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งานวิจยัน้ีมีจุดประสงค์สองประการ (ก) เพื่อช่วยให้ผูเ้รียนชาวจีนท่ีเรียนภาษาอังกฤษ 

เป็นภาษาต่างประเทศ โดยไม่ไดเ้รียนภาษาองักฤษเป็นวิชาเอก สามารถออกเสียงสระภาษาองักฤษ 
ต่อไปน้ี /ɪ/, /iː/, /e/, /æ/, /ʊ/ และ /uː/  ได้ถูกต้องโดยใช้หลักการของทฤษฎีเวอร์เบอร์โทนอล  
(ข) เพื่อศึกษาการประยุกต์ใช้ หลกัการของคอเล็คทีฟออฟติมอล (corrective optimal) ของทฤษฎี
เวอร์เบอร์โทนอล ในงานวิจยัน้ีกลวิธีท่ีใช้ในพฒันาการออกเสียง คือ การเรียนรู้การออกเสียงตาม
หลักการของทฤษฎีเวอร์เบอร์โทนอล (verbotonal-based pronunciation learning, VTPL) นั่นคือ 
งานวิจยัน้ีศึกษาผลของการใช้หลกัการคอเล็คทีฟออฟติมอล ท่ีมีต่อการออกเสียงสระภาษาองักฤษ
ของผูเ้รียนชาวจีนท่ีเรียนภาษาองักฤษเป็นภาษาต่างประเทศ และศึกษาวา่ผูเ้รียนดงักล่าวสามารถใช้
หลกัการคอเล็คทีฟออฟติมอลดว้ยตนเองไดห้รือไม่ 

ผู ้เข้าร่วมการวิจัยคร้ังน้ีคือนักศึกษาชั้ นปีท่ี 1 ท่ีไม่ได้เรียนภาษาอังกฤษเป็นวิชาเอก 
ของมหาวิทยาลยัแห่งหน่ึงในประเทศจีนจ านวน 76 คน ผูเ้ขา้ร่วมงานวิจยัทั้งหมดได้รับการสุ่ม 
เพื่อแยกเป็นกลุ่มทดลองและกลุ่มควบคุม ผูเ้ขา้ร่วมงานวจิยัในกลุ่มทดลองไดรั้บการฝึกแบบดิจิตอล
ฟิลเทอร์รังค์ตามหลกัการของทฤษฎีเวอร์เบอร์โทนอล ในขณะท่ีผูเ้ขา้ร่วมงานวิจยัในกลุ่มควบคุม
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วิธีการวิจยัแบบผสานวิธี (mixed-method) ดงันั้นจึงมีการเก็บขอ้มูลในเชิงปริมาณและขอ้มูลในเชิง
คุณภาพ 

ผลการการวิจยัพบว่า 1) ผูเ้ขา้ร่วมการวิจยัสามารถออกเสียงสระไดดี้ท่ีสุดเม่ือใช้ตวักรอง 
ท่ีมีความถ่ีต่างกันแบบไม่ต่อเน่ืองตามหลักการคอเล็คทีฟออฟติมอล (corrective optimals)  
(2) คอเล็คทีพออฟติมอล (corrective optimals) มีความแคบ มีความละเอียด มีความหลากหลาย และ 
มีรูปแบบท่ีแตกต่างกนัมากกวา่ เนทีฟออฟติมอล (native speaker optimals) (3) ผลจากการทดสอบ
ก่อนการเรียนและการทดสอบหลงัการเรียน พบว่าผูเ้ขา้ร่วมงานวิจยัในกลุ่มทดลองมีการพฒันา
ความสามารถอยา่งมีนยัยะส าคญั ทั้งในแง่ของความสามารถในดา้นการรับรู้เสียงและการออกเสียง 
นอกจากน้ียงัพบวา่ทกัษะการพูดโดยรวมของผูเ้ขา้ร่วมงานวิจยัในกลุ่มทดลอง ในดา้นท่ีท าให้ผูฟั้ง
สามารถเขา้ใจความหมายของเสียงท่ีผูเ้ขา้ร่วมการวจิยัพูด และความคล่องแคล่วในการออกเสียงของ
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ผูเ้ข้าร่วมการวิจยัยงัเพิ่มข้ึนอีกด้วย ซ่ึงประเด็นน้ีผูว้ิจยัไม่ได้ก าหนดไวว้่าจะศึกษาในตอนแรก 
ผลการวิจัยในประเด็นน้ีแสดงให้เห็นว่าคอเล็คทีพออฟติมอลเพียงอย่างเดียว สามารถพฒันา 
การออกเสียงสระภาษาอังกฤษท่ีได้รับเลือกเพื่อศึกษาในงานวิจัยน้ีของผู ้เข้าร่วมการวิจัย  
(4) ผูเ้ขา้ร่วมการวิจยัในกลุ่มทดลองและกลุ่มควบคุมมีความสามารถในการรับรู้เสียงและการออก
เสียงไม่แตกต่างกันในการทดสอบก่อนเรียน แต่หลังจากการฝึกด้วยวิธีคอเล็คทีพออฟติมอล 
ผูเ้ขา้ร่วมการวิจยัในกลุ่มทดลอง มีความสามารถเหนือกวา่ผูเ้ขา้ร่วมการวิจยัในกลุ่มควบคุม ในการ
รับรู้เสียงและการออกเสียง ของสระ 5 สระจากสระท่ีได้รับเลือก 6 สระโดยวดัจากการอ่าน 
ออกเสียงประโยคและการเล่าเรือง (5) ผูเ้ขา้ร่วมการวจิยัส่วนใหญ่มีทศัคติเชิงบวกต่อการใช ้VTPL  

โดยสรุป ผลงานวิจยัท่ีคน้พบแสดงให้เห็นว่า หลกัการคอเล็คทีฟออฟติมอลของทฤษฎี 
เวอร์เบอร์โทรนอล มีประสิทธิภาพมากกว่าวิธีการสอนแบบดั้งเดิม ในการส่งเสริมความสามารถ 
ในการออกเสียงสระภาษาองักฤษท่ีไดรั้บเลือกเพื่อศึกษาในงานวิจยัน้ี ผลงานวิจยัน้ีมีความส าคญั 
ต่อทฤษฎีเวอร์เบอร์โทรนอลและงานวจิยัทางดา้นการจดัการเรียนการสอนภาษาต่างประเทศ 
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This research study has a two-fold objective: (a) to facilitate the acceptable 

production of a selection of English vowels, i.e. /ɪ/, /iː/, /e/, /æ/, /ʊ/ and /uː/ for Chinese 

non-English major EFL learners through the application of the verbotonal theory and 

(b) in a more technical perspective, to use the facilitation of acceptable pronunciation 

of the above-mentioned vowels to investigate the nature and application of the concept 

of corrective optimals in verbotonal theory. The approach used to facilitate 

pronunciation is referred to as the VTPL approach. Specifically, this study investigates 

(a) the nature of the corrective optimals of the target English vowels in the participants 

and (b) whether using corrective optimals alone suffices to bring about acceptable 

production of the target vowels using a self-managed approach.  

Participants were 76 first-year non-English major undergraduates enrolled in a 

local university in China. They were randomly assigned to the experimental and control 

groups. Participants in the experimental group received digital filtering training using 

the VTPL approach while participants in the control group received no such training 

but followed a traditional approach using exactly the same materials. Both quantitative 

and qualitative data were gathered using a mixed methods approach. 
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The findings indicate that: (1) The target English vowels were best produced 

when filtered through corrective optimals consisting of discontinuous multiband filters 

containing a low-frequency component. (2) The corrective optimals proved to be 

narrower, finer and more diverse than the classical native speaker optimals. (3) The 

experimental group showed statistically significant improvements in terms of both 

perception and production of the target vowels from the pretests to the posttests. 

Surprisingly, after treatment, the experimental group also improved significantly in the 

areas of comprehensibility, fluency and pronunciation, although these areas were never 

deliberately focused upon. (4) Initially at the same level as the control group, the 

experimental group outperformed the control group, after training, in five out of six 

vowel sounds in both perception and production tasks as well as in comprehensibility, 

fluency and pronunciation in sentence-reading and storytelling tasks. (5) A significant 

majority of participants had positive attitudes toward the use of the VTPL approach.  

In summary, findings demonstrate that the VTPL approach, focusing on 

corrective optimals only, was effective in itself as well as being more effective in 

comparison to the traditional approach in enabling the acceptable production of the 

target English vowels. These findings have important implications for verbotonal 

theory and research in foreign language learning and teaching. 
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CHAPTER 1 

INTRODUCTION 

 

The current study focuses on the development and testing of a self-managed 

approach based on the verbotonal theory designed to assist with the pronunciation of 

English language sounds by foreign language learners. To this end, and for the purposes 

of experimentation, this approach will be applied and tested in the context of a study 

that seeks to assist with the acceptable production of a selection of English vowel sounds 

by Chinese EFL learners. Specifically, the vowels to be studied are: /ɪ/, /iː/, /e/, /æ/, /ʊ/ 

and /uː/. This chapter begins with a background section that discusses the importance of 

English, pronunciation problems of English vowels and the verbotonal theory of 

phonetic correction. After that, it focuses on the statement of the problem, purposes of 

the study, research questions, significance of the study, definitions of key terms and 

summary. 

 

1.1 Background of the study 

In the era of globalization, as an important medium for international 

communication in a wide range of contexts, English has been paid remarkably more 

attention than ever before. According to Graddol (2006), never has a language been as 
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widely used as English is today and furthermore, English and globalization have helped 

acceleration of each other throughout the world. As a result, English is becoming the 

global working language for the entire community of nations, whereas English is 

actually the mother tongue of none. L2 users of English now greatly outnumber the total 

number of L1 users (Baker, 2015), and the number of users of English is still on the rise 

(Gowans, 2012). Moreover, communication among L2 speakers of English has 

exceeded the number of those that involve interactions in English between L1 and L2 

speakers (Baumgarten & House, 2010). To serve the purposes of different cultures, 

English is in its new status of English as a foreign language (EFL), English as a second 

language (ESL), English as a lingua franca (ELF), English as an international language 

(EIL), English as a world language (EWL) and English as a global language (EGL) 

(Galloway, 2017; House, 2009, 2010, 2014; Jenkins, 2006, 2009, 2012, 2015; Matsuda, 

2012; McArthur, 2002; Northrup, 2013; Pan, 2015; Rose & Galloway, 2019; Seidlhofer, 

2011; Walker, 2010; Zacharias & Manara, 2013). Therefore, a good command of the 

English language is highly desirable, and as a consequence, the learning of English is 

sweeping the world (Godwin-Jones, 2018). 

Language has traditionally been considered to consist of four skills: listening, 

reading, speaking and writing. Among the four language skills, speaking occupies a 

leading position in language learning (Pleuger, 2001) and is highlighted as an essential 

element in thinking and achieving academic success (Goh & Burns, 2012). At the same 
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time, speaking is viewed as the most challenging skill for learners of English to master 

(Pawlak, Waniek-Klimczak, & Majer, 2011). Pronunciation is deemed as a sub-skill of 

speaking, which plays a vital role in determining the clarity of expression in 

communication. According to Trofimovich and Isaacs (2012), pronunciation is the key 

factor which seriously affects the communication process in ESL/EFL learners. 

Research has suggested that intelligible pronunciation is important for effective 

communication and that the majority of communication breakdowns are due to 

pronunciation errors (Boyer, 2002; Gilakjani, 2017; Jenkins, 2000; Thir, 2016; 

Trofimovich & Isaacs, 2012). However, for most L2 learners, pronunciation is 

frequently recognized as a seriously difficult aspect of language learning when 

considering the significant influence of learner’s L1, age, motivation, pedagogic 

instruction, target language exposure, etc. (Gilakjani & Ahmadi, 2011). 

There are two main aspects of pronunciation: the segmentals (vowels and 

consonants) and the suprasegmentals (stress, rhythm, intonation, etc.). According to a 

number of studies which have been conducted to investigate ESL/EFL learners’ 

problems of pronunciation in English, both segmental and suprasegmental issues are 

documented (Caspers, 2010; Derwing & Munro, 2015; No, 2003; Ohata, 2004; Reed & 

Levis, 2019; Swan & Smith, 2001). In the field of second language acquisition (SLA), 

the importance of vowels in English pronunciation cannot be overlooked (Bohn & 

Munro, 2007). However, within the range of potential segmental errors, a majority of 
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L2 studies have shown that L2 vowels that are not present in L1 cause considerable 

difficulties which make L2 learners strive to produce these vowel sounds and fail to do 

so acceptably (Chan, 2011; Chan & Li, 2000; Colantoni, Steele, & Escudero, 2015; 

Flege, Bohn, & Jang, 1997; Lai, 2010; Ohata, 2004; Wong, 2015). 

This phenomenon is also true in the case of Chinese learners using English as a 

foreign language. In general, Chinese speakers find English difficult to pronounce 

(Chang, 2001), and they are particularly weak in pronunciation (Qiang & Wolff, 2011). 

Previous research on segmental errors has reported that some English vowels and vowel 

contrasts remain difficult and still pose problems for Chinese EFL learners, e.g. /ɪ/, /iː/, 

/e/, /æ/, /ʊ/ and /uː/ (Chang, 2001; Jia, Strange, Wu, Collado, & Guan, 2006; Wang & 

Heuven, 2004; Zhang & Yin, 2009; Zheng & Liu, 2018). Another reason for choosing 

vowels as the target sounds is that vowels result from smooth airflow (Ball & Rahilly, 

1999), and therefore, they are more regular in structure and more manageable digitally 

as compared to consonants.  

The classroom has always been regarded as the privileged place for learning and 

teaching and as a place for synchronous pre-determined activity, where tight control still 

tends to be exercised by authorities and academic institutions such as universities, 

colleges and schools and usually in the name of quality control and the setting of 

standards, thus subjecting learners to one-size-fits-all pre-determined and pre-organized 

procedures (Lian, 2014; Lian & Pineda, 2014; Sangarun, 2014). However, language 
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learners have different purposes and will need to be able to have ways of responding to 

these purposes. In other words, individuals are faced with the inability to perceive 

something which presents no difficulties to someone else. The one-size-fits-all approach 

to the learning/teaching of language skills is, necessarily, insufficient. It is further 

understood, increasingly, that more attention needs to be given to the existence of 

individual differences and that learners must be supported differently for optimal 

outcomes (Dörnyei, 2005; Ellis, 2008).  

We as teachers, friends, or other human beings, simply do not know the details of 

what is going on inside someone’s brain. According to Gattegno (1987), only awareness 

is educable. Systems for learning are primarily centered on changing our operational 

histories with awareness-raising as the key enabling learners to make meanings as well 

as create new personal knowledge (Lian, 2004, 2014; Lian & Lian, 1997; Lian & Sussex, 

2018). If we are unaware of a phenomenon in some way, then it might be the evidence 

that it does not exist in our operational histories (Lian, 2000; Mason, 1998). The most 

important aspect of awareness-raising seems to be modification or manipulation of input 

for students to bypass learning difficulties caused by their operational histories in the 

process of meaning-making and to create new personal knowledge for the field of 

awareness later (Lian, 1987, 2013; Schmidt, 2010). Thus, at least part of the job of 

teaching is to find ways of manipulating the input so as to optimize the learning 

outcomes that they are trying to achieve.  
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Various phonetic treatment paradigms have been used by linguists and speech 

pathologists as ways of raising awareness so as to improve perception and production 

of L2/FL pronunciation. One paradigm that has been demonstrated to be worth trying in 

phonetic correction is the verbotonal approach, which helps improve learners’ 

pronunciation concerning both segmental and suprasegmental features by exposing 

them to the materials using digital filtering (Asp, 1972, 2006; Asp & Kline, 2012; Hang, 

2012; He, 2014; Lian, 1980; Mildner & Bakran,2001; Mildner & Tomić, 2007; Wu, 

2013; Zhang, 2006). Moreover, several studies have reported good results, even after a 

small number of training sessions (Mildner & Bakran, 2001; Mildner & Tomić, 2007; 

Tomić, Kiš, & Mildner, 2011). From the above studies, it is suggested that the verbotonal 

approach might be a promising approach for phonetic correction. However, up to now, 

it has been insufficiently explored.  

The verbotonal approach is an auditory rather than an articulatory approach, 

developed by Professor Petar Guberina in the 1950s, a researcher who has been 

specifically keen on speech perception. The approach was first developed for the 

training of the hearing impaired or deaf people and later used for improving the hearing 

of all speech sounds in the foreign languages for normal hearing people. The ultimate 

goal of this approach is the rewiring of the brain’s neural connectivity and the 

development of self-correction skills when we speak (Asp, 2006; Asp, Kline, & Koike, 

2012; Guberina, 1989).  
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The basic idea in Guberina’s theory is the idea of optimality. The traditional idea 

of optimality consists of multimodal techniques, including optimal frequency bands, 

intonation, sound environment, placement of the sound in optimal and non-optimal 

contexts, gross motoric movement, body position etc. Based on the research of Guberina 

and other classical verbotonal practitioners, they do not talk about the optimal frequency 

bands alone, and instead, the verbotonal theory of phonetic correction has always been 

implemented in combination with multidimensional techniques for providing optimal 

learning condition (Asp, 2006; Asp & Kline, 2012). However, in order to figure out 

whether the corrective optimal frequency bands alone will be sufficient to bring about 

the necessary improvements, the present study will focus on only one aspect of 

optimality, i.e. corrective optimals. 

According to the verbotonal theory, each language has its own set of optimal 

frequency bands for its sound repertoire. It proposes that segmental articulation causes 

comparatively little trouble if the optimal quality of the sound has been perceived. This 

optimal frequency band is described as the optimal octave with a one-octave bandwidth 

yielding the best identification score for a specific speech sound (phoneme) when the 

filtered phoneme sounds similar to the same unfiltered phoneme (Asp, 2006). In 

Guberina’s (1972) experiment, he used one-octave-band filters to identify the possible 

optimal frequency range for the perception of a particular English sound (a vowel or a 

consonant) for native speakers of English. According to him, “all phonemes are 
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contained in one phoneme” because the perception of different phonemes (e.g. the 

vowels /ɪ/, /e/, /ə/, /ɒ/, /ʊ/) was possible from the same phoneme (e.g. the vowel /ɪ/) 

depending on which octave bandwidth the phoneme was filtered through. 

The following lists Guberina’s optimal octaves for the six target vowels (“fcenter” 

indicates the center frequency): the optimal octave for /ɪ/ was 1600-3200 Hz (fcenter = 

2263 Hz); the optimal octave for /i:/ was 3200-6400 Hz (fcenter = 4525 Hz); the optimal 

octave for /e/ was 1600-3200 Hz (fcenter = 2263 Hz); the optimal octave for /æ/ was 

1200-2400 Hz (fcenter = 1697 Hz); the optimal octaves for /ʊ/ were 200-400 Hz (fcenter 

= 283 Hz), 300-600 Hz (fcenter = 424 Hz) and 400-800 Hz (fcenter = 566 Hz); the 

optimal octave for /u:/ was 200-400 Hz (fcenter = 283 Hz). 

These optimal octaves (optimals) proposed by Petar Guberina have been used 

experimentally with good results for correcting the individual English sounds of native 

speakers of English. However, according to Guberina (1972), our brain does not always 

correctly perceive the frequencies sent through the ear but makes a selection, assuming 

that our mother tongue works as a natural filter when we perceive sounds. That is, based 

on the differences between the two languages, English and Chinese in our case, exposing 

the Chinese speakers of English to the native-speaker optimals might still be insufficient. 

Therefore, a new set of what has been called “corrective” optimals may need to be 

explored and refined to cater to each learner’s individual perceptions and learning needs. 

Until now, no related research on corrective optimals for Chinese EFL learners has ever 
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been carried out. Therefore, it would be valuable to investigate the corrective optimals 

for Chinese EFL learners using the native speaker optimals as the starting point. In 

addition to investigating the nature of the corrective optimals, the study will also 

investigate whether the use of the corrective optimals alone, with none of the other 

verbotonal techniques, will be sufficient to bring about acceptable production of the 

target vowels in Chinese EFL learners. This investigation will form the primary focus 

of our study but will necessarily be reflected in the other focus of our study which 

necessarily involves the actual impact of the approach on Chinese EFL learners of 

English as outlined below. 

 

1.2 Statement of the problem 

In the People’s Republic of China, the first real surge of learning English began in 

the early 1980s. As the opportunities increased for China’s interactions with the west, 

success in English has become an ideal for career and academic success as well as a 

better life. English has hence been assigned as a compulsory school subject from 

primary school Grade 3 onwards since 2001. By the time these students go to college or 

university, they might have received an average of nine or ten years of English 

instruction. If they pass the college entrance examination and get admitted, they will 

continue to learn English as English majors or non-English majors for another two or 

more years. Unfortunately, learning English in the classroom setting for a decade does 
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not guarantee that learners can speak fluent English (Félix-Brasdefer & Koike, 2012). 

