. 

Table 3. The learning styles of students and their evaluation of e-learning materials 

What is your learning style? * Please evaluate the e-learning materials of the LMS 

Crosstabulation 

Please evaluate the e-learning materials of the LMS? 

 Not 

useful 

Slightly 

useful 

Neutral Useful Very 

useful 

Total 

What is 

your 

learning 

style? 

Visual Count 27 23 40 34 51 175 

% within What is 

your learning style? 

15.4% 13.1% 22.9% 19.4% 29.1% 100.0% 

Kinesthetic Count 12 12 24 6 6 60 
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% within What is 

your learning style? 

20.0% 20.0% 40.0% 10.0% 10.0% 100.0% 

Auditory Count 25 26 36 23 31 141 

% within What is 

your learning style? 

17.7% 18.4% 25.5% 16.3% 22.0% 100.0% 

Total Count 64 61 100 63 88 376 

% within What is 

your learning style? 

17.0% 16.2% 26.6% 16.8% 23.4% 100.0% 

 

Out of a total of 175 respondents, 46% have a visual learning style, and 16% of the respondents, which amounts 

to 60 individuals, have a kinesthetic learning style. Meanwhile, 38% of the participants, 141 individuals, have an 

auditory learning style. 

When asked to assess the e-learning materials in the LMS, 48.5% of students with a visual learning style 

evaluated it as adequate or good enough, while 40% of students with a kinesthetic learning style rated it as 

"moderate." 38.3% of the students who are auditory learners rated it as satisfactory or good enough. Also, the 

majority of the students who participated in the survey (151) 40.2% answered that the e-learning materials in the 

LMS were adequate and sufficient. 

The chi-square test results indicate a statistically significant association between learning styles and 

evaluations of the e-learning materials (x2 = 17.213, df = 8, P = 0.028). It is worth noting that none of the expected 

cell counts in the contingency table are below 5, with a minimum expected count of 9.73, which ensures the 

reliability of the chi-square test results. The findings suggest that different learning styles may influence the 

perceived usefulness of the materials, with variations observed among visual, kinesthetic, and auditory learners. 

Question 4: Choose the best e-material for self-study from the list below. 

Textual information, video resources, and e-books were discovered to be more acceptable for students to learn 

independently. 

 

Fig. 4. The e-learning materials are suitable for students to learn independently 

Based on this, the development of e-learning materials with multiple versions, such as videos, e-books, and 

interactive, rather than just text documents, demonstrates that there is a need to prepare them according to the 

peculiarities of students with different learning styles. 

    Figure 4 shows that for one topic, it is required to create and use a variety of learning resources that support the 

student's activities such as seeing, listening, executing, writing, experimenting, and creating. 

The graph below illustrates that there is a clear association between the learning style of the learner and the forms 

of the e-learning material (Figure 5). 
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Fig. 5. The relationship between the learning styles of students and the forms of e-learning materials 

Consequently, for each content, it is necessary to develop different e-learning materials suitable for the student's 

learning style. Based on the results of the research, we have discussed the relationship between types of lessons, 

e-learning materials, and student learning styles in the following figure.  

 
Fig. 6. The relationship between e-learning materials and student's learning styles 

Since the student often interacts with e-learning materials developed by the teacher rather than directly 

communicating with the teacher, if the e-learning materials are interactive according to the learning style, it 

reduces the student's cognitive load and increases creativity. 

4 Discussion 

The goal of this study is to determine if the forms of e-learning materials used in the ULMS are compatible with 

the student's learning styles. A factual research study on e-learning materials, along with a questionnaire survey 

of students, was undertaken. 

According to the research findings, textual information (pdf, ppt) accounts for 80% of e-learning materials, video 

information accounts for 11%, e-books account for 4%, and virtual laboratories account for 3% (Table 1). This 

indicates that our findings do not match with the findings of El-Sabagh [12]. For instance, e-learning materials do 

not fully match the student's learning styles such as visual, auditory, and kinesthetic and the lack of interactive 

elements makes it difficult for the student to interact with the content. 

In terms of forms of e-learning materials, lectures include textual information, as well as audio and podcasts; and 

discussion in seminar classes; our research shows that video materials are more suitable for laboratory classes and 

podcasts and audio are more suitable for practical classes. E-learning materials may be developed and used in 
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several ways, which can be beneficial to students with different learning styles [12]. Research shows that students 

prefer textual information, videos, e-books, and interactive and virtual materials for self-directed learning. 

However, the e-learning materials considered in the study do not have various versions. 

5 Conclusion 

Except for the synchronous interaction of e-learning, the student studies independently according to the materials 

and instructions placed in the ULMS. According to the electronic materials prepared by the teacher and the 

questionnaires received from the students, most of the information is in written form and video. 

According to the study, the number of visual and auditory students is almost the same. As a result, appropriate 

learning resources for students with different learning styles must be developed so that they can study 

independently. 

E-learning materials with text, audio, video, and interactive features are appropriate for lectures, and seeing, and 

listening activities are prevalent, while materials such as text, audio, video, interactive, educational games, and e-

textbooks are used and viewed for seminars, laboratories, and practical lessons and most suitable for auditory and 

kinesthetic learners. 

According to research, e-learning materials are frequently static, textual content does not develop interaction with 

the student and does not accommodate different learning styles.  

 

In the future, emphasis should be placed on incorporating interactive aspects into textual and video resources, as 

well as producing interactive e-learning materials such as animations, simulations, and educational games.  