Chinese learners of English are comparatively weak in speaking and listening, 

particularly in pronunciation (Thomson, 1996). This unacceptable phenomenon has long 

existed and has been referred to as Mute English (a.k.a. Deaf and Mute English, Dumb 

English, Dumb and Deaf English) (Pan, 2015; Zhang, 2012). As a result, English syllabi 

at all levels have witnessed an increased emphasis on the communicative skills of 

listening and speaking (MOE, 2000; MOE, 2003; MOE, 2007; MOE, 2011).  

The latest version of the national College English Curriculum Requirements 

(CECR) for Chinese non-English major undergraduates was issued by the Ministry of 

Education in 2007 (MOE, 2007). It sets up a nationally unified standard for present-day 

college English teaching in terms of character and objectives, teaching requirements, 

course design, teaching models, evaluation and teaching administration. The general 

objective of the CECR is to develop students’ ability to use English in an all-round way 

with more emphasis on listening, speaking, learner autonomy and cultural awareness. 

As a requirement, all Chinese non-English major EFL learners need to reach the basic 

pronunciation proficiency level before graduation. This is described as “clear 

articulation and basically correct pronunciation and intonation” (MOE, 2007). However, 

in reality, many non-English major graduates fail to meet the requirements of the CECR. 

Moreover, a great majority of Chinese non-English major EFL learners have 

pronunciation problems at both segmental and suprasegmental levels (Cai, 2011; Liu & 

 



11 

Hu, 2010; Zhou & Song, 2015). 

According to previous research studies, the problems of English pronunciation 

learning and teaching have been mainly discussed as follows: (1) Because of the 

negative transfer effect of Chinese in pronunciation learning, Chinese non-English 

major EFL learners tend to replace some English sounds by what competent English 

speakers perceive as “different” sounds. (2) Chinese non-English major EFL learners 

take their English teachers as pronunciation models. However, not all English teachers 

are good at pronunciation, and most of them often feel that they are not ready yet to 

teach pronunciation. (3) Chinese non-English major EFL learners, at most colleges and 

universities, cannot register for any pronunciation courses. Moreover, College English 

is commonly conducted in large groups. Students hardly have any individual treatment 

of pronunciation problems on account of the large class size. (4) Because of the nature 

of the current examination system, before graduation, the most important thing for 

Chinese non-English major EFL learners to do is to pass the English proficiency tests, 

such as the CET-4 (College English Test Band 4) and CET-6 (College English Test Band 

6). Thus, students pay more attention to developing skills in other areas such as 

vocabulary and grammar to ensure good results (Cong, 2013; Shi, 2014; Wang & Shi, 

2015; Zhang, 2013).  

Having been teaching College English for more than six years at Gannan Normal 

University (GNU), the researcher discovers that many Chinese non-English major EFL 
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learners are not proficient in English. Most of them have problems with English learning, 

especially in pronunciation learning. One particular pronunciation problem is that they 

have difficulty producing English sounds and sound contrasts, such as /ɪ/, /iː/, /e/, /æ/, 

/ʊ/ and /uː/. Moreover, according to the students’ responses to questions about their 

pronunciation learning (see Appendix A), a vast majority of them reported that they had 

inadequate pronunciation training and were not confident in their pronunciation and of 

speaking English. However, they wanted to improve their pronunciation performance. 

Given the overwhelmingly large numbers of non-English major students at the 

tertiary level in China, any effort targeting this population is likely to have a huge impact 

on learning as well as teaching. In this sense, it will be highly beneficial if we can 

develop an effective learning approach for Chinese non-English major EFL learners at 

GNU concerning the phonetic correction of these English vowels. 

 

1.3 Purposes of the study 

The purposes of the study were as follows: 

(1) To investigate the corrective optimals for Chinese non-English major EFL 

learners for the following English vowels: /ɪ/, /iː/, /e/, /æ/, /ʊ/ and /uː/;  

(2) To examine the differences between the native speaker optimals and the 

corrective optimals for Chinese non-English major EFL learners;  

(3) To develop a verbotonal-based approach (henceforth referred to as the VTPL 
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approach which stands for the VerboTonal-based Pronunciation Learning approach) for 

assisting the acceptable production of the target English vowels in Chinese non-English 

major EFL learners; 

(4) To determine the effectiveness of the VTPL approach to phonetic correction of 

the target English vowels for Chinese non-English major EFL learners and, as part of 

this, to determine whether simple exposure to the corrective optimals alone is sufficient 

to bring about the perceptual and articulatory changes necessary for the acceptable 

production of the vowels in question;  

(5) To make a comparison between the VTPL approach and the traditional approach 

and discover which of the two approaches is more effective for assisting the acceptable 

production of the target English vowels in Chinese non-English major EFL learners; 

(6) To examine the Chinese non-English major EFL learners’ opinions of the VTPL 

approach to phonetic correction. 

 

1.4 Research questions 

The research questions for this study were: 

(1) What are the corrective optimals of Chinese non-English major EFL learners 

for the following English vowels: /ɪ/, /iː/, /e/, /æ/, /ʊ/ and /uː/?   

(2) Are there any differences between the native speaker optimals and the corrective 

optimals for Chinese non-English major EFL learners? If yes, what are these differences?  
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(3) Is the VTPL approach effective for assisting the acceptable production of the 

target English vowels in Chinese non-English major EFL learners? In particular, is 

simple exposure to the corrective optimals alone sufficient to bring about acceptable 

production of the target vowels? 

(4) Which approach, VTPL or traditional, is more effective for assisting the 

acceptable production of the target English vowels in Chinese non-English major EFL 

learners? 

(5) What are the Chinese non-English major EFL learners’ opinions of the VTPL 

approach to phonetic correction?  

 

1.5 Significance of the study  

First and foremost, the present research attempts to help solve the pronunciation 

problems of a selection of English vowels for Chinese non-English major EFL learners 

through the concept of corrective optimals. Until now, no such empirical studies have 

been conducted for Chinese non-English major EFL learners. The current study can fill 

this research gap. 

Second, the notion of optimal octaves is modified to include both single bandpass 

filters and discontinuous multiband filters. In this sense, the verbotonal theory of 

phonetic correction may be refined to be more effective. 

Third, the study attempts to fill another research gap which is to determine whether 

simple exposure to corrective optimals alone is sufficient to bring about acceptable 
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production of the target vowels. Typically, optimals are used in conjunction with a 

number of other corrective techniques. Here, they will form the sole approach to 

correction. 

Fourth, the construction of the individualized perceptual training for Chinese non-

English major EFL learners will help to restate the importance of individual differences 

in language learning and teaching. 

Fifth, the implementation of different load-lightening and load-increasing activities 

for Chinese non-English major EFL learners will shed light on the issues of meaning-

making and awareness-raising. 

Sixth, the findings of the research may provide Chinese non-English major EFL 

learners with optimal vowel profiles for the target English vowels. Thus, it may provide 

an alternative way for effective pronunciation learning and teaching. 

Finally, the findings of the research may have pedagogic implications for language 

learning and teaching of Chinese EFL learners and possibly speakers of other languages. 

Moreover, the findings may also have an impact on education in general. 

 

1.6 Definitions of key terms  

(1) Traditional approach 

The traditional approach refers to the standard way of using training materials 

to learn the target English vowel sounds. In the traditional approach, the students are 

exposed to entirely natural training materials and no digital filtering is involved. It often 
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involves the separation of segmental and suprasegmental elements of speech, emphasis 

on articulation (e.g. through the use of vowel quadrilaterals) rather than perception and 

intellectualization of the processes involved in pronunciation with copious teacher 

intervention and descriptions of linguistic phenomena. 

(2) VTPL approach 

The VTPL approach refers to the verbotonal-based pronunciation learning 

approach inspired by the verbotonal theory of phonetic correction. In the VTPL 

approach, the students are exposed to the training materials with the target English 

vowel sounds optimally filtered through their corrective optimals. The VTPL approach 

focuses only on filtered corrective optimals and does not employ the full range of 

techniques normally associated with the verbotonal approach to pronunciation 

correction. 

(3) Lowpass filter 

Lowpass filter means a filter that passes (or keeps) frequencies below a specific 

cutoff frequency and attenuates all frequencies higher than that cutoff frequency. In the 

current study, to follow the tradition, the cutoff frequency for the lowpass filter is set at 

320 Hz. 

(4) Optimals  

The term “optimals” (sometimes optimal octaves) refers to a set of 13 

overlapping octave bands (filters) ranging from 100 Hz to 12800 Hz for the English 
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sound repertoire (vowels and consonants) proposed by Petar Guberina (Asp, 1972). 

According to Guberina (1972), when a particular sound is filtered through its optimal 

octave (1-octave band), the sound is best perceived. An octave refers to a frequency 

band whose upper cutoff frequency is twice as great as that of its lower cutoff frequency 

(e.g. 300-600 Hz is an octave, 1600-3200 Hz is an octave). 

(5) Corrective optimals 

The term “corrective optimals” refers to a set of filters identified for Chinese 

non-English major EFL learners at GNU to help them produce acceptable target English 

vowels. They use the native speaker optimals as the point of reference and are personal 

in nature.  

(6) Single bandpass filters 

The term “single bandpass filters” refers to three frequency bands, i.e. 1 octave, 

1

2
  octave and 

1

3
  octave. The concept of single bandpass filters is derived from 

Guberina’s notion of optimal octaves as described above.  

(7) Discontinuous multiband filters 

The term “discontinuous multiband filters” refers to the single bandpass filters 

enriched by the addition of a lowpass filter (below 320 Hz) to the existing filters. They 

include 0-320 Hz + 1 octave, 0-320 Hz + 
1

2
 octave and 0-320 Hz + 

1

3
 octave.  

(8) Filtering 

Filtering means the manipulation of the target vowel sounds in logatomes, 
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words and sentences using the students’ corrective optimals. For instance, in the 

sentence “Is it pet or is it pat? Pet or pat?”, only the vowel sounds /e/ and /æ/ in the 

words “pet” and “pat” will be filtered. This gives rise to the following sentence (bold 

underlined parts represent filtering): “Is it pet or is it pat? Pet or pat?”. Therefore, the 

sentence becomes a combination of filtered and natural language.  

(9) Logatomes 

The term “logatomes” refers to nonsense syllables in the pattern of CVCV 

(consonant-vowel-consonant-vowel), such as /dɪdɪ/, /hɪhɪ/, /lɪlɪ/, /sɪsɪ/, /zɪzɪ/ etc. in terms 

of the vowel sound /ɪ/. Logatomes are designed to minimize the students’ cognitive load 

and maximize their exposure to the characteristics of the vowel sounds under study.  

(10) Optimal sentences 

The term “optimal sentences” refers to sentences that allow students to practice 

the pronunciation of the target English vowels under the best conditions. They are 

designed to help students produce the target vowel sounds easily and to give them 

practice in producing sounds in the most favorable surroundings before moving on to 

less favorable contexts. Take, for example, the optimal sentence for /iː/ (e.g. I see these 

bees.).  

(11) Contrast-embedded sentences  

The term “contrast-embedded sentences” refers to sentences that allow 

students to practice the pronunciation of the target English vowels in syntagmatic 
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opposition to one another (i.e. /ɪ/-/iː/, /e/-/æ/ and /ʊ/-/uː/). They are designed to enhance 

the students’ discrimination abilities of the contrasting vowel sounds using a sentence 

carrier “Is it __ or is it   ?   or   ?”. Take, for example, the contrast-embedded 

sentence for /ɪ/-/iː/ (e.g. Is it ship or is it sheep? Ship or sheep?).  

(12) Non-optimal sentences 

The term “non-optimal sentences” refers to sentences that allow students to 

practice the pronunciation of the target English vowels under the worst conditions. They 

are designed to create difficulties for the students in producing the target English vowel 

sounds and to give them practice in producing these sounds in the least favorable 

surroundings. Take, for example, the non-optimal sentence for /ɪ/ (e.g. It is a ship which 

sits on the ripple heading for the city.).  

(13) Chinese non-English major EFL learners 

The term “Chinese non-English major EFL learners” refers to the Chinese 

undergraduate students at GNU who are not studying English as a major. Specifically, 

the students are first-year undergraduates enrolled by GNU in the first semester of the 

academic year 2016-2017. 

 

1.7 Summary  

In this chapter, a brief introduction to the study of the pronunciation problems of a 

selection of English vowels for Chinese non-English major EFL learners was provided. 

It first described the background of the study. This was followed by the statement of the 
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problem, purposes of the study, research questions, significance of the study and 

definitions of key terms. In the next chapter, a review of the literature on pronunciation 

teaching and research, phonetic correction, verbotonal theory, understanding learning 

and awareness-raising will be covered, leading to the development of a theoretical 

framework upon which the present study is based. 
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CHAPTER 2 

LITERATURE REVIEW 

 

This chapter covers a review of the literature related to the present research. It 

consists of seven sections. The first section presents an overview of pronunciation 

teaching and research, giving particular attention to the history of pronunciation 

teaching, goals of pronunciation teaching, pronunciation teaching methods and 

pronunciation research in China. The second section discusses speech perception and 

production and training paradigms in terms of phonetic correction. The third section 

focuses on the verbotonal theory, which provides a discussion of fundamental 

principles, verbotonal procedures and techniques as well as verbotonal research in 

China. The fourth section is concerned with general remarks on learning and meaning-

making. The fifth section is devoted to awareness-raising. The sixth section is the 

discussion of the theoretical framework underpinning this study. Finally, a summary of 

the chapter is given.  

 

2.1 Pronunciation teaching and research 

2.1.1 History of pronunciation teaching 

Over the decades, in general, good pronunciation has always been 

acknowledged as a significant objective in L2/FL learning (Derwing & Munro, 2015; 
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Derwing, Munro, & Wiebe, 1998; Jarosz, 2019; Murphy, 1991; Stern, 1992; 

Wahiduzzaman, 2017). Many people, including scholars and non-scholars, equate non-

native speakers’ accents with their ability to communicate effectively (Trofimovich & 

Isaacs, 2012). As Jones (2011) stated, good pronunciation was a key part of confidence 

in speaking a language and making ourselves more easily understood. However, 

learning the pronunciation of English has been notoriously difficult for many non-native 

speakers of English. 

Pronunciation involves not only the application of phonological rules but also 

perception and production (Fouz-González, 2019). As speech perception is closely 

connected to speech production, the perceptual treatment of sounds turns out to be an 

important part of language learning, especially for good pronunciation. However, in the 

history of English teaching, pronunciation has not always been considered in terms of 

perception and production. 

In the 1960s, guided by the concept of transformational-generative grammar 

and the view of cognitive psychology, the cognitive approach found its way into 

pronunciation instruction. It deemphasized the role of pronunciation in favor of 

grammar and vocabulary (Morley, 1991; Seidlhofer, 2001), and at that time, people 

thought the nativeness of pronunciation was unachievable (Scovel, 1969). In the 

twentieth century, the grammar-translation method and the reading-based approach, 

which emphasized teaching the comprehension of texts and focused mainly on helping 
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students read and appreciate foreign literature, had always considered pronunciation to 

be irrelevant.  

The rest of the language teaching methods and approaches, nevertheless, 

placed more emphasis on verbal communication. For example, in the late 1800s and 

early 1900s, the direct method stated that pronunciation was of great importance and 

practiced it through teacher modeling or recording modeling. The method assumed that 

sounds presented through imitation and repetition would be internalized and correctly 

produced. In the 1940s and 1950s, with the influence of the reform movement, the 

audiolingual method proposed that pronunciation was a crucial component of language 

teaching and needed to be taught explicitly from day one. Influenced by behaviorist 

psychology, pronunciation training primarily focused on imitation and repetition 

modeled by teachers or recordings, using minimal pair drills both at the word and 

sentence levels (Celce-Murcia, Brinton, & Goodwin, 1996).  

However, giving students the same set of minimal pair drills to help improve 

their pronunciation suggests that all learners have the same degree of difficulty in 

producing problematic sounds. For example, if learners make errors with the vowel 

contrast “/ɪ/-/iː/”, they will then be exposed to the same minimal pair drills with the same 

auditory input, such as “ship-sheep” at the word level and “It’s a cheap computer chip.” 

at the sentence level. This presupposes that students have the same degree of difficulty 

in speech perception regarding L2/FL learning, which not only ignores their 
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individuality but also denies many other possible causes that may lead to particular 

errors. What’s more, most of the training materials (sound stimuli) discussed so far are 

presented in their natural phonetic environments (natural language), which indicates that 

no efforts have been made in terms of creating other possible phonetic learning 

environments. However, in reality, natural phonetic contexts alone may not be enough 

to raise L2/FL learners’ phonological awareness. Therefore, they should be exposed to 

more phonetic environments to help sensitize and reinforce their perceptions of English 

speech sounds. 

Even in the teaching methods that put emphasis on verbal communication 

mentioned above, comparatively, little attention has been paid to the complex nature of 

one’s auditory perception in L2/FL learning. In fact, correcting people’s wrong 

perceptions and teaching them to perceive L2/FL in an effortless manner is viewed as 

so difficult that most teaching methods just focus on teaching productions alone without 

taking into consideration the fact that wrong perceptions need to be reorganized.   

Therefore, it will be desirable to explore an approach that acts on learners’ 

perceptions, highlights different phonetic environments and capitalizes on learners’ 

individuality, in order to generate carryover to conversational speech.  

2.1.2 Goals of pronunciation teaching 

In the field of L2/FL pronunciation learning and teaching, the goals of 

pronunciation teaching have always been the primary concern of practitioners and 
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researchers. Up to now, a number of teaching goals have been discussed and 

implemented, such as nativeness, intelligibility, comprehensibility, accentedness and 

fluency (Derwing & Munro, 2009; Derwing et al., 1998; Hahn, 2004; Kang, 2010; 

Levis, 2005; Munro & Derwing, 1995a; Pennington & Rogerson-Revell, 2019; Reed & 

Levis, 2019; Saito, Trofimovich, & Isaacs, 2015; Suzuki & Kormos, 2020; Trofimovich 

& Isaacs, 2012).  

Over the years, the idea of nativeness has been a very trendy topic among 

scholars as well as language learners. This instructional orientation is largely based on 

the distinctiveness between the two groups of speakers, namely, native and non-native 

speakers, with clear expectations for both: native speakers set examples for non-native 

speakers and non-native speakers perform as native speakers (Kramsch, 1998). On the 

contrary, some researchers argued that native-like pronunciation is an unrealistic and 

unachievable goal for most L2/FL learners and only a small number of them could speak 

native-like English (Celce-Murcia et al., 1996; González-Bueno, 1997; Jenkins, 2002; 

Levis, 2005; Moyer, 1999; Rokita-Jaskow, 2008; Scovel, 1969; Seidlhofer, 2001; 

Szpyra-Kozłowska, 2015). Moreover, some research studies have shown that there 

exists an age constraint (around age 6) for the acquisition of native-like pronunciation 

(Asher & García, 1969; Lenneberg, 1967; Long, 1990, 2007; Oyama, 1976). However, 

research studies also indicated that, in general, ESL/EFL learners have quite positive 

attitudes toward native-like pronunciation and many learners show their eagerness to 
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pronounce English like native speakers or at least hope to approximate a native-like 

accent (Derwing, 2003; Golombek & Jordan, 2005; Lippi-Green, 1997; Low, 2015; 

Moyer, 1999; Sung, 2016; Timmis, 2002). Taking into consideration the fact that native-

like pronunciation could be difficult to achieve in practice, a more realistic and 

attainable goal, known as intelligibility, is set for learners. 

As emphasized by many scholars and phoneticians, the primary goal of 

pronunciation teaching for the majority of the language learners should be intelligibility 

(Celce-Murcia, Brinton, Goodwin, & Griner, 2010; Derwing & Munro, 2005; Levis, 

2016; Levis & Sonsaat, 2019; Munro & Derwing, 2015). The concept of intelligibility 

can be traced back to the early 20th century, and can be broadly defined as “the extent 

to which a speaker’s message is actually understood by a listener” (Munro & Derwing, 

1995a, P. 76). As Kenworthy (1987) put it, “the more words a listener is able to identify 

accurately when said by a particular speaker, the more intelligible that speaker is” (P. 

13). Increasingly, intelligibility is seen as a more desirable and attainable goal for many 

learners.  

The notion of comprehensibility, concerning the degree of difficulty, is 

described as “the listener’s judgment of how difficult it is to understand an L2 speech 

production” (Derwing et al., 1998). In terms of easiness, it refers to “listeners’ subjective 

perception of how much or how easily they understand L2 speech” (Saito et al., 2015). 

The difference between comprehensibility and intelligibility, as pointed out by Levis 

 



27 

(2006), depends on whether the concept of intelligibility is defined in its narrow or broad 

sense. In its narrow sense, intelligibility is always assessed through the inspection of 

listeners’ accuracy of written transcriptions of L2 learners’ utterances. In its broad sense, 

intelligibility is often used interchangeably with comprehensibility and measured by 

listeners’ scalar ratings of how easily they understand speech (Munro & Derwing, 

1995a). Although several L2/FL assessment instruments adopt the term “intelligibility” 

in their speaking band descriptors (e.g. TOEFL, IELTS, CEFR), the use of scalar ratings 

implies that the targeted construct is in fact comprehensibility (Trofimovich & Isaacs, 

2012). Therefore, as a teaching goal, comprehensibility should be given careful 

consideration. Up till now, linguistic variables such as vowel/consonant errors, word 

stress, fluency, lexis and grammar have been reported to be linked to comprehensibility 

(Saito et al., 2015; Trofimovich & Isaacs, 2012).  

Accentedness refers to linguistic nativelikeness, which is defined as “the 

extent to which a listener judges second language (L2) speech to differ from NS norms” 

(Derwing et al., 1998, p. 396). The concept is “typically measured through listeners’ 

perception of how closely speakers can approximate speech patterns of the target-

language community” (Saito et al., 2015, p. 1). Accent has long been the focus of L2 

speech research (Edwards, Zampini, & Cunningham, 2019; Flege, 1987; Kuhl, 2000, 

2004; Meador, Flege, & MacKay, 2000; Munro & Derwing, 1995a, 1995b; Shintani, 

Saito, & Koizumi, 2019; Trofimovich & Isaacs, 2012). As Lev-Ari and Keysar (2010) 
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declared, “most non-native speakers have an accent, and it could cause them to seem 

less credible for two main reasons: (1) The accent serves as a signal and (2) the accent 

makes the speech harder to process” (p. 1093). Similarly, Munro and Derwing (1995a) 

stated that the accented speech was harder to process. Previous studies have shown that 

pronunciation variables such as vowel/consonant errors, word stress and rhythm are 

closely associated with accentedness (Saito et al., 2015; Trofimovich & Isaacs, 2012). 

Fluency refers to an automatic procedural skill in speech production 

(Derwing, Rossiter, Munro, & Thomson, 2004; Kovač & Vicko, 2019; Schmidt, 1992; 

Tavakoli, 2019), which is interpreted as “an impression on the listener’s part that the 

psycholinguistic processes of speech planning and speech production are functioning 

easily and efficiently” (Lennon, 1990, p. 391). The assessment of fluency is most often 

based on listeners’ scalar ratings of how fluently learners speak. As a crucial aspect of 

successful communication, a group of L2/FL speech researchers have consistently 

shown their interest in exploring the concept as well as its relationship with accentedness 

and comprehensibility (Derwing, Munro, & Thomson, 2008; Derwing et al., 2004; 

Derwing, Thomson, & Munro, 2006; Edwards et al., 2019; Rossiter, 2009; Saito et al., 

2015; Trofimovich & Baker, 2006; Trofimovich & Isaacs, 2012). The related literature 

has indicated that fluency problems such as inappropriate pausing, a slow articulation 

rate and false starts could all affect the listeners negatively (Derwing, 2017; Derwing et 

al., 2004; Derwing & Munro, 2001; Trofimovich & Baker, 2006).  
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According to the previous studies of L2/FL speech, one of the trends in 

research has been to investigate the influence of segmentals and suprasegmentals on 

L2/FL learners’ speech concerning comprehensibility, accentedness and fluency. Many 

researchers have tried to determine which has more influence over the other concerning 

different aspects of L2/FL speech production. Up till now, there have been three 

different points of view toward the importance of segmentals and suprasegmentals, 

which are as follows: First, segmental features play a more important role than 

suprasegmentals. For example, Collins and Mees (2013) advocated that the segmental 

features had the greatest influence on intelligibility, and therefore, the highest priority 

in pronunciation instruction needed to be given to segmentals. This rests on the very 

view that intelligibility is impeded by segmental errors rather than by suprasegmental 

errors. Second, suprasegmental features are more important than segmental ones. For 

instance, Brown (1992) suggested that “suprasegmental features are, if anything, more 

important than the segmentals in terms of intelligibility and the acquiring of a quasi-

native accent” (p. 11). Third, both segmental and suprasegmental features are important. 

Derwing et al. (1998), for example, investigated the influence of segmental and 

suprasegmental instructions on accent, comprehensibility and fluency, the results 

showed that both segmental and suprasegmental features benefited L2 learners.  

With respect to the fact that English has now become a global language and 

worldwide lingua franca (Jenkins, 2015; Rose & Galloway, 2019), the current study will 
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partially adopt the well-established pronunciation evaluation tradition proposed by 

Trofimovich and Isaacs (2012) as a starting point, focusing on both specific measures 

(i.e. segmentals and suprasegmentals) and general measures (i.e. comprehensibility and 

fluency). Moreover, to figure out how well all students are doing, a general assessment 

of the production of the sounds of English (vowels and consonants) will be conducted. 

Therefore, pronunciation will be another focus of the study. Five segmental and 

suprasegmental aspects of production will be adopted as the rating criteria to make the 

evaluation process more manageable, including sounds (vowels and consonants), 

rhythm, word stress, intonation and speech rate. That is, in the present study, both 

students’ productions of the target vowels and their overall speaking proficiency 

concerning comprehensibility, fluency and pronunciation will be evaluated using the 

above-mentioned rating parameters. 

2.1.3 Pronunciation teaching methods  

As an integral part of developing communicative competence, the importance 

of English pronunciation teaching could not be underemphasized (Darcy, 2018; 

Gilakjani, 2016). Over the decades, three methods for pronunciation teaching have been 

developed to help improve L2/FL learners’ pronunciation, including the articulatory 

method, the audiolingual method and the computer-assisted method. Of these teaching 

methods, the first two are more frequently used in present-day pronunciation instruction. 

They are discussed as follows. 
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The articulatory method 

This method is based on the assumption that L2/FL learners will be able to 

produce L2 sounds correctly after having a good command of how L2/FL articulatory 

system functions. So, it is necessary that students be introduced to the physiology of 

pronunciation and getting familiarized with different parts of speech organs, such as 

lips, tongue, teeth, hard and soft palate, alveolar ridge, etc. They are then told how to 

articulate vowel and consonant sounds, particularly through the concept of “vowel 

space”, “place of articulation” and “manner of articulation”.  

However, having something under control like that is not an easy job. For 

example, the vowel sound /ʊ/ is described as “the part of the tongue just behind the 

center is raised, just above the half-close position; the lips are rounded, but loosely so; 

the tongue is relatively relaxed” (Kelly, 2000, p. 31). Concerning the complex and vague 

description that cannot be easily understood, the phonation of /ʊ/ becomes much more 

difficult for L2/FL learners. Similarly, the instruction of pronunciation exercises is given 

as “pop your lips forward, using the musculature at the center of both the upper and 

lower lips...make a popping p sound in time with the ticking of the second hand of a 

clock, for one minute” (Cameron, 2018, p. 9). Once again, L2/FL learners may have 

problems understanding the unclear instruction, and most likely, they may be unable to 

pronounce it correctly without being helped. 
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In this method, the L2/FL speech is regarded as easy as putting a string of 

isolated sounds together. Although separate sounds can be isolated, the characteristics 

they show in isolation will not be the same as the characteristics they have in the 

connected speech. The oversimplification of English pronunciation frequently leads to 

learners’ sense of frustration. Having practiced all the phonemes with considerable 

efforts, the learners often feel frustrated to find that they fail to understand native 

speakers of English, let alone the face-to-face communication. Moreover, the idea of 

auditory perception is totally neglected in this teaching method, which is likely to cause 

unstable speech perception and may lead to further unintelligible speech production. 

The audiolingual method 

This method originates from audiolingualism, which is greatly influenced by 

the theory of behaviorism. In this method, under the influence of the notion of contrast 

in structural linguistics, pronunciation training is mainly devoted to learners’ imitation 

and repetition of sounds modeled by the teacher or recordings, using minimal pair drills 

that use words that differ by a single sound in the same position both at the word level 

(e.g. word drills: “bean-bin”) and the sentence level (e.g. syntagmatic drills: “It’s a 

cheap computer chip.” and paradigmatic drills: “Look out for that sheep.” and “Look 

out for that ship.”) (Celce-Murcia et al., 1996). These pairs are, most often, drilled 

chorally and individually, in order to give students plenty of opportunities to listen out 
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for differences and practice saying them. Finally, individual students will be asked to 

read the lists without models. 

As indicated, in this method, the entire instruction process is highly structured 

and teacher-centered. The student’s role is to respond to teachers’ stimuli. Because the 

continuous repetition for memorization is monotonous and tiring, many students find 

the classes boring, unsatisfying and frustrated. Due to their “mother tongue sieve” 

(Trubetzkoy, 1939/1969), “students appear to have difficulty in hearing a difference 

between the two contrasting sounds and also seem to produce neither sounds accurately, 

tending instead to produce a sound which seems to be halfway between the two” (Kelly, 

2000, p. 27). Also, students are not able to transfer pronunciation skills to real 

communication outside the classroom (Kapurani, 2016; Richards & Rodgers, 2001). 

Similarly, according to Goldstein (2014), after being taught to imitate patterns, students 

are more likely to become passive learners. Accordingly, their auditory perceptions are 

often less well developed with less satisfactory results because of inadequate awareness-

raising support. 

The computer-assisted method 

The implementation of modern technology in language learning and teaching 

has become a trend since the 1980s. It is widely accepted that computer-assisted 

language learning (CALL) allows L2/FL learners more freedom in language learning, 

provides a more individualized learning environment and thus boosts learner autonomy 
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(Fischer, 2007; He, 2014; Jenkins, 2004; Ozawa, 2019; Pennington & Rogerson-Revell, 

2019; Schwienhorst, 2008; Swann, 1992; Wagener, 2006).  

Until now, many positive results have been found after computer-assisted 

pronunciation training concerning segmental and suprasegmental features. For example, 

Wang and Munro (2004) investigated computer-based training for learning English 

vowel contrasts, compared with the control group, the experimental group showed 

improved perceptual performance, transferred their perception to new contexts and 

maintained their improvement three months after training. Similarly, Luo (2016) 

declared that computer-assisted pronunciation training technique was more effective in 

reducing students’ pronunciation problems in comparison to traditional in-class 

pronunciation instruction. However, Thomson (2011) argued that certain CALL 

packages were simply showy programs to pronunciation learning, in fact, which might 

cause some difficulty for language learners instead of supporting them.  

Some CALL programs present visual display regarding the phonetic features 

(segmental and suprasegmental features) of the learner’s recorded speech and allow 

comparison to that of a native speaker model. However, as far as the visual acoustic 

features of segmentals (spectrograms) are concerned, there is little benefit in helping 

learners remedy their segmental errors.  

Non-expert learners actually often find spectrograms uninterpretable, which 

makes it impossible to provide any information that can be easily used to improve the 
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pronunciation of vowels and consonants. Although more individualized learning can be 

achieved with the help of CALL, very few considerations have been given to the 

individual differences concerning pronunciation training. So, no matter how much time 

learners spend on pronunciation learning, their pronunciation problems are still there, 

and consequently, problematic sounds become fossilized errors after being exposed to 

the same training stimuli over and over again.  

As Silverstein, Silverstein and Nunn (2001) argued, “all the sounds around us 

would be meaningless noise if it were not for the brain” (p. 24). In other words, we are 

aware of the sounds that are meaningful to us right now and unaware of sounds which 

are not meaningful to us right now. Thus, learning is making the meaningless 

meaningful (Lian, 2000). As indicated in the previous research, in order to speak 

acceptably, we have to perceive sounds correctly (Escudero, 2007; Flege, 1995a; Flege 

et al., 1997; Lee & Lyster, 2017; Trazo & Abocejo; 2019). Hence, pronunciation training 

needs to be more perceptual-based to make meaningless sounds meaningful. 

According to the aforementioned pronunciation teaching methods, it can be 

seen that perceptual-based methods that take into account the individual differences are 

currently very few available. In response to this problem, the present research will be 

more focused on individualized perceptual training through awareness-raising activities. 
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2.1.4 Pronunciation research in China 

After reviewing the research studies retrieved from China’s well-known 

academic online database CNKI (i.e. China National Knowledge Infrastructure), it’s 

clear that there have been many research studies conducted by Chinese scholars in terms 

of pronunciation learning and teaching. However, it also shows that the research in 

China concerning pronunciation learning and teaching is far from enough when 

compared to the efforts devoted to other aspects of language skills.  

A close inspection of these studies indicated that research interests covered a 

number of topics, including theoretical considerations (Cheng, Zhang, & Zhang, 2017; 

Liu & Niu, 2018; Wang, 2018; Xu & Zeng, 2017; Zhao, 2019), pedagogic 

considerations (Cai, 2018; Tang, 2020; Xiang, 2019; Zhang, 2019), teaching methods 

(Hu, 2016; Lin, 2019; Liu, 2016; Song, 2015; Zhang & Ma, 2015) and phonological 

comparison between Chinese and English (Lin, 2017; Qian, 2015; Wen & Chen, 2019). 

Although more and more researchers are becoming aware of the importance of 

suprasegmental features, many researchers think that segmental problems are more 

serious and should be settled first before suprasegmental ones (Hai, 2018; Hong, 2017; 

Xia, 2019). Thus, when it comes to pronunciation instruction, the discussion of 

segmental features has outnumbered the concern of suprasegmentals.  

A review of the literature indicated that numerous studies have been carried 

out concerning the interference of mother tongue on their pronunciation learning. Many 
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scholars focus on the issues of negative transfer of learners’ Chinese dialects in their 

English pronunciation learning (Cai, Zhu, & Chen, 2015; Chen, 2015; Fu, 2018; Li, 

2015; Ma, 2019; Wu, 2020). Other research efforts are intended to diagnose learners’ 

pronunciation errors in terms of speech perception and speech production (Tang & Ge, 

2019; Zhang, 2013; Zhang & Wang, 2017; Zhou & Song, 2015). For example, Zhou 

and Song (2015) explored Chinese students’ English pronunciation ability based on their 

speech production. In their study, 88 Chinese college students were first required to read 

twice the words containing 44 target segmentals in the carrier sentences (“Speak _ 

twice” and “Say _ again”) and after that, they continued reading a short passage with 

the same amount of segmentals embedded. The results showed that listeners’ 

intelligibility was negatively influenced by the mispronunciation. As they stated, for 

Chinese students, there was still a long way to go before achieving clear, fluent, accurate 

and effective cross-cultural communications concerning both native and non-native 

speakers of English from all over the world. 

According to the previous research, the investigation of learners’ 

pronunciation learning strategies turns out to be another research interest (Chang, 2019; 

He, 2016; He, 2019; Peng, 2014; Peng & Wang, 2014). For instance, Peng (2014) 

examined the differences in the use of pronunciation learning strategies between 77 

English and 105 non-English major EFL learners. The results indicated that the two 

groups were statistically significantly different concerning memory strategies, cognitive 

 



38 

strategies, metacognitive strategies, affective strategies and social strategies. It also 

argued that EFL learners’ pronunciation achievements could be predicted by cognitive 

strategies.  

With the rapid development of modern technologies, the numbers of CALL 

programs for pronunciation learning have been greatly increased over the past few years. 

In line with this, an increased amount of attention has been given to the discussions of 

the feasibility of using technologies in pronunciation learning and teaching, which have 

been claimed to be hypothetically promising (Li, 2014; Shang, 2016; Zhi & Li, 2020). 

For example, Shang (2016) proposed that the Praat program made it possible to visualize 

segmental and suprasegmental features in pronunciation teaching, which could help 

learners self-correct pronunciation errors. The author advocated that Praat was a 

promising software program for helping pronunciation learning as well as teaching.  

As presented above, the issue of English pronunciation has not been well 

investigated in China, particularly when it comes to the correction of pronunciation 

errors, such as the notoriously difficult English vowels. Many studies are simply 

theoretical or pedagogic considerations, which actually leave pronunciation problems 

untouched. Although much more research has been conducted concerning the correction 

of pronunciation errors, not all research studies produce the same satisfactory results. 

One speculation is that perceptual correction has not been given sufficient attention by 

those researchers who have discussed the question of phonetic correction. Another 
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speculation is that the theory of learning, which must surely be at the heart of education, 

is not generally taken into consideration in terms of language pedagogy and teaching 

methodology.  

 

2.2 Phonetic correction 

2.2.1 Speech perception and production 

We are all involved in listener-speaker interaction every day. As a part of our 

daily lives, we perceive and produce all kinds of speech sounds in our native language. 

Sometimes, to communicate with the people from another culture, we must perceive and 

produce non-native L2/FL sounds which are often quite different from the sounds in our 

mother tongue. According to Lapteva (2011), speech processing is a complex process 

involving “activity in the speaker’s brain in order to create a linguistic form; movements 

of the vocal organs in order to produce a message…perception of the linguistic form 

and processing it in the brain” (p. 45). It is generally accepted that speech perception 

and production abilities of late L2 speakers differ from those of native speakers. In terms 

of speech perception, even after years of exposure, adult L2 speakers still have 

considerable difficulty in identifying and discriminating many contrasting sounds 

(vowels and consonant contrasts) that do not exist in their native language (Werker & 

Tees, 1999). 
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Previous research has shown that infants have the language-general 

mechanism in perceiving the speech sounds of all languages (Rvachew & Brosseau-

Lapré, 2012). However, with the increased exposure to their native language, their 

perceptions become more language-specific and gradually their abilities to perceive 

non-native sounds decline (Burnham & Mattock, 2010). 

Based on Lenneberg’s (1967) critical period hypothesis (CPH), such inability 

to perceive the non-native speech contrasts (phonemes) is caused by the loss of 

neuroplasticity, suggesting that native-like production in an L2 becomes more difficult 

and perhaps impossible to acquire if the learning takes place after the critical period. 

Similarly, Trubetzkoy (1939/1969) termed it as “mother tongue sieve”. According to 

him, L2 learners were only able to perceive the sounds they were already familiar with 

due to their extensive exposure in their mother tongue. Since the phonological sieve of 

the mother tongue does not work for the L2, speech sounds of L2 are always distorted 

and misinterpreted, causing lots of production mistakes and errors.  

With regard to the influence of speech perception on speech production, some 

studies have explored the potential relationship between them. The accuracy with which 

L2/FL segmentals (phonemes) are produced has been found to be positively influenced 

by the accuracy of L2/FL to which they are perceived (Flege et al., 1997; Flege, 

MacKay, & Meador, 1999; Wong, 2015). Additionally, some studies indicated 

improved L2/FL speech production after perceptual training of L2/FL speech sounds 
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even though no production training is provided (Rochet, 1995; Thomson, 2011; Wang, 

Jongman, & Sereno, 2003). All of these studies suggested that auditory perception of 

L2/FL sounds play an important role in speech production. It seems reasonable to 

conclude that L2/FL learners’ inability to produce non-native sounds are caused by their 

auditory perception problems, and furthermore, perceptual training can help improve 

L2/FL learners’ speech perception as well as production. Therefore, all instructional 

efforts must be devoted to bypassing the mother tongue sieve that triggered learning 

problems (e.g. auditory perception problems of L2/FL sounds) for language learners, 

otherwise, almost assuredly, the learners would remain “deaf” to the foreign language 

system (Lian, 1980).  

In line with the ideas presented above, the present study will focus on using 

the auditory perceptual training to assist the acceptable production of English vowels in 

Chinese non-English major EFL learners. A review of the related paradigms is discussed 

below. 

2.2.2 Training paradigms 

Choosing an appropriate perceptual training paradigm is of great importance 

if the treatment is to be effective concerning phonetic correction of the problematic 

sounds. According to the previous phonetic training studies, various perceptual training 

paradigms have been used to raise L2/FL learners’ phonological awareness and improve 

their perception and/or production of non-native sounds, such as perceptual fading 
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technique, high variability phonetic training (HVPT) approach, auditory-visual training 

(AV) approach and auditory-only training (AO) approach. Among these perceptual 

training paradigms, the HVPT approach is the one that receives more attention from 

researchers when it comes to the phonetic correction of L2/FL contrasts. 

According to Wong (2015), the high variability phonetic training approach 

has received special attention in the past two decades due to its efficacy in improving 

L2/FL learners’ perception and production of non-native sounds (i.e. vowel and 

consonant contrasts). As far as the perceptual training paradigms are concerned, they 

are always implemented with different training tasks.  