 

Acknowledgement. We are grateful to the MNUE lecturers and students, as well as colleagues from the Department of 

Informatics, for their assistance with this academic research. 

References 

1. B. Badamsuren, L. Munkhtuya, Issues on Developing the Methodology of E-content Training, Lavai-International Journal 

of Education, 22, 2019, pp. 77-83. 

2. CH. Graham, & Ch. Dziuban, Blended Learning Environments, Handbook of Research on Educational Communications 

and Technology: A Project of the Association for Educational Communications and Technology, 2008. 

3. L. Munkhtuya, S. Uyanga, Policy and Current Status of Introducing ICT in Education, 2017. 

4. Ch. Dolgorjav, Leveraging Data for University Activities: A Case Study of MNUE, Lavai-International Journal of 

Education, 19(29), 2023, pp. 50-64. DOI: https://doi.org/10.5564/lavai.v19i29.3207   

5. https://web.msue.edu.mn/Category/Post/21243728-fa7a-441c-817f-64953324eaf3  

6. F. Kößler, M. Nitzschner, Learning Online: A Comparison of Different Media Types. Technology, Knowledge and 

Learning, 2015, 20. DOI: https://doi.org/10.1007/s10758-015-9250-z 

7. J. Alimaa, Methodological Study of Online Learning Content Development, Monograph, 2013. 

8. Tana., B. Tumurkhuu, Y. Oyunchuluun, D. Enkhhtuvshin, Ch. Enkhbat, A Comparative Study of Face-to-Face and 

Online Teaching Outcomes in Biology. Lavai-International Journal of Education, 19(29), 2023, pp. 2-14. DOI: 

https://doi.org/10.5564/lavai.v19i29.3206  

9. J. Tugsuu, T. Oyun-Erdene, S. Sainzaya, Some Theoretical and Methodological Issues of Combined Classroom and 

Online Learning, 2020.  

10. D. Tsedevsuren, Theory and Methodology of E-textbook Development, BitPress, 2017. 

11. B. Ghirardini, E-Learning Methodologies A Guide for Designing and Developing E-Learning Courses, 2011. 

12. H. El-Sabagh, Adaptive E-learning Environment Based on Learning Styles and Its Impact on Development Students' 

Engagement, in International Journal of Educational Technology in Higher Education 18, 2021, pp. 53. DOI: 

https://doi.org/10.1186/s41239-021-00289-4 

13. P. Kumar, C. Saxena, H. Baber, Learner-Content Interaction in E-learning - The Moderating Role of Perceived Harm of 

COVID-19 in Assessing the Satisfaction of Learners, Smart Learning Environment 8, 2021, DOI: 

https://doi.org/10.1186/s40561-021-00149-8 

14. B. Alenezi, The Role of e-Learning Materials in Enhancing Teaching and Learning Behaviors, in International Journal of 

Information and Education Technology, 10, 2020, pp. 48-56, DOI: https://doi.org/10.18178/ijiet.2020.10.1.1338 

15. F. Riah, D. Alain, A. Joseph, The Impact and Effectiveness of E-Learning on Teaching and Learning, in International 

Journal of Computing Sciences Research, 5, 2020, pp. 383-397, DOI: https://doi.org/10.25147/ijcsr.2017.001.1.47 

16. M. Isma, F. Inayanti, Modeling The Types of Online Learning Media Using Multiple Linear Regression Analysis, in 

Jurnal Varian, 5, 2021, pp. 39-46. DOI: https://doi.org/10.30812/varian.v5i1.1459 

Analysis of E-Learning Materials in Pre-Service Teacher Training             87

https://doi.org/10.5564/lavai.v19i29.3207
https://web.msue.edu.mn/Category/Post/21243728-fa7a-441c-817f-64953324eaf3
https://doi.org/10.1007/s10758-015-9250-z
https://doi.org/10.5564/lavai.v19i29.3206
https://doi.org/10.1186/s41239-021-00289-4
https://doi.org/10.1186/s40561-021-00149-8
https://doi.org/10.18178/ijiet.2020.10.1.1338
https://doi.org/10.25147/ijcsr.2017.001.1.47
https://doi.org/10.30812/varian.v5i1.1459


  

 

17. L. Munkhtuya, D. Tsedevsuren, Ts. Nyamsuren, Reform, and Implementation of E-learning Policies of Teacher Training 

in Proceeding of an International Research Conference, E-learning methodology, Technology, Evaluation and future 

trends, 2021, pp. 18-31. 

18. Hunt, N. Trent, R. Jackson, B. Marquis, SH. Barrett-Williams, R. Gurvitch, W. Metzler, The Effect of Content Delivery 

Media on Student Engagement and Learning Outcomes, in The Journal of Effective Teaching, 1, 2016, pp. 5-18. 

19. L. T. Tuan, L. Ming-Chaun, Investigating the Relationship between Learning Styles and Satisfaction with E-learning in 

Vocational High Schools in Taiwan. Journal of  Educational Technology & Society, 2014, 17(4), pp. 235-248. 

20. N. Oyunsuren, Online Course Evaluation Tools and Results, 2023. 

 

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/), which permits any noncommercial use, sharing, adaptation, distribution and
reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's Creative Commons license, unless indicated
otherwise in a credit line to the material. If material is not included in the chapter's Creative Commons license and your intended use is
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder.

88             M. Lkhagvasuren et al.

http://creativecommons.org/licenses/by-nc/4.0/

	Analysis of E-Learning Materials in Pre-ServiceTeacher Training: In Case of the Mongolian National University of Education (MNUE)