Up till now, discrimination tasks and/or identification tasks have been most 

frequently used to help improve language learners’ L2/FL speech perception and/or 

production (Carlet & Cebrian, 2015; Shinohara & Iverson, 2018). Over the decades, 

many research studies using discrimination tasks and/or identification tasks in 

perceptual training under laboratory conditions have reported positive results in terms 

of pronunciation improvements (Carlet & Cebrian, 2015; Flege, 1995b; Iverson & 

Evans, 2007; Logan & Pruitt, 1995; Shinohara & Iverson, 2018). 

With regard to discrimination tasks, learners are asked to listen to the stimuli 

in sequence and determine whether they are the same or different in the paradigm. 

Basically, there are two types of discrimination tasks, namely, AX discrimination and 

ABX/AXB/XAB discrimination (oddity task) (Colantoni et al., 2015).  
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For the AX task, pairs of sounds are involved, such as /ʃiːp/-/ʃɪp/ or /ʃɪp /-/ʃɪp/ 

and learners are asked to hear and decide whether sounds A and X are the same or 

different. In terms of XAB task, learners hear triplets of sounds in order such as /ʃiːp/-

/ʃɪp/-/ʃiːp/ and decide whether sound X they hear is the same as sound A or B. If learners 

can discriminate A and B as different sounds, then it should be easy for them to tell 

which one matches sound X. In identification tasks (forced-choice identification), each 

time learners hear only one sound stimulus, such as /ʃiːp/, then they have to select the 

letter (“p” or “b”) or word (“sheep” or “ship”) from the choices provided.  

Although perceptual training has shown positive research results, there are 

some aspects that need careful consideration. First, the aforementioned sound stimuli 

are merely restricted to phonemes or words; however, in real communication outside 

the classroom, learners should speak in a connected way. Therefore, it will be desirable 

if sentences containing the target sounds can be involved in training sessions. Second, 

all learners have been exposed to the same sound stimuli, irrespective of L2/FL learners’ 

individuality and speech perception difficulties, which refer to the inability to hear the 

sounds as they are. In other words, learners interpret the sounds they hear in the wrong 

way, using personal filters. Moreover, the sounds provided in the natural environments 

alone will be far from enough to raise learners’ phonological awareness. Thus, L2/FL 

learners’ differences, their speech perception problems, as well as training 

environments, need to be taken into consideration at a very early stage. Third, the 
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previous training paradigms have been carried out under laboratory conditions, which 

make it impossible for learners to have any perceptual training after class. Therefore, it 

will be better if a training package can be developed to help learners access learning 

resources regardless of whether they are in classrooms or at some other places. 

As mentioned earlier, the verbotonal theory of phonetic correction, which is 

different from all other training paradigms, focuses on providing optimal listening 

conditions for language learners. According to the verbotonal point of view, each 

language has a set of optimal frequency bandwidths for its speech sounds. Therefore, 

the students who experience difficulty with a particular foreign language sound is 

described as not being able to identify the “optimal” frequency band of the sound. It 

further proves that learners perceive the speech sounds best if they are exposed to the 

optimal frequency bands of the sounds (Guberina & Asp, 1981).  

The optimal frequency band refers to the optimal octave, which is defined as 

“the octave bandwidth that produces the highest identification score for a particular 

speech sound (phoneme) and this filtered phoneme sounds similar to the same phoneme 

when it is not filtered” (Asp, 2006, p. 204). Taking into account the optimal listening 

conditions, together with the experimentally good results of the verbotonal theory of 

phonetic correction conducted at the individual level, a verbotonal-based approach will 

be developed in the present study. 
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The traditional octave bandwidths (optimals) determined by Guberina for 

both British and American English vowels and consonants were filtered through 13 

overlapping octave bands ranging from 100 Hz to 12800 Hz (i.e. 100-200 Hz, 150-300 

Hz, 200-400 Hz, 300-600 Hz, 400-800 Hz, 600-1200 Hz, 800-1600 Hz, 1200-2400 Hz, 

1600-3200 Hz, 2400-4800 Hz, 3200-6400 Hz, 4800-9600 Hz, 6400-12800 Hz) (Asp, 

1972; Koike, 2012) (see Table 2.1 and Table 2.2).  

More recent studies indicate that Guberina’s notion of optimals has been 

extended to exploring L1 optimals of other languages, such as Japanese, French, 

German, Italian and Spanish (Koike, 2012) and learning Croatian as L2 (Mildner & 

Tomić, 2007; Tomić et al., 2011).  

Up till now, no research has ever been conducted concerning Chinese learners 

of English, let alone Chinese non-English major EFL learners. Hence, it will be 

beneficial to determine the corrective optimals by using the native speaker optimals as 

a point of departure.  

Based on the optimals listed for both British and American consonants and 

vowels, it seems that there are very few differences between the two types of English. 

However, taking into consideration the fact that the participants have been instructed 

using more British English, only the optimal octaves for British English will be adopted 

for the diagnosis of the corrective optimals.  
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Table 2.1 Optimal octaves of English (British) consonants and vowels  

 

Frequency 

Optimal: English (American)  

Consonants Vowels 

100-200 Hz - - 

150-300 Hz - - 

200-400 Hz p  b uː  u 

300-600 Hz w u  ou 

400-800 Hz l  n ə:   u 

600-1200 Hz k  g  f  v  m ɔː   ɔ   ʌ 

800-1600 Hz t  d  h  l ɑː  ə  ɔi 

1200-2400 Hz ð  ʒ  r  dʒ æ  ɛə 

1600-3200 Hz ʃ  tʃ i  e  iə 

2400-4800 Hz j ei  ai 

3200-6400 Hz - i: 

4800-9600 Hz z - 

6400-12800 Hz s - 

Note. Reprinted from The effectiveness of low-frequency amplification and filtered-speech testing for 

preschool deaf children, by Carl W. Asp, 1972, retrieved from https://eric.ed.gov/?id=ED065977. In the 

public domain. 

 

Table 2.2 Optimal octaves of English (American) consonants and vowels  

 

Frequency 

Optimal: English (American)  

Consonants Vowels 

100-200 Hz - - 

150-300 Hz - - 

200-400 Hz p  b u  

300-600 Hz w ʊ  o 

400-800 Hz l  n aʊ 

600-1200 Hz k  g  f  v  m ɔ  ʌ   

800-1600 Hz t  d  h  l  hw ɑ   

1200-2400 Hz ð  r  dʒ  m  j æ   

1600-3200 Hz ʃ  tʃ  n ɪ  ɛ  e 

2400-4800 Hz θ eɪ  aɪ 

3200-6400 Hz - i 

4800-9600 Hz z - 

6400-12800 Hz s - 

Note. Adapted from Optimal filter perception of speech sounds: Implications to hearing aid fitting 

through verbotonal rehabilitation, by Kazunari J. Koike, 2012, retrieved from https://fdocuments.in 

/document/optimal-filter-perception-of-speech-sounds-phonemic-audiogram-adjustment.html. In the 

public domain. 

 

https://eric.ed.gov/?id=ED065977
https://fdocuments.in/
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2.3 Verbotonal theory 

2.3.1 Fundamental principles 

The verbotonal theory of phonetic correction, which has been focused on an 

auditory perception rather than an articulatory training, was developed by academician 

Petar Guberina in the 1950s (Guberina, 1972). It was essentially developed for 

rehabilitation of deaf people or the hearing impaired, aiming at the optimization of the 

residual hearing and enhancing their speech intelligibility through binaural listening, so 

that they could communicate effectively with the normal hearing people and mainstream 

into the regular school classrooms (Asp, 2006; Guberina & Asp, 1981). From the 

verbotonal point of view, the verbotonal theory is guided by certain fundamental 

principles. In order to have a better understanding of the system (i.e. verbotonal system), 

it is important to know these guiding principles.  

First, the basic principle of the verbotonal theory is the idea of optimality. As 

Guberina (1989) stated, “in the field of learning foreign languages, it is also necessary 

to start from the optimal” (p. 11). According to him, the notion of optimal should not be 

only restricted to the hearing sense, but it also needed to be extended to include other 

aspects such as the sense of the whole body. In the verbotonal point of view, the optimal 

segmental features can be transmitted through speech by using filters, such as optimal 

octaves, whereas the optimal suprasegmental features can be transmitted through body 

by using low pass filters set around 320 Hz because the body is the most sensitive to 

 



48 

low frequencies. Besides hearing in the optimal frequencies, moreover, corrective body 

movements and vocalizations are practiced simultaneously to enhance language 

learners’ motor coordination and control required for intelligible speech. Step by step, 

through different combinations of frequencies and the help of body movements, the 

hearing and producing field will become broader and broader.  

Second, the concept of neuroplasticity is considered as a very important 

principle in understanding the working mechanism of the verbotonal theory. As 

mentioned earlier, because of the brain’s plasticity, very young infants can discriminate 

various segmental contrasts of their mother tongue as well as non-native contrasts. 

However, as they grow older and have more exposure to their native language, their 

ability to distinguish non-native sounds gradually declines. After reaching the age of 

puberty, the acquisition of a foreign phonological system becomes much more difficult, 

because the brain has reached a level where the mother tongue is guiding the perception. 

According to Trubetzkoy (1939/1969), this phenomenon was termed as “mother tongue 

sieve”. Influenced by the loss of cerebral plasticity, the brain does not always get the 

correct frequencies sent through the ear but makes a selection. Naturally, the brain that 

reaches maturity is choosing among the rich possibilities of sounds of its mother tongue. 

As a result, when someone wrongly hears and articulates the sounds of a foreign 

language, he or she is actually working on the phonological system of his or her mother 

tongue. Therefore, it seems reasonable that the instructional efforts should be given to 
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helping language learners bypass the mother tongue sieve. Otherwise, the learners will 

remain unable to perceive non-native sounds of the foreign phonological system.  

Traditionally, most phoneticians and pathologists work from the ear or tongue 

point of view concerning the phonetic correction, which indicates that when they work, 

they work with what they see. Because of the invisibleness of the brain, it has been a 

frequently neglected factor in the field of language learning and teaching. However, as 

a part of the central nervous system, the brain is the place where the speech processing 

occurs, including monitoring, controlling, producing as well as understanding speech. 

Hence, the importance of the brain in the process of phonetic correction cannot be 

neglected. Taking this into consideration, Petar Guberina proposed the idea of 

stimulating and restructuring the perception of the learners’ brains (Asp, 2006). Based 

on the verbotonal point of view, learners will be able to develop their auditory speech 

perception for non-native sounds if the optimal listening condition is provided to each 

brain. In other words, the brain could be rewired, “and with time and training, it would 

be prepared to respond to more difficult tasks” (Guberina & Asp, 1981, p. 2). 

Third, the principle of listening through optimal octave filters plays an 

important role in rewiring learners’ brains. According to the verbotonal theory, each 

language has a set of optimal bands of frequencies for its sound system and language 

learners’ inability to perceive the non-native sounds is due to the wrong filters that they 

use under the influence of their native language. It also proposes that the articulation at 

 



50 

the segmental level causes relatively little difficulty if the optimal listening condition of 

the sounds has been given. According to Guberina (1972), vowel and consonant sounds 

that passed through specific octave bands were more easily identified. Following this 

optimal octave concept, he determined optimals for both British and American English 

vowels and consonants filtered through 13 overlapping octave bands ranging from 100 

Hz to 12800 Hz (Asp, 1972; Koike, 2012). As proposed in the verbotonal theory, the 

optimal octave filter of each sound does two things: it passes the optimal frequency for 

the perception of the particular phoneme in that language and it filters out or attenuates 

the frequencies which might prevent it from being perceived.  

As stated by Asp (2006), the concept of the optimal octave is important for 

successful speech processing because it “passes only the optimum, or the essence, of the 

target phoneme” (p. 96). Therefore, after a learner hears the phoneme in its optimal 

frequency, his or her brain is trained to be aware of the optimal octave of that phoneme. 

As a result, when the learner hears the sounds in natural language, the brain is still 

attuned to the optimal frequency of the phoneme. For example, to correct the /i:/ sound, 

the octave filter is generally set at the frequency range 3200-6400 Hz. As we know, /i:/ 

sound is much tenser than the /ɪ/ sound. Therefore, if a learner substitutes an /i:/ 

phoneme for an /ɪ/ phoneme, the teacher could use the filters above the optimal octave 

3200-6400 Hz to increase the chances of a correction to the vowel /i:/. On the other 

hand, the teacher should set the filters below this optimal octave to reduce the tension. 
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When the learner perceives and produces the /i:/ correctly, the optimal octave is removed 

to facilitate carryover to everyday communication. 

Fourth, the principle of listening through rhythm and intonation is greatly 

stressed in the verbotonal theory of phonetic correction. As mentioned earlier, because 

of the complexity of non-native prosodic (suprasegmental) features, traditionally these 

features have often been neglected in L2/FL pronunciation instruction. This is based on 

the assumption that the segmentals should be taught first and later on, the 

suprasegmentals (e.g. rhythm and intonation) can be fixed in some way. However, the 

fact of babies learning their mother tongue shows that they have already learned the 

manipulation of rhythm and intonation to show different intentions before they could 

talk in full sentences (Guberina & Asp, 1981). Besides, according to Mehrabian (1968), 

suprasegmental components make up more than one-third of information in human 

communication. This proves that rhythm and intonation also play a critical role in adult 

spoken language and need to be emphasized. From the verbotonal point of view, 

“rhythm and intonation (suprasegmental or prosodic) is the foundation of both listening 

and spoken language” (Asp et al., 2012, p. 323).  

Low frequencies, as proposed by Guberina, were optimal for processing 

speech rhythm and intonation patterns of speech (Guberina & Asp, 1981). According to 

the verbotonal theory, the brain’s perception of segmental features can be enhanced by 

listening through low frequencies which are generally set around 320 Hz. In other 
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words, the use of suprasegmental features can help rewire the brain for a better 

perception of the segmental sounds (phonemes), even though the segmental features 

should be filtered out of the sound signals. In line with the verbotonal viewpoint, 

previous research studies have shown the positive training effects of the prosodic 

features on the segmental sounds. According to the previous research, many of the 

phonemes would be corrected in their way and “fall into place” after prosodic treatment 

(Lian, 1980; Renard, 1975). However, for some problematic sounds such as vowels, the 

treatment at the suprasegmental level alone will be far from adequate. Hence, a more 

intensive verbotonal-based phonetic correction should be conducted at the segmental 

level. 

Fifth, the principle of using body movements either at the suprasegmental 

level or the segmental level to develop listening skills and spoken language is 

emphasized in the verbotonal theory of phonetic correction (Asp et al., 2012). Body 

movements are indispensable parts of the human communication system. Through these 

movements, we can convey our feelings, thoughts and intentions. Research has 

indicated that up to 70% of daily communication takes place non-verbally and that when 

a verbal message is contradicted by a non-verbal one, it is the non-verbal message we 

trust (Blom & Chaplin, 1988). Before children can actually speak much, they talk by 

using body movements instead of language. Even after acquiring the more sophisticated 

verbal language skills, body movements remain our clearest and most reliable line of 
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communication. According to Sheets-Johnstone (2011), “when we learned our mother 

tongue, we spontaneously learned the specific tactile-kinesthetic invariants peculiar to 

it” (p. 334). Similarly, Johnson (2001) described movements as the mother tongue. 

Given the importance of body movements in language development, it is not surprising 

that the use of body movements is frequently emphasized in the field of language 

learning and teaching. For example, as Asher (1993) stated, the understanding of the 

foreign language should be developed through the learners’ body movements. 

According to Gassin (1990), one of the main problems facing learners is that when they 

speak a foreign language, unconsciously they use body movements that normally 

function in their native language.  

In line with the above, based on Laban’s theory of body movements for dance, 

Guberina proposed the notion of corrective body movements in the verbotonal theory 

of phonetic correction, which has been used to strengthen the link between body and 

phonation and to indirectly help them develop a natural voice quality as well as good 

rhythm and intonation patterns of the speech (Asp, 2006). For example, more tension is 

required while articulating the vowel /i:/, so a learner can stand up and move both of 

their arms upward, creating more tension; whereas for the vowel /ʊ/, because little 

tension is needed, the learner can stand relaxed and move both arms downward to create 

little tension. Moreover, based on the verbotonal point of view, the corrective body 

movements for segmental and suprasegmental features are not fixed. According to 
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verbotonal point of view, learners are allowed to use any kinds of body movements 

according to individual differences to help establish a harmonious relationship between 

movements and speech. This is also understood as self-synchrony. Eventually, when the 

body and phonation are in harmony, together with the stabilized speech perception and 

production, the learner will be able to produce the sounds acceptably without the support 

of corrective body movements. 

2.3.2 Verbotonal procedures and techniques 

As mentioned earlier, because of the negative influence of the phonological 

sieve of one’s mother tongue, L2/FL learners always have difficulties in phonating non-

native sounds of a second or foreign language. In other words, because L2/FL learners 

have been previously trained to perceive and produce their mother tongue, hence, when 

L2/FL learners are faced with a wide range of information in L2/FL, they are unable to 

make the correct selection because they are “deaf” to the foreign phonological system.  

According to Lian (1980), there are two necessary phases that need to be 

emphasized in pronunciation learning. In the first phase of phonetic correction, every 

effort must be given to defeating their “deafness” to the sounds of a foreign language 

through listening to the sounds in optimal conditions. In the second phase of treatment, 

once their awareness has been raised, learners need to practice more intensively the 

newly-learnt speech motor (articulatory) patterns to help them develop a “feel” of body 

and phonation, at the same time such repeated rehearsal can fix the sounds being 
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corrected in their long-term memories and later on, generate carryover to daily 

communication.  

Based on the above-mentioned ideas, together with the guidance of the 

verbotonal theory of phonetic correction, some training activities can be developed to 

help Chinese non-English major EFL learners defeat their “deafness”, raise their 

phonological awareness as well as reorganize their perceptions concerning the target 

English vowel sounds which are problematic to them, using learning materials with the 

target English vowels digitally filtered through personal corrective optimals newly 

defined in the current study. 

Specifically, students will go through four stages of learning, ranging from 

load-lightening activities to load-increasing activities to assist the acceptable production 

of the target English vowels (for details, see Section 3.5). This is an attempt to get 

students involved in sets of activities of varying degrees of difficulty, i.e. the easier ones 

first and the more difficult ones later. In other words, the students will move from 

optimal environments to non-optimal environments. The reason for doing this is that in 

real life, we always encounter a mix of sounds rather than the same sets of sounds. 

2.3.3 Verbotonal research in China 

After reviewing the previous studies, it clearly indicates that the verbotonal 

theory is still underdeveloped in China when compared to other theories and approaches. 

Over the years, only a few research studies have been carried out by Chinese researchers 
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in terms of language learning and teaching for L2/FL learners in China. According to 

the literature, most studies focus on learning and teaching of Japanese pronunciation. 

For example, Hang (2012) conducted a research to examine the effectiveness of a 

verbotonal-based approach in teaching Japanese pronunciation for Chinese Japanese 

major FL learners. A total of 18 students were randomly chosen from the first-year and 

second-year Japanese majors. They were evenly divided into two groups, namely, 

Group A and Group B. The students in Group A (experimental group) were instructed 

with the verbotonal-based approach, while the students in Group B (control group) were 

instructed with the traditional approach. The results turned out to be quite positive, 

showing that the verbotonal-based approach was overall better than the traditional 

approach and particularly helpful for Japanese beginners. Similarly, Wu (2013) carried 

out a survey on Japanese learning as well as a Japanese pronunciation test among 114 

Japanese major students at Hunan First Normal University. The results showed that the 

pronunciation problems of Japanese FL learners included both segmental and 

suprasegmental features. In response to these problems, she proposed the idea of using 

a verbotonal-based approach in Japanese learning and teaching and explained the 

possible procedures for phonetic correction. She, therefore, concluded that with the help 

of phonation and body movements, the verbotonal-based approach would be a beneficial 

approach for helping Japanese learners overcome their pronunciation difficulties.  
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Up until now, only two research studies have been conducted when it comes 

to the discussion of the verbotonal theory of phonetic correction for Chinese EFL 

learners. For example, He (2014) explored the teaching of English pronunciation to 

Chinese English major EFL learners enrolled in compulsory English phonetics classes 

at Xinyi Normal University for Nationalities. It focused on an approach consisting of 

verbotonal theory, body movements, rhizomatic theory, autonomous learning and 

CALL. The focus was not on theoretical discussions of phonemes or prosody or any 

study of individual phonemes, but the perception and production of English intonation. 

A total of 96 first-year English majors from two intact classes participated in this 

research. They were randomly assigned to the control and experimental groups. A 

mixed-methods research design was adopted: the quantitative part was devoted to the 

assessment of the students’ pronunciation, perceptions and learner autonomy, while the 

qualitative part put emphasis on the students’ and teacher’s attitudes toward the 

verbotonal-based approach. The pronunciation pretests and posttests were assessed in a 

double-blind way in terms of nativeness, comprehensibility and fluency by both Chinese 

experts and naïve native English speakers with tight controls of variables, including time 

on task. Importantly, the control group was significantly better than the experimental 

group in the pretest, and the teacher (not the researcher) was strongly in favor of the 

traditional approach and did not believe in the new system. The results showed that both 

the control and experimental groups improved significantly on all aspects tested. 
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However, despite the fact that it began with a significant disadvantage concerning the 

control group, the experimental group exceeded and outperformed the control group on 

every aspect tested. Qualitative results also revealed a high level of satisfaction with the 

approach, which corroborated the results of quantitative analysis. Also, some additional 

surprising and counter-intuitive results emerged: (a) It indicated a positive influence of 

the suprasegmental features on the segmental ones; and (b) The experimental group’s 

levels of nativeness, comprehensibility and fluency were greater than that of the control 

group. To conclude, verbotonal-based pronunciation teaching has proved very effective 

and highly successful as the experiment achieved the progress expected.   

As presented above, the issue of the verbotonal-based phonetic correction is 

still not well investigated in China when it comes to Chinese EFL learners. Up till now, 

verbotonal research has only been conducted in terms of prosodic features for Chinese 

EFL learners. No research has ever been carried out concerning segmental features, let 

alone the exploration of the corrective optimals of English vowels for Chinese EFL 

learners. Therefore, the present study is designed to fill this research gap. 

 

2.4 Understanding learning 

2.4.1 General remarks 

Although learning goes by quite unnoticed in many cases, it is no stranger to 

any of us. Instead, learning plays a very important role in human development, and it is 
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not only something that happens quite naturally but also something that we all 

participate in. However, according to Wiltsher (2005), learning is difficult to define. In 

spite of the fact that the concept of learning has been discussed by many researchers, 

the definitions vary in wording and detail from researcher to researcher, and there is no 

consensus on the definition of learning (Bunge & Ardila, 1987). For instance, according 

to Domjan (1998), learning refers to “an enduring change in the mechanisms of behavior 

involving specific stimuli and/or responses that results from prior experience with 

similar stimuli and responses” (p. 14). Rao (2002) defined learning as “modification of 

behavior and experience which is of a lasting nature not brought about by biological or 

physiological factors” (p. 112). As Sandhaas (1989) pointed out, “learning is understood 

as an active, mainly conscious operation of a person interacting with his or her 

environment and learning always implies understanding” (p. 81). According to Lian 

(2004), learning implies “an act of comprehension which challenges the learner’s 

personal representational and logical systems” (p. 3). In general, they put more emphasis 

on the idea of change, modification, active operation, understanding and comprehension. 

All these indicate that learning is a dynamic process of individual knowledge 

construction. 

However, throughout the years, under the influence of behaviorism, learners’ 

understandings have long been neglected, and the focus is mainly on what can be seen 

happening-behavior. That is, learning is reduced to forms of behavior. Moreover, errors 
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are often viewed as the result of bad habits, which can be removed if only learners have 

enough rote learning and pattern drills with the help of the target language models. 

Hence, the primary interest in learning or training has been centered completely on 

stimulus-response associations (habit formation). As a result, classroom teaching is fully 

teacher-centered, subjecting learners to one-size-fits-all pre-determined and pre-

organized procedures (Lian, 2014; Lian & Pineda, 2014; Sangarun, 2014). In other 

words, every student in the classroom is engaged in the same learning task(s) without 

taking into account the individual differences. However, language learners have 

different purposes and will need to be supported differently. Furthermore, a particular 

problem might be difficult for one student but not difficult for another. It is also accepted 

that people inevitably understand differently as a result of individual differences that 

emerge from their diverse backgrounds ranging from prior experience and internal 

representations to sociocultural practices and cultural discourses (Eskey, 2005). It is 

further understood, increasingly, that for optimal outcomes, students need to be 

supported optimally in terms of individual differences (Dörnyei, 2005; Ellis, 2008).  

In response to the problem of neglecting personal understanding, 

individuality and optimality in the behaviorist view of learning, Petar Guberina 

proposed the verbotonal theory to understand better the concept of learning which 

regarded these features as indispensable for knowledge construction. In the verbotonal 

point of view, as Lian (2011) noted, “knowledge construction is understood increasingly 
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as an act of individual meaning-making rather than as an act of information-passing or 

simple memorisation” (p. 7); and understandings are constructed by using “optimal 

learning condition” (a.k.a. optimal listening condition, optimal frequency zone and 

optimal filter) to go beyond the information given (Asp, 2006; Guberina, 1972). The 

concept indicates that learning is an active, ongoing process, and individuals construct 

their new knowledge based upon their optimal understandings, which differ from person 

to person and is, therefore, idiosyncratic. Such an idea is also reflected in the notion of 

“habitus” (Bourdieu, 1990). Hence, when seeking to optimize students’ learning, we 

need to change their filter and make the meaningless filtered out, thus making the 

meaningful stayed in the new habitus.  

However, students’ prior knowledge is personal, complex and highly resistant 

to change (Jensen, 2005). Moreover, knowledge construction requires a high level of 

mental effort which cannot be seen in the ordinary sense. Awareness, as stated by 

Gattegno (1987), is the only thing that is educable, and therefore, the only way that we 

can do to rewire the students’ brains is to raise their awareness. Similarly, according to 

Lian and Pineda (2014), “awareness-raising is the first step in the reconstruction of 

personal operational histories as, without it, it would be essentially impossible to bring 

into the learner’s field of relevance what had, until now, been irrelevant, i.e. unknown” 

(p. 20). In other words, in order to learn new knowledge, we need to learn with 

awareness and be aware of what we are unaware of, i.e. making the meaningless 
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meaningful (Lian, 2000). Therefore, learning is understood as a meaning-making 

process (Lian, 2004; Lian & Pineda, 2014). This indicates that mechanisms for learning 

are based on and rely centrally on changing learners’ personal operational histories 

(prior knowledge) with awareness-raising as the key to enabling them to construct 

meanings (new knowledge). As a result, the primary focus must be on raising learners’ 

awareness, enabling them to make sense of linguistic as well as non-linguistic signals 

concerning spoken and written texts. 

As discussed above, the conceptual basis of the present research is primarily 

shaped by Guberina’s verbotonal point of view of knowledge construction. 

Theoretically, the verbotonal theory of learning is in line with the notion that learning 

is a dynamic individual meaning-making process. As a part of the theoretical framework 

of the current study, a discussion of meaning-making is presented below. 

2.4.2 Meaning-making 

Over the decades, although a great number of researchers, such as Halliday 

(1978), Harris (2018), Kress (2010), Lian (2000, 2011, 2014), Lian and Pineda (2014), 

Mortimer and Scott (2003), to name just a few, have devoted themselves to the 

understanding and discussion of the concept of meaning-making, there is no simple 

consensus about how to define the term. In general, meaning-making is essentially 

viewed as a dynamic process rather than a static process (Chun, 2015), which plays a 

central role in all aspects of our lives (Chen, 2011). 
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From the meaning-making point of view, learning, then, is not one that 

involves ideas being transferred directly from teacher to student, parent to child, or 

friend to friend, but rather one that involves individual meaning-making process 

(Mortimer & Scott, 2003). Similarly, according to Lian (2004), learning is considered 

as a process of dynamic individual meaning-making, in order to learn, we need to make 

sense of what is happening to generate meanings. In other words, it focuses on the 

recognition and theoretical inclusion of the diversity of learners, putting emphasis on 

the significance of the individual learner in the learning process and the way in which 

the meanings are constructed by the learner.  

In the present study, in order to correct the learners’ pronunciation problems 

of a selection of English vowels, in line with the above-mentioned ideas, learners will 

be supported individually according to individual learning difficulties with the target 

vowel sounds. Hence, after two awareness-raising activities (i.e. in-class activities and 

out-of-class activities), learners may be able to construct their personal meanings, make 

sense of the target English vowels and correct the pronunciation problems on their own 

through active learning. As an important starting point for developing learning 

procedures of the verbotonal-based phonetic correction, the general pedagogic 

considerations guiding the current study cannot be neglected, and they are presented 

below. 
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First, learning is a special case of individual meaning-making, rather than 

knowledge transmission, relying on our internal logical and representational systems 

necessarily contain our operational histories (Lian, 2004; Lian & Pineda, 2014). In other 

words, learning as a knowledge construction and the meaning-making process happens 

at the individual level. More importantly, when we learn something, we make sense of 

it, construct a meaning actively and attribute this meaning to ourselves, the people 

around us and the world we live in based on each of our personal histories. As a result, 

if something does not make sense to the learners, they will never learn it, therefore, 

pedagogically, the primary focus must be on helping individual learners construct and 

make sense of the new personal knowledge.   

Second, learning occurs when the learners’ internal logical and 

representational systems take in the new personal knowledge which has been hitherto 

blocked unconsciously by them. Therefore, it is reasonable to work on the learners’ 

personal operational histories if they fail to construct and make sense of new personal 

knowledge. In the present study, blocked by the “mother tongue sieve” (Trubetzkoy, 

1939/1969), namely, the phonological system of Mandarin Chinese, Chinese non-

English major EFL learners reject the new sounds (i.e. the target English vowels) in the 

English phonological system that they are trying to learn. As mentioned earlier, the 

L2/FL learners’ unintelligible speech production is caused by their inability to perceive 
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the non-native sounds correctly. In this sense, learners’ perceptual systems need to be 

reeducated and changed to embrace the new sounds.  

Third, under these conditions, mechanisms for learning are dependent 

centrally on changing the learners’ personal histories (i.e. perceptual systems) with 

awareness-raising as the key to enabling learners to create meanings and construct new 

personal knowledge, namely, the English vowels under study. (Gattegno, 1987; Lian, 

2004, 2014; Schmidt, 2010). There are many ways of raising awareness. However, the 

most effective way of awareness-raising turns out to be modification or manipulation of 

input concerning sound signals. Moreover, this works directly on the neuroplasticity. 

Therefore, it helps reshape the learner’s perceptual systems. In the present study, this 

enables the learners to listen to the same sounds filtered through their corrective 

optimals, thus enriching their understandings of the features of sounds that have yet to 

be perceived by them.  

As presented above, meaning-making provides a basis for the guiding 

pedagogic principles that account for the current study. Therefore, learners’ personal 

operational histories (i.e. perceptual systems) need to be changed with the help of 

awareness-raising (i.e. input manipulation) techniques to enable their knowledge 

construction and meaning-making of the sounds hitherto blocked by them.  
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2.5 Awareness-raising 

Over the past several decades, there have been a series of studies concerning 

awareness-raising and most of them related to language awareness (Ahn, 2016; Carter, 

2003; Hawkins, 1999; Kennedy & Trofimovich, 2010; Little, 1997; Lucas & 

Yiakoumetti, 2019; Schmidt, 1993, 1995, 2012; Valeo, 2013; Van Lier, 1996; White & 

Horst, 2012; Zenotz, 2012). As Schmidt (2012) pointed out, “to many people, the idea 

that SLA is largely driven by what learners pay attention to and become aware of in 

target language input seems the essence of common sense” (p. 27). However, in reality, 

awareness should not be restricted to the language aspect alone, and it consists of a range 

of awarenesses of many different kinds that help learners develop the ability to function 

properly in a language (Lian, 1993).  

As mentioned in the previous chapter, our perceptions are mediated by our personal 

filter (Guberina, 1972) and our personal habitus (Bourdieu, 1990). According to Lian 

and Pineda (2014), we are physiological beings and “we do not necessarily sense the 

world as it really is but as we perceive it, as our past experience dictates” (p. 12). If we 

are not aware of a certain phenomenon in some way, then it might be the evidence that 

it does not exist in our personal operational histories (Lian, 2000; Mason, 1998). This 

indicates that it is our habits that prevent us from seeing new things, which makes 

meaning-making difficult to achieve and therefore in order to create new personal 

knowledge, we need to defeat the habits and change the ways in which we make sense 
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of things. The basic assumption behind awareness-raising is that learners have been 

habituated to ignore or reject signals that they are not familiar with. Now, the habits are 

our current meaning-making mechanisms (Lian, 2000). Moreover, based on our normal 

meaning-making mechanisms, we do not always perceive things in the way they really 

are. In this sense, awareness-raising basically comes from a kind of breaking away from 

the habitual and presenting things in novel ways and in novel conditions to bypass our 

normal meaning-making mechanisms.  

As we grow older, we become more efficient in known contexts and less efficient 

in unknown contexts, and this happens as a result of maturation and the accompanying 

neurological pruning (Jordan, Carlile, & Stack, 2008). Therefore, it is reasonable that 

neurological pruning should be defeated to function properly in unknown contexts. A 

good example is the so-called rubber-hand experiment first reported by Botvinick and 

Cohen (1998). In the rubber hand experiment, the participants sat with their left arm 

resting on a table, which was hidden behind a screen. A rubber hand model of a left 

hand and arm was placed directly in front of them, and they were asked to fixate on a 

rubber hand in front of them as if it was their hand. To induce the rubber hand illusion, 

the experimenter synchronously stroked the participant’s hidden hand and the artificial 

rubber hand with two brushes. After a short while, the participants reported that they 

tended to feel the touch on the rubber hand instead of the real hidden hand at the location 

where they saw the rubber hand being stroked. Participants also reported feeling 
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ownership over the rubber hand, i.e. the rubber hand was their own hand (Tsakiris & 

Haggard, 2005). This is a noticeable illusion as it indicates that our perception is partly 

dependent on visual elements. Moreover, the experiment shows that proprioceptive 

inputs are also influenced by this visual illusion. In this experiment, we do something 

in a way that we do not normally go through. This is an illustration of the reality of 

neuroplasticity in real life, which indicates the ability of the brain to change. Therefore, 

we can defeat neurological pruning by creating new connections in people’s brain 

through special techniques which creates new associations between signals and 

understanding of these signals.   

The above-mentioned ideas are in line with the verbotonal theory of phonetic 

correction. People hear by making choices from the income signals. The natural signals 

are rich and give listeners the opportunity of finding what they are familiar with within 

specific contexts. When it comes to the filtered signals, however, they are not familiar 

to the listeners, and their ears have fewer choices to select and therefore fewer 

opportunities for them to make mistakes in terms of the sounds that they are looking for. 

In other words, when they hear the filtered sounds, they are hearing the optimal sounds 

that their perceptual mechanisms have not allowed them to hear before. Unfortunately, 

people’s brains may still distort those signals in order to make them familiar because 

our brain has certain habits and preferences and therefore, even if we present them with 

optimal frequencies for native speakers. Hence, we have to modify them to compensate 
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for the distortion by the non-native speakers’ ears. As a result, awareness-raising is not 

just listening to something but compensating for the non-native speakers’ meaning-

making mechanisms. 

Taking into consideration the purpose of raising each student’s awareness of the 

pronunciation, in the present study, Chinese non-English major EFL learners will be 

optimally supported by listening to the sound stimuli with the target English vowel 

sounds filtered through personal corrective optimals. 

 

2.6 Theoretical framework  

As presented above, the literature review of the present study discussed so far turns 

out to be a coherent, well-linked whole. In this sense, it sets a good stage for the 

theoretical framework underpinning the present study. In other words, the literature 

review provides a theoretical foundation, based on which the theoretical framework of 

the current study can be developed. In order to have a better understanding of the study, 

the importance of the theoretical framework cannot be neglected, which is discussed as 

follows.  

The present study aims at investigating the corrective optimals and examining 

whether the use of the corrective optimals alone will be sufficient to bring about 

acceptable production of the target vowels in Chinese EFL learners. Taking into account 

that the core learning concept of the study is guided by meaning-making, individuality 
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and optimality, the whole study is conducted using the verbotonal theory of phonetic 

correction (i.e. optimal octaves) as the starting point.  

There is no denying that we are all meaning-making beings rather than simply 

meaning-receiving beings. We make meanings based on our personal operational 

histories. From this point of view, learning is an individual knowledge construction and 

meaning-making process, which depends on the individual’s internal logical and 

representational systems (Lian, 2000, 2004; Lian & Pineda, 2014). Therefore, to 

construct meanings of new personal knowledge, the learners’ internal logical and 

representational systems must be changed to bring in the new knowledge which has long 

been excluded from the personal operational histories.  

Up till now, the only way, as well as the most effective way to change the personal 

operational histories, is awareness-raising (Gattegno, 1987; Lian, 2014). There are many 

ways of awareness-raising, such as input manipulation. Experimentally, the results of 

the input manipulation have been proved to be positive in terms of the verbotonal-based 

phonetic correction (Mildner & Bakran, 2001; Mildner & Tomić, 2007; Tomić et al., 

2011).  

Moreover, from the verbotonal point of view, each language system has a set of 

optimal octave bands, and language learners’ auditory speech perception for non-native 

sounds can be developed if each individual is supported by the personal optimal 

listening condition (Asp, 2006). Learners will correctly perceive and acceptably produce 
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the speech sounds if they are exposed to the optimal frequency bands of the sounds, i.e. 

optimals (Guberina & Asp, 1981). Based on these ideas, the concept of corrective 

optimals is developed utilizing the native speaker optimals as our point of departure.  

In conclusion, based on the aforementioned considerations, the theoretical 

framework of the present study consists of three components: (a) meaning-making, (b) 

awareness-raising and (c) verbotonal system. Within this theoretical framework, all the 

components work together in a consistent and harmonious way to raise the Chinese non-

English major EFL learners’ phonological awareness. As a result, their perceptions will 

likely be reorganized. Moreover, they will be most likely to self-correct their 

pronunciation problems concerning the target English vowels. The figure below 

presents how this framework is constructed (see Figure 2.1).  

 

 

Figure 2.1 Theoretical framework of the present study 
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2.7 Summary 

This chapter began with an emphasis on pronunciation teaching and research, 

followed by a discussion of phonetic correction, verbotonal theory, meaning-making 

and awareness-raising. Based on the theoretical foundation embedded in the literature 

review, it led to the construction of the theoretical framework of the current study. The 

review indicated that the verbotonal theory of phonetic correction was still not well 

investigated in China, and no research has ever been conducted concerning the 

corrective optimals for Chinese EFL learners. Therefore, the present study will fill this 

research gap by investigating the correctives optimals for Chinese non-English major 

EFL learners and further developing a verbotonal-based approach to assist their 

pronunciation learning. The next chapter explains the details of the research 

methodology for the current study.  
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CHAPTER 3 

RESEARCH METHODOLOGY 

 

This chapter describes the methods, materials and procedures used in the present 

research. It consists of eight sections. The first section gives an account of the 

background and grouping details of the research participants. The second section 

discusses the research design. The third section provides an account of the variables. 

The fourth section gives a description of the research instruments. The fifth section 

focuses on pedagogic procedures. The sixth section is concerned with data collection 

procedures. The seventh section is devoted to data analysis. In section eight, a summary 

of the chapter is given. 

As a reminder of what were explored in the present study, the research questions 

are restated below. 

(1) What are the corrective optimals of Chinese non-English major EFL learners 

for the following English vowels: /ɪ/, /iː/, /e/, /æ/, /ʊ/ and /uː/?   

(2) Are there any differences between the native speaker optimals and the corrective 

optimals for Chinese non-English major EFL learners? If yes, what are these differences? 

(3) Is the VTPL approach effective for assisting the acceptable production of the 

target English vowels in Chinese non-English major EFL learners? In particular, is 
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simple exposure to the corrective optimals alone sufficient to bring about acceptable 

production of the target vowels?    

(4) Which approach, VTPL or traditional, is more effective for assisting the 

acceptable production of the target English vowels in Chinese non-English major EFL 

learners? 

(5) What are the Chinese non-English major EFL learners’ opinions of the VTPL 

approach to phonetic correction? 

 

3.1 Research participants 

The participants in the present study were 76 first-year non-English major EFL 

learners enrolled in the full-time undergraduate degree course College English 1 in the 

first semester of the academic year 2016-2017 at GNU, Ganzhou, Jiangxi, China. They 

ranged in age from 17 to 21, with a mean age of 19. The average length of time the 

participants had spent learning English was 9 years, ranging from a minimum of 6 years 

to a maximum of 13 years.  

Ethics clearance was secured from GNU’s Division of College English Teaching 

and Research. The procedures, potential benefits and main purposes of the study were 

carefully explained to all students who explicitly signified their assent to participate. 

This confirmed that the researcher was permitted to collect and analyze the experimental 

data for research purposes under strict rules of anonymity and security. 
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All participants reported having normal hearing as determined by a pure tone 

hearing test at the time of the college entrance physical examination. The 76 participants 

came from three majors, i.e. international economics and trade, financial management 

and human resource management. In addition, according to the paper-based college 

English placement test conducted yearly at GNU for the newly enrolled non-English 

major undergraduate students, they attained similar levels of English proficiency. They 

were randomly assigned to the experimental and control groups using a quasi-

experimental design. Participants in the experimental group were 37 first-year non-

English major EFL learners. Participants in the control group were another 39 first-year 

non-English major EFL learners. Two students were excluded from the experimental 

group because they provided incomplete data.  

Experimental group 

The experimental design of the present study was inspired by Guberina’s (1972) 

concept of optimal octaves for English sounds (i.e. vowels and consonants) and was 

based on the verbotonal theory of phonetic correction. Under the guidance of these 

ideas, the notion of individualized perceptual training through a verbotonal-based 

approach (i.e. the VTPL approach) for Chinese non-English major EFL learners was 

proposed. This is the treatment that the experimental group received. Specifically, the 

experimental group was required to listen to and repeat recordings enhanced through 

the use of digital filtering and presenting the target vowels both in isolation and in 
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contrast with one another. A diagnosis of the corrective optimals for each student was 

conducted prior to the first in-class training session. During the training sessions, the 

students listened to and repeated optimally-filtered vowels and vowel combinations. 

Thus, the students’ perceptions were optimally supported at all times and therefore, were 

most likely to enable them to correct their wrong perceptions and produce acceptable 

target English vowels. 

Control group 

In the present study, the control group also went through exactly the same training 

sessions, but without the benefit of digital filtering (i.e. using the traditional approach). 

Specifically, the control group was required to listen to and repeat the same recordings 

as those of the experimental group, but these had not been enhanced with digital 

filtering. They listened to entirely natural language. Care was taken to ensure that the 

students in this group spent the same amount of time as the students in the experimental 

group practicing the pronunciation of the target vowels both in isolation and in contrast 

with one another. 

The only differences between the two groups were that the experimental group went 

through a diagnostic phase for personal corrective optimals and the experimental group 

listened to optimally filtered materials while the control group did not. In this way, the 

impact of using digital filtering within the context of this experiment could be assessed. 
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3.2 Research design 

It has been widely accepted that a mixed methods research design (i.e. both 

quantitative and qualitative methods) can help strengthen a study in a number of ways. 

According to Creswell (2014), the advantage of a mixed methods design is that 

limitations inherent in each method can be neutralized or offset. Besides, the ability to 

draw on both quantitative and qualitative data enables the triangulation of data 

(Tashakkori & Teddlie, 2003; Teddlie & Tashakkori, 2009). In other words, in order to 

corroborate results, the data collected from the quantitative approach is checked against 

and combined with the data collected from the qualitative approach. 

In the present study, a mixed methods research design was applied, using both 

quantitative and qualitative approaches for collecting and analyzing data. Because the 

participants were not randomly selected, a truly experimental design was not possible. 

Therefore, a quasi-experimental design was developed and used instead.  

In order not to affect the normal teaching of College English I at GNU, there was 

no formal classroom instruction on English vowels. In this study, the students from both 

the experimental and control groups participated in after-school supplementary classes 

for phonetic correction lasting 1 hour per week. In addition, they were told to study 

another 30 minutes a week out of the classroom to maximize the benefits from the 

classroom work. Prior to the experiment, the students from both groups were introduced 
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to the training activities as well as procedures. This was to give them a good 

understanding of the whole training process (no content teaching). 

The whole learning process lasted for an 8-week period, beginning in October 2016 

and ending in December 2016 (see Table 3.1). Specifically, students in the experimental 

group listened to the sound stimuli with the vowel sounds under study filtered through 

their personal corrective optimals. Students in the control group were exposed to the 

same sound stimuli with no filtering. 

 

Table 3.1 Learning procedures  

 

Week 

Learning activities 

EG CG 

1 /ɪ/-/iː/ (Activity 1 & Activity 2) /ɪ/-/iː/ (Activity 1 & Activity 2) 

2 /ɪ/-/iː/ (Activity 3 & Activity 4) /ɪ/-/iː/ (Activity 3 & Activity 4) 

3 /e/-/æ/ (Activity 1 & Activity 2) /e/-/æ/ (Activity 1 & Activity 2) 

4 /e/-/æ/ (Activity 3 & Activity 4) /e/-/æ/ (Activity 3 & Activity 4) 

5 /ʊ/-/uː/ (Activity 1 & Activity 2) /ʊ/-/uː/ (Activity 1 & Activity 2) 

6 /ʊ/-/uː/ (Activity 3 & Activity 4) /ʊ/-/uː/ (Activity 3 & Activity 4) 

7 The first review of weeks 1-6 The first review of weeks 1-6 

8 The second review of weeks 1-6 The second review of weeks 1-6 

Note. EG = Experimental group; CG = Control group 

 

Stimuli 

Based on the fact that non-English major undergraduate students have been 

instructed using more British English, the students were more accustomed to British 

English. Thus, British English was adopted as the standard for sound stimuli in the 

current study. 
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The training stimuli for the experiment consisted of a number of logatomes (e.g. 

/sɪsɪ/), monosyllabic words (e.g. ship) and sentences (e.g. Is it ship or is it sheep? Ship 

or sheep?), involving the English vowels under study. Specifically, monosyllabic words 

were used both in the diagnosis of the students’ corrective optimals and in the training 

sessions. In contrast, the logatomes and sentences were used only during the training 

process. They were recorded by a male English native speaker (with a British accent), 

who was not involved in any tests or training sessions of the study. The recordings were 

conducted in a soundproof booth at the Suranaree University of Technology Sound 

Studio with a Focusrite Scarlett 2i4 USB Audio Interface and Rode NT1-A microphone. 

Before recording, the speaker was given some time to read through the materials. 

Besides, the speaker was told to read at normal speed and loudness. The recordings were 

digitized at a sampling rate of 48000 Hz and stored as .WAV files for the purpose of 

sound editing. In the end, all stimuli were rechecked to ensure their quality and 

intelligibility. 

Filtering 

The vowel sounds and only the vowel sounds in recordings of the logatomes, words 

and sentences were filtered using the students’ personal corrective optimals as described 

below. Taking the words “ship” and “sheep” as examples in the sentences “Is it ship or 

is it sheep? Ship or sheep?”, only the vowel sounds /ɪ/ and /iː/in words were filtered, and 

the rest of the sounds remained the same. This resulted in the following sentence 
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(underlined and enlarged portions represent filtering): “Is it ship or is it sheep? Ship or 

sheep?”. The sentence, therefore, consisted of a mix of filtered and natural language, 

with optimal filters applied only to the vowel sounds under study. In the current study, 

the audio-editing program Audacity (Version 2.1.2; Audacity Team, 2016) was used for 

the digital filtering of the target English vowel sounds (see Figure 3.1, Figure 3.2 and 

Figure 3.3). 

 

Figure 3.1 Sound selection for the vowel /i:/ in “sheep”– selection is unfiltered /i:/ 
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Figure 3.2 Filter details for the sound /i:/ in “sheep” (0-320 Hz + 
𝟏

𝟑
 octave) 

 

 

Figure 3.3 Sound filtering for the sound /i:/ in “sheep”  

(0-320 Hz + 4838-6096 Hz) – selection is filtered /i:/ 
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With regard to training, the researcher took care of both the experimental and 

control groups. The person who managed the lab was present to supervise the training 

process of the two groups during the in-class training activities to make sure that 

everything was working properly. However, the whole process was student-centered 

rather than teacher-centered. There was no teaching performed in any form by the 

researcher or anyone else. In other words, the whole process was teacherless. In the 

present study, all the participants were involved in self-managed learning. Therefore, 

the results were not biased in terms of approach. 

As for the quantitative aspect, the data were collected from the diagnosis of 

corrective optimals, questionnaires, the perception pre- and posttests and the production 

pre- and posttests. When it came to the qualitative aspect, in order to corroborate results 

and achieve the purpose of data triangulation, students’ questionnaires, self-reports as 

well as semi-structured interviews were applied. 

 

3.3 Variables 

With regard to the research questions of the present study, the independent and 

dependent variables were as follows: 

The independent variables were the manipulated variables. They included a set of 

broad and modified corrective optimals and two different pronunciation learning 
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materials (i.e. filtered and unfiltered) to the phonetic correction of the vowel sounds 

under study. 

The dependent variables were the measured variables. For this, the dependent 

variables included the students’ best production of the target vowels (i.e. identification 

of the corrective optimals), their scores on both perception and production pre- and 

posttests and their attitudes toward the approach used to learn the target English vowels.  

 

3.4 Research instruments 

The data collection instruments developed in the present study were the diagnosis 

of the corrective optimals, questionnaires, tests, self-reports and interviews. 

Specifically, questionnaires referred to the pronunciation learning questionnaire and the 

pronunciation learning satisfaction questionnaire. The tests referred to the perception 

pre/posttest and the production pre/posttest. The self-reports were students’ written 

records of their pronunciation learning process. The interviews involved were semi-

structured. They are described in more detail as follows. 

3.4.1 Diagnosis of the corrective optimals 

In this study, the concept of corrective optimals was inspired by Guberina’s 

(1972) notion of optimals (i.e. optimal octaves) for English vowels and consonants. In 

other words, the determination of the corrective optimals of the target English vowels 
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for the students was based on Guberina’s native speaker optimals of the target vowel 

sounds. 

To make the target English vowels more salient and act more effectively on 

students’ perceptual systems, the notion of “optimals” was redefined to include both 

broad optimals (full octaves) as well as modified optimals. This was a significant 

departure from, as well as an important refinement of, the original dogma of Guberina 

optimals which work only with full octaves. Therefore, it was possible to get a much 

finer understanding of the frequencies that mattered to each student. As part of this 

study, it was assumed that is was possible that the corrective optimals might not be 

identical with the native speaker optimals. In other words, students’ corrective optimals 

could be different from native speaker optimals and also from one another, i.e. that, 

unlike earlier studies, there was no single optimal for all ears.  

To determine the Chinese non-English major EFL learners’ corrective 

optimals for the target English vowels, students from the experimental group 

participated in the experiment. The sound stimuli used for diagnosis were a list of 6 

monosyllabic words (i.e. ship, sheep, bed, bad, soot, suit). The diagnosis was 

individually carried out in a language laboratory at GNU. The students went through 

two steps as follows.  
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Step 1. Identify the fcenter for each corrective optimal 

In step 1, as a starting point, in order to determine each individual student’s 

preferred fcenter for a particular vowel sound, the procedure began with exposure to a 

particular fcenter (i.e. the fcenter for the native speaker optimal). The student listened 

to it 3 times. Then, the student was required to repeat the word he/she heard. It is worth 

noting that this did not necessarily lead to the acceptable production of the sound. When 

the student failed to produce the target sound acceptably, a different (higher or lower) 

fcenter was presented according to the student’s performance. As a result, a set of 

frequency centers for each student was determined where the student was most likely to 

produce vowel sounds close to the target vowel sounds.  

Step 2. Provide variations of the fcenter for each corrective optimal 

In step 2, once the best fcenter has been determined, the target vowel of each 

word was filtered using both single bandpass filters and discontinuous multiband filters 

(i.e. modified filtering). Therefore, we were able to determine a battery of potential 

corrective optimals consisting of full octaves, partial octaves (
1

2
 octave and 

1

3
 octave) 

and full and partial octaves with a lowpass component (0-320 Hz + 1 octave, 0-320 Hz 

+ 
1

2
 octave and 0-320 Hz + 

1

3
 octave). Together with the 1-octave filter determined 

above, every vowel under study was enhanced using 6 filters (i.e. 1 octave, 
1

2
 octave, 

1

3
 octave, 0-320 Hz + 1 octave, 0-320 Hz + 

1

2
 octave and 0-320 Hz + 

1

3
 octave). Each 

time a student listened to a specific filter 3 times. The student was then required to try 
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to say the word, and at some point in the process, the student was in a position to best 

produce the sound under study. When that happened, the particular filter was noted and 

used to give the student exercises tailored to their preferred perceptual profile.  

The researcher and another experienced English teacher assessed the 

production quality of the target vowel sounds. After rechecking productions several 

times, the researcher determined each individual student’s listening profile (the 

combinations of corrective optimals-6 filter settings for the 6 vowels studied) for the 

target English vowel sounds being studied.  

3.4.2 Questionnaires 

Broadly speaking, questionnaires can be used to collect three types of data 

from the respondents: factual, behavioral and attitudinal. Specifically, factual data 

typically cover demographic information as well as any other background information 

relevant to the study. Behavioral data focus on the respondent’s actions, lifestyles, habits 

and personal history. Attitudinal data concern interests, attitudes, opinions, beliefs and 

values (Dörnyei & Taguchi, 2010).  

Two questionnaires were constructed for the present study. Questions in the 

questionnaires were mainly closed-ended. The first one was designed to gather 

information about how Chinese non-English major EFL learners went about learning of 

English pronunciation. The second one was devoted to exploring the Chinese non-

English major EFL learners’ opinions after learning the target English vowels.  
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The first questionnaire for pronunciation learning consisted of two parts (see 

Appendix A): general information and pronunciation learning information. The first part 

included students’ personal information, i.e. name, gender, major, age, place of birth, 

minority background, Chinese dialect background and college entrance exam score for 

English. The second part was made up of 7 questions focusing on the students’ past 

pronunciation learning experience and their attitudes toward pronunciation learning. 

The second questionnaire consisted of 9 statements, where students declared their 

degree of agreement concerning pronunciation learning satisfaction (see Appendix D). 

In this questionnaire, students were told to rate their answers using a 5-point Likert scale. 

Values on the scale were “strongly agree”, “agree”, “undecided”, “disagree” and 

“strongly disagree”. Additional comments could be added at the end. 

To avoid possible problems of ambiguity and misinterpretation, both 

questionnaires were then translated into Chinese. Four experts were invited to evaluate 

the content validity of the two questionnaires. These experts were academically 

qualified, and they all had a long and rich experience of teaching English. The experts 

rated each questionnaire item on content appropriateness and clarity using the item-

objective congruence index (IOC) procedure as a content validation approach to 

determine whether each item was congruent with the objective of the questionnaire or 

not. The evaluation form used a 3-point scale (i.e. 1 = relevant, 0 = uncertain, -1 = 

irrelevant). An IOC value of more than 0.75 is considered to be acceptable (Rovinelli & 
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Hambleton, 1977). The IOC values of the two questionnaires were 0.96 and 0.94 

respectively (see Appendix F and Appendix I). These indices indicated that both 

questionnaires were acceptable. 

3.4.3 Self-report 

In order to trace the students’ progress as well as promote their responsibility, 

management and mastery for individual pronunciation learning, they were asked to self-

report the general information about the pronunciation learning process over the 8 weeks 

period of the experiment (see Appendix L). Specifically, both the experimental group 

and the control group were required to report and record information, including name, 

date, place, starting time, ending time, materials, problems, progress and activities 

before and after learning. Based on the students’ self-reporting data, the researcher was 

able to examine their pronunciation practice activities over time. 

3.4.4 Tests 

According to Phillips and Stawarski (2008), “testing is important for 

measuring learning in program evaluations, pre- and post- program comparisons using 

tests are common, an improvement in test scores shows the change in skills, knowledge 

or attitude attributed to the program” (p. 13). In the present study, two types of tests 

were constructed, i.e. perception test and production test. The perception test was 

adapted from the diagnostic test of sound discrimination (Baker, 2006). The production 
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test was designed according to the speaking tests used for English major undergraduate 

students at GNU. 

The perception pre/posttest was a combination of discrimination and 

identification tasks, which consisted of 90 test items (see Appendix B). In each test item, 

the students listened to two words. As for the discrimination task, the students should 

decide whether the sounds they heard were the same or different. When it came to the 

identification task, they were asked to complete a more challenging task, i.e. they should 

indicate which pair they were listening to and circled the relevant answer provided. The 

perception pre/posttest was a pencil and paper test. The students followed the 

instructions and listened to the 90 sound stimuli through headphones in a university 

language laboratory. 

The production pre/posttest was made up of three parts (see Appendix C). 

Part I tested the students’ discrimination abilities concerning the target English vowels 

in the form of word-reading (60 items). Part II evaluated their pronunciation of English 

in terms of the target vowel sounds, comprehensibility, fluency and pronunciation using 

a sentence-reading task (9 items). Part III measured the improvements of students’ 

English pronunciation concerning the target vowels, comprehensibility, fluency and 

pronunciation through storytelling (1 item). At the time of the production test, the 

individual who took the test was given a piece of paper with all the test items printed on 

it. Their performances were recorded using a digital voice recorder in a university 
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language laboratory. Before recording, the students were given some time to read 

through the materials. The students were asked to write their ideas (i.e. three stories) to 

elicit more information (i.e. the target vowel sounds), that is to say, the part of 

storytelling was designed as the prepared speech rather than the impromptu speech. In 

addition, the students were asked to speak as clearly as possible during the recording 

phase. In the end, each recording was assigned a 7-digit random number. All the 

recordings (i.e. word-reading, sentence-reading and storytelling) stored in the form of 

.WAV files, together with the scanned images of the students’ written stories named after 

7-digit random numbers used for recordings, were sent to three qualified experts for 

double-blind rating. Specifically, the raters were asked to give ratings in respect of the 

target vowels and for comprehensibility, fluency and pronunciation (see Appendix K). 

The IOC value of the perception pre/posttest was 0.98 (see Appendix G). The 

IOC value of the production pre/posttest was 0.97 (see Appendix H). The indices of the 

two tests had the IOC values greater than 0.75, and therefore, both tests were acceptable. 

Raters 

In the present study, three experts were invited to score the recordings 

collected in the production pretest and posttest from the experimental and control 

groups. The three experts had a minimum of ten years’ experience with English teaching 

and rich experience concerning the assessment of speech productions. In order to check 

the level of agreement among the raters, an inter-rater reliability evaluation (Pearson’s 
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correlation coefficient r) was performed. According to Muijs (2004), correlation is said 

to be reasonable if the absolute value of the correlation coefficient r is greater than 0.7. 

The results of inter-rater reliability for the assessment of the vowel sound /ɪ/ concerning 

word-reading in the production pretest for the experimental group indicated that 

correlation coefficients were higher than the threshold value of 0.70. Correlation 

coefficients (r) were 0.85 (rater 1 - rater 2), 0.83 (rater1 - rater 3) and 0.90 (rater 2 - rater 

3) respectively (see Table 3.2). Therefore, the values of inter-rater reliability were 

acceptable for the current study.  

 

Table 3.2 Results of inter-rater reliability analysis 

 Pearson’s r 

Rater 1 - Rater 2 0.85 

Rater 1 - Rater 3 0.83 

Rater 2 - Rater 3 0.90 

3.4.5 Semi-structured interview 

The interview has been regarded as one of the most widely used and basic 

methods for collecting qualitative data concerning interviewee’s opinions, beliefs and 

feelings (Ary, Jacobs, Sorensen, & Walker, 2014). Fundamentally, there are three main 

types of interviews: structured, unstructured and semi-structured. In the semi-structured 

interview, the interviewer has a list of prepared questions but may also modify the 

format or questions during the interview process (Ary et al., 2014). According to 

Barkhuizen, Benson and Chik (2014), “the semi-structured interview is the most 
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commonly used format in language teaching and learning research” (p. 17). Similarly, 

as stated by Nunan (1992), the semi-structured interview has been well known for its 

flexibility and has attained a high degree of popularity among researchers. Besides the 

flexibility it gives to the interviewer, the semi-structured interview also somewhat 

empowers the interviewees and gives them control over the process of interview.  

In the present study, a semi-structured interview was used (see Appendix E). 

Sixteen percent of students (the researcher expected a random selection of about 15%-

20%) in the experimental group were interviewed for in-depth information about their 

attitudes and opinions toward learning a selection of English vowels. To avoid the 

possible problems of ambiguity and to elicit more information, the interview was 

conducted in Mandarin Chinese (Putonghua). The IOC value of the interview was 0.97 

(see Appendix J). The index of the interview indicated that the IOC value was more than 

0.75. Therefore, the interview was acceptable. The face-to-face interview was 

conducted in a university language laboratory with the help of another English teacher. 

All the interview data were recorded using the digital voice recorder, and the transcripts 

of these recordings were made and analyzed.  

 

3.5 Pedagogic procedures 

As for the pedagogic considerations, two sets of activities were involved: in-class 

and out-of-class activities. In other words, the students first participated in the classroom 

activities and then they took part in self-managed after-class actives. The purpose of 
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designing these two activities was to raise the students’ awareness of the target English 

vowels and help them further develop intelligible pronunciation of these vowels. 

3.5.1 In-class activities 

The classroom practice consisted of four training activities, i.e. logatomes and 

monosyllabic words, optimal sentences, contrast-embedded sentences and non-optimal 

sentences. The first two activities were designed for practicing the target English vowels. 

The third activity was used for training the target vowels in vowel contrasts. The last 

activity was aimed at practicing the target vowels in non-optimal environments. The 

idea here was to get students involved in activities of progressively increasing difficulty, 

i.e. the easier ones first and the more difficult ones later. They were conducted in a 

university language laboratory. Being exposed to these activities, the students worked 

intensively on their personal corrective optimals for the target English vowels. More 

detailed information is provided as follows. 

Activity 1. Logatomes and monosyllabic words 

The first activity aimed to raise the students’ phonological awareness and 

minimize their cognitive load of the target English vowels. At this stage, logatomes and 

monosyllabic words were used to provide the students with a variety of linguistic 

contexts for the target vowel sounds. Taking the vowel sound /ɪ/ as an example, the 

logatomes used were, for example, /dɪdɪ/, /hɪhɪ/, /lɪlɪ/ and /sɪsɪ/ presented in the pattern 

of CVCV (consonant-vowel-consonant-vowel). The monosyllabic words used were, for 
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example, “bin”, “chip”, “kin” and “ship”. The reason for using logatomes and 

monosyllabic words was that there was no need for the students to make any sense of 

these materials. The students were also told not to try and make sense of them (not 

entirely possible because of the way the brain works). This was designed to enable them 

to focus on listening rather than sense-making, resulting in a likely reduction in the 

processing load and a re-allocation of processing resources to perception. Under these 

circumstances, it was surmised that the optimally filtered target sound could be better 

processed and act more effectively on their perceptual systems.  

Before practicing the exercises here, each student was provided with his/her 

optimal vowel profile as diagnosed prior to the first training session. The students were 

asked to listen to each optimally-filtered logatome/word (using personal corrective 

optimals) 10 times without repetition. They then heard the logatome/word again and 

repeated the logatome/word after each playback. After performing the exercises in this 

activity, the students were able to focus on the characteristics of each target English 

vowel and therefore drew similarities of each vowel sound among different contexts. As 

a result, the articulation of the vowels under study would pose relatively little difficulty 

for the students. 

Activity 2. Optimal sentences 

The second activity also aimed to raise the students’ phonological awareness 

and to lower their cognitive load of the target English vowels. In this activity, the optimal 
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sentences were designed to allow students to practice the pronunciation of the target 

English vowels under the best conditions for them. Take, for example, the optimal 

sentence for /iː/ (e.g. Lee, do you see green beads in the sea?). The reason for using optimal 

sentences was to assist students in perceiving and producing the target vowel sounds 

easily. Hence, the students’ perceptions of these vowels could be reorganized after being 

exposed to the optimally filtered sentences in the optimal learning environments.  

At this stage, the students continued using their optimal vowel profiles, as 

mentioned above. In other words, the students were provided with individualized 

learning materials. Specifically, the students listened to each optimal sentence enhanced 

by personal digital filtering 10 times and then repeated the sentence on completion of 

the repetitions. Such procedures could effectively remove irrelevant frequencies of the 

target vowel sound, which might prevent it from being perceived. After doing exercises 

in the optimal learning environments, it was expected that the students would be well 

sensitized and likely to acceptably produce the vowel sounds under study.  

Activity 3. Contrast-embedded sentences 

The third activity aimed at further raising the students’ phonological 

awareness, while at the same time increasing and bringing the cognitive load back to 

normal as well as practicing their discrimination abilities by exposing students to the 

practice of the target English vowels in vowel contrasts (i.e. /ɪ/-/iː/, /e/-/æ/ and /ʊ/-/uː/). 

After learning the individual vowel sounds for some time, the students moved forward 
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to the practice of these vowel contrasts. In this activity, the contrast-embedded sentences 

(using the sentence carrier “Is it    or is it   ?    or   ?”) were designed for 

practicing students’ discrimination abilities concerning the contrasting sounds. Take, for 

example, the contrast-embedded sentence for /ɪ/-/iː/ (e.g. Is it ship or is it sheep? Ship 

or sheep?). 

At this stage, the students continued to practice the target English vowels 

using their optimal vowel profiles as described above. They worked intensively on the 

contrast-embedded sentences, emphasizing the contrasting sounds. Specifically, the 

students listened to each contrast-embedded sentence enhanced by personal corrective 

optimals 10 times and, on completion of this activity, repeated the sentence. After doing 

exercises in this activity, they were more likely to produce the target vowel sounds 

intelligibly. 

Activity 4. Non-optimal sentences  

The last activity was devoted to further raising students’ awareness and 

increasing their cognitive load concerning the target English vowels. At this stage, the 

students moved from optimal environments to non-optimal environments, which were 

used to create difficulties for the students in perceiving and producing the target English 

vowels. Specifically, these sentences were designed using repetition of sounds (the 

target vowels), contrasting sounds (the target vowels in contrasts) as well as confusing 

sounds (any sounds that will create difficulty) to establish non-optimal environments 

which could confuse their perceptions. Take, for example, the non-optimal sentences 
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for /ɪ/ (e.g. It is a ship which sits on the ripple heading for the city.) and for /ɪ/-/iː/ (e.g. 

It is a ship with sheep on a sea of ripples near the sea.). Hence, the students’ correct 

perceptions established so far concerning the target vowels could be reinforced after 

being exposed to the optimally filtered sentences in the non-optimal learning 

environments. 

In this activity, the students continued practicing the target vowels using their 

optimal vowel profiles. They worked intensively on the non-optimal sentences, 

highlighting the target English vowels. Specifically, the students listened to each non-

optimal sentence using personal corrective optimals 10 times and then follow the 

recording. Similar to the above-mentioned activities, such procedures could effectively 

act on the students’ perceptions of the target vowels. As a result, the students’ 

understanding of these vowels could be enhanced, and they were most likely to articulate 

them in an intelligible way.  

During the training process, the students learned at their own speed and were 

optimally-supported at all times through the use of their personal corrective optimals. It 

was also worth pointing out that the students were free to listen to the filtered materials 

as many times as they wanted to. Through personally optimized pronunciation learning, 

it was surmised that the students’ perceptions could be reorganized. In the end, they 

could be well sensitized and reinforced to correctly perceive and acceptably produce the 

target English vowels. 
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It should be noted that the progression from optimal to non-optimal was also 

provided to the control group, thus equalizing its impact across both groups. It was 

therefore unlikely to be of any significance in accounting for the differences in 

performance.  

3.5.2 Out-of-class activities 

In this training program, learning was not limited to in-class activities. As an 

indispensable part of learning, the out-of-class actives should not be neglected. In the 

present study, the students in both groups were told to practice for another 30 minutes 

per week out of the classroom so as to help students improve their pronunciation through 

personal reinforcement activities. More importantly, with regard to the experimental 

group, all the personalized (optimally filtered) learning materials designed for classroom 

training were sent to each student through QQ (Version 8.6; QQ Team, 2016) 

file transmission and were available to download and use immediately. At the same time, 

all learning materials were uploaded in the QQ group, and therefore the students in the 

control group were also given free access to their training materials. This means that 

students from both groups could practice the learning materials which had been used in 

class activities for perceptual training at any time and anywhere.  

Pilot study 

In preparing the main experiment, a pilot study was carried out with a small 

number of first-year non-English major undergraduates. Specifically, procedures were 
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tried out on 12 students, and everything went smoothly. At the end of the pilot study, 

they were interviewed, and there were no difficulties reported in the use of the filtered 

materials itself. They did not complain, and they were willing to practice their English 

pronunciation in such a way using digital filtering. 

 

3.6 Data collection procedures 

As mentioned at the beginning of this chapter, a mixed methods research design 

was adopted, which indicated that both quantitative and qualitative data were collected 

in the present study. Specifically, quantitative data were collected from the diagnosis of 

the corrective optimals, questionnaires and tests (i.e. the perception pre- and posttests 

and the production pre- and posttests). Qualitative data were gathered from students’ 

questionnaires, self-reports and semi-structured interviews. The data collection methods 

and procedures were as follows: 

Prior to the experiment, the students were asked to complete a pronunciation 

learning questionnaire to provide demographic information as well as personal 

information on pronunciation learning (see Appendix A).  

Next, the students were randomly assigned to the experimental and control groups 

using different training approaches (i.e. the VTPL approach and the traditional 

approach).  
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Then, the students were given the perception pretest (see Appendix B) and the 

production pretest (see Appendix C) in order to determine whether the differences between 

the experimental and control groups were statistically significant before perceptual 

training in terms of the perception and production of the target English vowel sounds. 

Before the first training session, the experimental group students’ personal 

corrective optimals were diagnosed based on the native speaker optimals (Asp, 1972) 

set by Petar Guberina as the starting point. 

During training sessions, the students in the experimental group listened to the 

materials enhanced using digital filtering. The students in the control group were 

exposed to the same stimuli without any filtering. The whole training process included 

two sets of activities: in-class activities and out-of-class activities. At the same time, the 

students were told to record and report their in-class as well as out-of-class 

pronunciation practice activities (see Appendix L).  

After pronunciation training, the students were post-tested using the same 

perception test (see Appendix B) and production test (see Appendix C) to determine if 

there were statistically significant differences in the posttest between the two groups 

concerning the perception and production of the target English vowels. 

Students’ pronunciation performances (i.e. word-reading, sentence-reading and 

storytelling) in the production pre- and posttests were stored in .WAV files and each 

was assigned a 7-digit random number using a double-blind rating design. 
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What followed was a learning satisfaction questionnaire concerning pronunciation 

learning. At this stage, the students were asked to rate 9 statements using a 5-point Likert 

scale, ranging from “strongly agree” to “strongly disagree” (see Appendix D).  

Subsequently, in order to get in-depth information about the student’ attitudes and 

opinions toward learning English pronunciation via the VTPL approach, 16% of 

students from the experimental group were randomly selected to take part in the semi-

structured interviews (see Appendix E). 

In the end, in order to corroborate data as well as increase reliability, the results 

collected from the two methods were compared and combined. 

 

3.7 Data analysis 

In this study, the data obtained through quantitative and qualitative methods were 

analyzed and interpreted in both quantitative and qualitative ways. The quantitative data 

were imported into JASP (Version 0.12.2; JASP Team, 2020) statistical software for 

analysis. The qualitative data were analyzed using a thematic analysis procedure (Braun 

& Clarke, 2006).  

3.7.1 Quantitative data analysis 

In this study, the quantitative data were gathered from the diagnosis of the 

corrective optimals, questionnaires, the perception pre- and posttests and the production 

pre- and posttests.  
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3.7.1.1 Descriptive statistics 

The descriptive statistics were used to describe the basic features of 

the data in terms of the frequency distributions of the students’ personal corrective 

optimals concerning the target English vowel sounds.  

3.7.1.2 Paired samples t-test  

The paired samples t-test was used to examine if there were significant 

differences between the pretest and posttest scores in the experimental and control 

groups. By using the paired sample t-test, the researcher can statistically conclude 

whether or not a particular training approach (i.e. the VTPL approach or the traditional 

approach) is effective for assisting the acceptable production of the target English 

vowels.  

3.7.1.3 Independent samples t-test 

The independent samples t-test was performed to determine whether there 

were significant differences between the means of the experimental and control groups in 

the pretest and posttest. By using the independent samples t-test, the researcher is able to 

statistically compare which approach (i.e. the VTPL approach or the traditional approach) 

is more effective for assisting the acceptable production of the target English vowels. 

3.7.2 Qualitative data analysis 

In this study, thematic analysis was used to analyze the qualitative data 

collected from the students’ semi-structured interviews. However, this analysis was not 
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used for the self-reports because the numbers of comments received were small, making 

it difficult to pull out themes. Prior to qualitative data analysis, recordings of semi-

structured interviews were transcribed verbatim. Two experienced English teachers 

were invited to check the data and do the coding in order to make the qualitative part 

more rigorous and credible.  

The data were analyzed by following the basic steps for thematic analysis 

(Braun & Clarke, 2006). First, for a better understanding of the data, all transcripts were 

read and reread repeatedly. Second, the data were read word by word to derive initial 

codes. Next, codes were sorted into potential themes. Then, the candidate themes were 

reviewed and refined. After that, the themes were defined and named. Finally, the report 

was produced. 

 

3.8 Summary 

This chapter discussed the research methodology of the present study. Research 

participants, research design and variables were described in sequence. Besides, 

different kinds of research instruments were presented. In addition, the pedagogic 

procedures were explained, including the in-class and out-of-class activities. Finally, the 

methods and procedures for data collection and analysis were given. In the next chapter, 

the results will be reported based on the research questions. 
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CHAPTER 4 

RESULTS 

 

With reference to the research methodology outlined in the previous chapter, this 

chapter presents the results of data analysis pertaining to all five research questions 

raised in Chapter 1. The chapter consists of seven sections. The first section is devoted 

to the corrective optimals and their comparison with the classical native speaker 

optimals. The second and third sections are concerned with the quantitative data analysis 

based on the statistical summary of data derived from both the perception and 

production pretests and posttests. The fourth section focuses on the results of 

comprehensibility, fluency and pronunciation testing in sentence-reading and 

storytelling. The fifth section reports the findings of the satisfaction questionnaire, self-

reports and semi-structured interviews. In this section, data analysis covers both 

quantitative and qualitative aspects. The sixth section provides answers to the research 

questions for this study. The last section summarizes the chapter.  

 

4.1 Corrective optimals 

For the purpose of investigating the corrective optimals for the six target vowel 

sounds (i.e. /ɪ/, /iː/, /e/, /æ/, /ʊ/, /uː/), students in the experimental group were exposed 
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to six monosyllabic words (i.e. ship, sheep, bed, bad, soot, suit). For each word, the 

target vowel sound was filtered through six broad and modified corrective optimals, 

including single bandpass filters and discontinuous multiband filters (i.e. 1 octave, 
1

2
 

octave, 
1

3
 octave, 0-320 Hz + 1 octave, 0-320 Hz + 

1

2
 octave and 0-320 Hz + 

1

3
 octave). 

Table 4.1 below shows the results of the corrective optimals of the six target vowels. 

The detailed information concerning bandpass filter, octave type, center frequency and 

percentage of best production are displayed in the table below to help better understand 

the corrective optimals identified. 

 

Table 4.1 Corrective optimals of the target vowels as tested in this study 

 

Vowel 

 

N 

Corrective 

optimals 

Octave 

type 

Center 

frequency 

Best 

production 

 

 

 

 

/ɪ/ 

 

 

 

 

 

 

 

37 

0-320 Hz + 2419-3048 Hz 

0-320 Hz + 1815-2286 Hz 

1280-2560 Hz 

1440-2880 Hz 

1600-3200 Hz 

1760-3520 Hz 

1920-3840 Hz 

1713-2422 Hz 

2283-3229 Hz 

0-320 Hz + 
1

3
 octave 

0-320 Hz + 
1

3
 octave 

1 octave 

1 octave 

1 octave 

1 octave 

1 octave 

1

2
 octave 

1

2
 octave 

2715 Hz 

2037 Hz 

1811 Hz 

2037 Hz 

2263 Hz 

2489 Hz 

2715 Hz 

2037 Hz 

2715 Hz 

33 (89.2%) 

4 (10.8%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 
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Table 4.1 Corrective optimals of the target vowels as tested in this study (Cont.) 

 

Vowel 

 

N 

Corrective 

optimals 

Octave 

type 

Center 

frequency 

Best 

production 

 

/ɪ/ 

 

 

37 

1815-2286 Hz 

2419-3048 Hz 

0-320 Hz + 1713-2422 Hz 

0-320 Hz + 2283-3229 Hz 

1

3
 octave  

1

3
 octave 

0-320 Hz + 
1

2
 octave 

0-320 Hz + 
1

2
 octave 

2037 Hz 

2715 Hz 

2037 Hz 

2715 Hz 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

 

 

 

 

 

/i:/ 

 

 

 

 

 

 

37 

 

0-320 Hz + 4838-6096 Hz 

0-320 Hz + 4567-6459 Hz 

0-320 Hz + 4435-5588 Hz 

2559-5118 Hz 

2879-5758 Hz 

3200-6400 Hz 

3520-7040 Hz 

3840-7680 Hz 

4186-5920 Hz 

4567-6459 Hz 

4435-5588 Hz 

4838-6096 Hz 

0-320 Hz + 4186-5920 Hz 

0-320 Hz + 
1

3
 octave 

0-320 Hz + 
1

2
 octave 

0-320 Hz + 
1

3
 octave 

1 octave 

1 octave 

1 octave 

1 octave 

1 octave 

1

2
 octave 

1

2
 octave 

1

3
 octave  

1

3
 octave 

0-320 Hz + 
1

2
 octave 

5431 Hz 

5431 Hz 

4978 Hz 

3619 Hz 

4072 Hz 

4525 Hz 

4978 Hz 

5431 Hz 

4978 Hz 

5431 Hz 

4978 Hz 

5431 Hz 

4978 Hz 

32 (86.5%) 

4 (10.8%) 

1 (2.7%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 
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Table 4.1 Corrective optimals of the target vowels as tested in this study (Cont.) 

 

Vowel 

 

N 

Corrective 

optimals 

Octave 

type 

Center 

frequency 

Best 

production 

 

 

 

 

 

0-320 Hz + 2419-3048 Hz 

0-320 Hz + 2016-2540 Hz 

0-320 Hz + 1613-2033 Hz 

1280-2560 Hz 

0-320 Hz + 
1

3
 octave 

0-320 Hz + 
1

3
 octave 

0-320 Hz + 
1

3
 octave 

1 octave 

2715 Hz 

2263 Hz 

1811 Hz 

1811 Hz 

34 (91.9%) 

2 (5.4%) 

1 (2.7%) 

0 (0.0%) 

 

 

 

 

/e/ 

 

 

 

 

 

37 

1440-2880 Hz 

1600-3200 Hz 

1760-3520 Hz 

1920-3840 Hz 

1523-2154 Hz 

1903-2691 Hz 

2283-3229 Hz 

1613-2033 Hz 

2016-2540 Hz 

2419-3048 Hz 

0-320 Hz + 1523-2154 Hz 

0-320 Hz + 1903-2691 Hz 

0-320 Hz + 2283-3229 Hz 

1 octave 

1 octave 

1 octave 

1 octave 

1

2
 octave 

1

2
 octave 

1

2
 octave 

1

3
 octave 

1

3
 octave 

1

3
 octave 

0-320 Hz + 
1

2
 octave 

0-320 Hz + 
1

2
 octave 

0-320 Hz + 
1

2
 octave 

2037 Hz 

2263 Hz 

2489 Hz 

2715 Hz 

1811 Hz 

2263 Hz 

2715 Hz 

1811 Hz 

2263 Hz 

2715 Hz 

1811 Hz 

2263 Hz 

2715 Hz 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 
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Table 4.1 Corrective optimals of the target vowels as tested in this study (Cont.) 

 

Vowel 

 

N 

Corrective 

optimals 

Octave 

type 

Center 

frequency 

Best 

production 

 

 

 

 0-320 Hz + 1512-1905 Hz 

0-320 Hz + 1209-1523 Hz 

0-320 Hz + 1815-2286 Hz 

960-1920 Hz 

1080-2160 Hz 

1200-2400 Hz 

0-320 Hz + 
1

3
 octave 

0-320 Hz + 
1

3
 octave 

0-320 Hz + 
1

3
 octave 

1 octave 

1 octave 

1 octave 

1697 Hz 

1357 Hz 

2037 Hz 

1357 Hz 

1527 Hz 

1697 Hz 

30 (81.1%) 

4 (10.8%) 

3 (8.1%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

 

 

/æ/ 

 

 

 

37 

 

1320-2640 Hz 

1440-2880 Hz 

1141-1614 Hz 

1427-2018 Hz 

1713-2422 Hz 

1209-1523 Hz 

1512-1905 Hz 

1815-2286 Hz 

0-320 Hz + 1141-1614 Hz 

0-320 Hz + 1427-2018 Hz 

0-320 Hz + 1713-2422 Hz 

1 octave 

1 octave 

1

2
 octave 

1

2
 octave 

1

2
 octave 

1

3
 octave 

1

3
 octave 

1

3
 octave 

0-320 Hz + 
1

2
 octave 

0-320 Hz + 
1

2
 octave 

0-320 Hz + 
1

2
 octave 

1867 Hz 

2037 Hz 

1357 Hz 

1697 Hz 

2037 Hz 

1357 Hz 

1697 Hz 

2037 Hz 

1357 Hz 

1697 Hz 

2037 Hz 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 
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Table 4.1 Corrective optimals of the target vowels as tested in this study (Cont.) 

 

Vowel 

 

N 

Corrective 

optimals 

Octave 

type 

Center 

frequency 

Best 

production 

  0-320 Hz + 214-269 Hz 

0-320 Hz + 415-523 Hz 

0-320 Hz + 303-382 Hz 

0-320 Hz + 542-682 Hz 

170-340 Hz 

199-398 Hz 

241-482 Hz 

270-540 Hz 

0-320 Hz + 
1

3
 octave 

0-320 Hz + 
1

3
 octave 

0-320 Hz + 
1

3
 octave 

0-320 Hz + 
1

3
 octave 

1 octave 

1 octave 

1 octave 

1 octave 

240 Hz 

466 Hz 

340 Hz 

608 Hz 

240 Hz 

282 Hz 

340 Hz 

382 Hz 

31 (83.8%) 

3 (8.1%) 

2 (5.4%) 

1 (2.7%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

 

/ʊ/ 

 

 

37 

 

300-600 Hz 

330-660 Hz 

359-718 Hz 

400-800 Hz 

430-860 Hz 

202-285 Hz 

286-404 Hz 

392-554 Hz 

511-723 Hz 

214-269 Hz 

303-382 Hz 

1 octave 

1 octave 

1 octave 

1 octave 

1 octave 

1

2
 octave 

1

2
 octave 

1

2
 octave 

1

2
 octave 

1

3
 octave 

1

3
 octave 

424 Hz 

466 Hz 

508 Hz 

566 Hz 

608 Hz 

240 Hz 

340 Hz 

466 Hz 

608 Hz 

240 Hz 

340 Hz 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 
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Table 4.1 Corrective optimals of the target vowels as tested in this study (Cont.) 

 

Vowel 

 

N 

Corrective 

optimals 

Octave 

type 

Center 

frequency 

Best 

production 

 

 

/ʊ/ 

 

 

 

37 

 

415-523 Hz 

542-682 Hz 

0-320 Hz + 202-285 Hz 

0-320 Hz + 286-404 Hz 

0-320 Hz + 392-554 Hz 

0-320 Hz + 511-723 Hz 

1

3
 octave 

1

3
 octave 

0-320 Hz + 
1

2
 octave 

0-320 Hz + 
1

2
 octave 

0-320 Hz + 
1

2
 octave 

0-320 Hz + 
1

2
 octave 

466 Hz 

608 Hz 

240 Hz 

340 Hz 

466 Hz 

608 Hz 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

 

 

 

 

 

/u:/ 

 

 

 

 

 

 

37 

 

0-320 Hz + 302-381 Hz 

0-320 Hz + 277-349 Hz 

160-320 Hz 

180-360 Hz 

200-400 Hz 

220-440 Hz 

240-480 Hz 

262-370 Hz 

285-403 Hz 

277-349 Hz 

302-381 Hz 

0-320 Hz + 262-370 Hz 

0-320 Hz + 285-403 Hz 

0-320 Hz + 
1

3
 octave 

0-320 Hz + 
1

3
 octave 

1 octave 

1 octave 

1 octave 

1 octave 

1 octave 

1

2
 octave 

1

2
 octave 

1

3
 octave 

1

3
 octave 

0-320 Hz + 
1

2
 octave 

0-320 Hz + 
1

2
 octave 

339 Hz 

311 Hz 

227 Hz 

255 Hz 

283 Hz 

311 Hz 

339 Hz 

311 Hz 

339 Hz 

311 Hz 

339 Hz 

311 Hz 

339 Hz 

32 (86.5%) 

5 (13.5%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 

0 (0.0%) 
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As can be seen from the table above, the vowels were best produced when they 

were perceived through discontinuous multiband filters. With regard to the vast majority 

(81.1%-91.9%) of the students, the corrective optimal determined for /ɪ/ was 0-320 Hz 

+ 2419-3048 Hz (fcenter = 2715 Hz); for /i:/ was 0-320 Hz + 4838-6096 Hz (fcenter = 

5431 Hz); for /e/ was 0-320 Hz + 2419-3048 Hz (fcenter = 2715 Hz); for /æ/ was 0-320 

Hz + 1512-1905 Hz (fcenter = 1697 Hz); for /ʊ/ was 0-320 Hz + 214-269 Hz (fcenter = 

240 Hz); and for /u:/ was 0-320 Hz + 302-381 Hz (fcenter = 339 Hz).  

As indicated, a variety of corrective optimals were found to be effective for a small 

percentage of participants. Apart from the above-mentioned, 0-320 Hz + 1815-2286 Hz 

(fcenter = 2037 Hz) was determined for /ɪ/. Filters 0-320 Hz + 4567-6459 Hz (fcenter = 

5431 Hz) and 0-320 Hz+4435-5588 Hz (fcenter = 4978 Hz) were identified for /i:/. 

Filters 0-320 Hz + 2016-2540 Hz (fcenter = 2263 Hz) and 0-320 Hz + 1613-2033 Hz 

(fcenter = 1811 Hz) were determined for /e/. Filters 0-320 Hz + 1209-1523 Hz (fcenter 

= 1357 Hz) and 0-320 Hz + 1815-2286 Hz (fcenter = 2037 Hz) were identified for /æ/. 

Filters 0-320 Hz + 415-523 Hz (fcenter = 466 Hz), 0-320 Hz + 303-382 Hz (fcenter = 

340 Hz) and 0-320 Hz + 542-682 Hz (fcenter = 608 Hz) were identified for /ʊ/. The 

filter 0-320 Hz + 277-349 Hz (fcenter = 311 Hz) was determined for /u:/.  

The following lists Guberina’s optimal octaves: the optimal octave for /ɪ/ was 1600-

3200 Hz (fcenter = 2263 Hz); the optimal octave for /i:/ was 3200-6400 Hz (fcenter = 

4525 Hz); the optimal octave for /e/ was 1600-3200 Hz (fcenter = 2263 Hz); the optimal 
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octave for /æ/ was 1200-2400 Hz (fcenter = 1697 Hz); the optimal octaves for /ʊ/ were 

200-400 Hz (fcenter = 283 Hz), 300-600 Hz (fcenter = 424 Hz) and 400-800 Hz (fcenter 

= 566 Hz); the optimal octave for /u:/ was 200-400 Hz (fcenter = 283 Hz). 

According to the results presented above, together with the notion of optimal octave 

bands, it can be concluded that the corrective optimals identified so far were actually 

narrower and finer than the Guberina native speaker optimals. Moreover, the corrective 

optimals were found to be less uniform and more diverse in comparison with the native 

speaker optimals determined by Guberina. In other words, this research identified a 

greater range of individual differences than assumed in the original Guberina study. This 

section answers the first two research questions. 

 

4.2 Perception performance 

To better interpret the results, in the present study, all raw scores collected from the 

experimental and control groups were converted into percentage scores (i.e. scores out 

of 100). Effect sizes were also calculated (Cohen’s d). According to Cohen (1988), an 

effect size of about 0.2 is considered small, around 0.5 is considered medium, and 0.8 

or above is considered large. 

Between-group comparisons 

An independent samples t-test was used to examine whether the experimental and 

control groups performed differently from each other before and after the treatment (see 
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Table 4.2). As presented below, in the pretest, there were no significant differences 

between the means of the two groups concerning the perception of the six vowels. The 

two groups started at the same performance level. 

However, in the posttest, statistically significant differences were found between 

the means of the two groups concerning the perception of the vowels /ɪ/ (p = 0.004), /iː/ 

(p = 0.002), /e/ (p = 0.009), /ʊ/ (p = 0.006) and /uː/ (p = 0.036). Effect sizes for these 

vowels were medium to large for /ɪ/ (d = 0.68), /iː/ (d = 0.73), /e/ (d = 0.62), /ʊ/ (d = 

0.65) and medium for /uː/ (d = 0.49). No significant difference was found between the 

means of the two groups for the sound /æ/.  

Figures 4.1 and 4.2 further illustrate the differences between the means of the two 

groups in the perception pretest and posttest. 

 

Table 4.2 Perception: independent samples t-test, EG vs. CG, for the target vowels   

 

Test 

 

Vowel 

EG (N=37) 

Mean (SD) 

CG (N=39) 

Mean (SD) 

Difference 

EG-CG 

 

P-value 

 

Cohen’s d 

 

 

 

Pretest 

/ɪ/ 71.08 (8.43) 70.51 (8.57) 0.57 0.772  0.07 

/i:/ 70.54 (9.70) 71.03 (9.12) -0.49 0.823  0.05  

/e/ 74.32 (8.67) 74.10 (9.10) 0.22 0.914  0.03  

/æ/ 78.38 (9.58) 77.18 (8.87) 1.20 0.573  0.13  

/ʊ/ 80.00 (9.13) 79.74 (9.03) 0.26 0.902  0.03  

/u:/ 77.57 (8.30) 77.44 (8.50) 0.13 0.946  0.02  

 

 

 

Posttest 

/ɪ/ 78.65 (8.55) 72.56 (9.38) 6.09 0.004  0.68  

/i:/ 79.19 (8.62) 72.82 (8.87) 6.37 0.002  0.73  

/e/ 80.81 (8.29) 75.64 (8.52) 5.17 0.009  0.62  

/æ/ 84.60 (8.69) 81.54 (8.44) 3.06 0.124  0.36  

/ʊ/ 85.41 (7.67) 80.26 (8.10) 5.15 0.006  0.65  

/u:/ 84.87 (7.31) 80.77 (9.29) 4.10 0.036  0.49  

Note. EG = Experimental group; CG = Control group  
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Figure 4.1 Correct perception of the target vowels in the pretest for both groups 

 

 

Figure 4.2 Correct perception of the target vowels in the posttest for both groups 

Within-group comparisons 

A paired samples t-test was conducted to check whether there were significant 

differences between the perception pretest and posttest scores for the target vowels 

within each of the two groups (see Table 4.3).  
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The table below shows that, in the experimental group, there were significant 

differences in perception scores between pretest and posttest in relation to all the vowels 

under study. The means in the posttest were statistically significantly higher than in the 

pretest (p < 0.001). Effect sizes were large for /ɪ/ (d = 0.82), /i:/ (d = 1.15), /ʊ/ (d = 0.89) 

and /u:/ (d = 0.95) and medium to large for /e/ (d = 0.71) and /æ/ (d = 0.70).  

In the control group, statistically significant differences were found between pretest 

and posttest scores for /æ/ (p = 0.005) and /u:/ (p = 0.008), with medium effect sizes of 

0.48 and 0.45. No significant differences were found between pretest and posttest scores 

for the other four vowels. 

Figures 4.3 and 4.4 further illustrate the differences between perception pretest and 

posttest scores within the two groups.  

 

Table 4.3 Perception: paired samples t-test, pretest vs. posttest, for the target vowels  

 

Group 

 

Vowel  

Pretest 

Mean (SD) 

Posttest 

Mean (SD) 

Difference 

(posttest-pretest) 

 

P-value 

 

Cohen’s d 

 /ɪ/ 71.08 (8.43) 78.65 (8.55) 7.57 < 0.001 0.82  

/i:/ 70.54 (9.70) 79.19 (8.62) 8.65 < 0.001 1.15  

EG 

(N=37) 

/e/ 74.32 (8.67) 80.81 (8.29) 6.49 < 0.001 0.71  

/æ/ 78.38 (9.58) 84.60 (8.69) 6.22 < 0.001 0.70 

 
/ʊ/ 80.00 (9.13) 85.41 (7.67) 5.41 < 0.001 0.89  

/u:/ 77.57 (8.30) 84.87 (7.31) 7.30 < 0.001 0.95  

 

 

/ɪ/ 70.51 (8.57) 72.56 (9.38) 2.05  0.146 0.24  

/i:/ 71.03 (9.12) 72.82 (8.87) 1.79  0.181 0.22  

CG 

(N=39) 

/e/ 74.10 (9.10) 75.64 (8.52) 1.54  0.205 0.21  

/æ/ 77.18 (8.87) 81.54 (8.44) 4.36  0.005 0.48  

 
/ʊ/ 79.74 (9.03) 80.26 (8.10) 0.52  0.623 0.08  

/u:/ 77.44 (8.50) 80.77 (9.29) 3.33  0.008 0.45  

Note. EG = Experimental group; CG = Control group  
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Figure 4.3 Correct perception of the target vowels in the pretest  

and posttest for the experimental group 

 

 

Figure 4.4 Correct perception of the target vowels in the pretest 

and posttest for the control group 
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4.3 Production performance 

4.3.1 Word-reading 

Between-group comparisons 

An independent samples t-test was conducted to examine whether the 

experimental and control groups performed differently from each other before and after 

training in word-reading (see Table 4.4). 

Analysis of the independent samples t-test demonstrated that there were no 

significant differences between the means of the two groups in the pretest concerning 

the production of the target vowels at the word level. That is, both the experimental and 

control groups began from the same starting point. 

However, at the end of the treatment, statistically significant differences were 

found between the means of the two groups for the target vowels /ɪ/ (p = 0.003), /iː/ (p 

< 0.001), /e/ (p < 0.001), /ʊ/ (p = 0.010) and /uː/ (p = 0.027). The effect sizes were large 

for /iː/ (d = 0.88) and /e/ (d = 0.82), medium to large for /ɪ/ (d = 0.69) and /ʊ/ (d = 0.61), 

and medium for /uː/ (d = 0.52). At the same time, no significant difference was found 

between the means of the two groups for sound /æ/.  
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Table 4.4 Word-reading: independent samples t-test, EG vs. CG, for the target 

vowels  

 

Test 

 

Vowel  

EG (N=37) 

Mean (SD) 

CG (N=39) 

Mean (SD) 

Difference 

EG-CG 

 

P-value 

 

Cohen’s d 

 

 

 

Pretest 

/ɪ/ 83.51 (7.93) 84.11 (8.53) -0.60  0.754  0.07  

/i:/ 84.59 (8.69) 82.74 (8.68) 1.85  0.354  0.21 

/e/ 86.94 (8.44) 86.92 (8.14) 0.02  0.992  0.00 

/æ/ 89.55 (7.94) 90.60 (8.02) -1.05  0.569  0.13 

/ʊ/ 88.47 (7.64) 89.15 (7.56) -0.68  0.700  0.09 

/u:/ 86.49 (8.13) 84.79 (8.16) 1.70  0.365  0.21  

 

 

 

Posttest 

/ɪ/ 91.27 (7.71) 85.64 (8.49) 5.63  0.003  0.69  

/i:/ 91.08 (7.50) 84.36 (7.73) 6.72 < 0.001  0.88 

/e/ 93.42 (6.87) 87.26 (8.13) 6.16 < 0.001  0.82 

/æ/ 95.23 (6.51) 93.59 (7.55) 1.64  0.316  0.23 

/ʊ/ 94.24 (6.65) 90.18 (6.75) 4.06  0.010  0.61 

/u:/ 92.70 (7.02) 88.72 (8.23) 3.98  0.027  0.52 

Note. EG = Experimental group; CG = Control group  

Figures 4.5 and 4.6 further illustrate the differences between the means of the 

two groups in the pretest and posttest.  

 

Figure 4.5 Acceptable production of the target vowels in the pretest 

for both groups in word-reading 
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Figure 4.6 Acceptable production of the target vowels in the posttest 

for both groups in word-reading 

 

Within-group comparisons 

A paired samples t-test was used to determine whether statistically significant 

differences existed between the production pretest and posttest scores for the target 

vowels within each of the two groups concerning word-reading (see Table 4.5). 

The table below shows that, in the experimental group, there were significant 

differences between pretest and posttest scores in word-reading. Inspection of the means 

in the two tests indicated that posttest scores were statistically significantly higher than 

pretest scores (p < 0.001). The effect sizes were large for all six vowels, i.e. /ɪ/ (d = 1.03), 

/i:/ (d = 1.02), /e/ (d = 0.94), /æ/ (d = 1.05), /ʊ/ (d = 0.91) and /u:/ (d = 0.94).  

In the control group, statistically significant differences were found between 

pretest and posttest scores for /æ/ (p = 0.016) and /u:/ (p < 0.001), and the effect sizes 
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were 0.40 (small to medium) and 0.58 (medium). No significant differences were found 

between the pretest and posttest scores for the rest of the target vowels. Figures 4.7 and 

4.8 further illustrate the differences between pretest and posttest scores within the two 

groups. 

 

Table 4.5 Word-reading: paired samples t-test, pretest vs. posttest, for the target 

vowels  

 

Group 

 

Vowel  

Pretest 

Mean (SD) 

Posttest 

Mean (SD) 

Difference 

(posttest-pretest) 

 

P-value 

 

Cohen’s d 

 /ɪ/ 83.51 (7.93) 91.27 (7.71) 7.76 < 0.001  1.03 

/i:/ 84.59 (8.69) 91.08 (7.50) 6.49 < 0.001  1.02 

EG 

(N=37) 

/e/ 86.94 (8.44) 93.42 (6.87) 6.48 < 0.001  0.94 

/æ/ 89.55 (7.94) 95.23 (6.51) 5.68 < 0.001  1.05 

 
/ʊ/ 88.47 (7.64) 94.24 (6.65) 5.77 < 0.001  0.91 

/u:/ 86.49 (8.13) 92.70 (7.02) 6.21 < 0.001  0.94  

 /ɪ/ 84.11 (8.53) 85.64 (8.49) 1.53  0.230  0.19  

/i:/ 82.74 (8.68) 84.36 (7.73) 1.62  0.215  0.20  

CG 

(N=39) 

/e/ 86.92 (8.14) 87.26 (8.13) 0.34  0.794  0.04  

/æ/ 90.60 (8.02) 93.59 (7.55) 2.99  0.016  0.40 

 
/ʊ/ 89.15 (7.56) 90.18 (6.75) 1.03  0.363  0.15 

/u:/ 84.79 (8.16) 88.72 (8.23) 3.93 < 0.001  0.58  

Note. EG = Experimental group; CG = Control group  
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Figure 4.7 Acceptable production of the target vowels in the pretest 

and posttest for the experimental group in word-reading 

 

 

Figure 4.8 Acceptable production of the target vowels in the pretest  

and posttest for the control group in word-reading 
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4.3.2 Sentence-reading 

Between-group comparisons 

An independent samples t-test was performed to compare the differences 

between the means of the experimental and control groups in the pretest and posttest in 

terms of vowel production in sentence-reading (see Table 4.6).  

 

Table 4.6 Sentence-reading: independent samples t-test, EG vs. CG, for the target 

vowels  

 

Test 

 

Vowel 

EG (N=37) 

Mean (SD) 

CG (N=39) 

Mean (SD) 

Difference 

EG-CG 

  

P-value 

  

Cohen’s d 

 

 

Pretest 

/ɪ/ 83.15 (6.62) 83.68 (7.09) -0.53 0.738  0.08  

/i:/ 81.53 (7.81) 82.74 (7.25) -1.21 0.486  0.16 

/e/ 81.80 (7.06) 81.88 (7.57) -0.08 0.961  0.01 

/æ/ 82.35 (7.29) 81.28 (6.74) 1.07 0.511  0.15 

/ʊ/ 82.97 (7.15) 83.85 (7.12) -0.88 0.594  0.12 

/u:/ 81.17 (7.55) 80.77 (7.36) 0.40 0.815  0.05 

 

 

 

Posttest 

/ɪ/ 88.56 (7.18) 83.42 (7.67) 5.14 0.004  0.69 

/i:/ 88.92 (7.12) 83.93 (7.14) 4.99 0.003  0.70 

/e/ 87.21 (6.69) 82.65 (8.25) 4.56 0.010  0.61 

/æ/ 86.58 (7.05) 84.45 (8.18) 2.13 0.230  0.28 

/ʊ/ 88.29 (6.51) 84.19 (6.57) 4.10 0.008  0.63 

/u:/ 86.76 (6.83) 83.42 (7.36) 3.34 0.044  0.47 

Note. EG = Experimental group; CG = Control group  

 

As can be seen from the table above, there were no significant differences 

between the means of the experimental and control groups in the pretest concerning the 

production of the target vowels at the sentence level. That is, they began at the same 

performance level.  
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However, in the posttest, statistically significant differences were found 

between the means of the two groups for the target vowels /ɪ/ (p = 0.004), /iː/ (p = 0.003), 

/e/ (p = 0.010), /ʊ/ (p = 0.008) and /uː/ (p = 0.044). Effect sizes for these vowels were 

medium to large for /ɪ/ (d = 0.69), /iː/ (d = 0.70), /e/ (d = 0.61) and /ʊ/ (d = 0.63) and 

medium for /uː/ (d = 0.47). No significant difference was found between the means of 

the two groups for the sound /æ/. Figures 4.9 and 4.10 further illustrate the differences 

between the means of the two groups in the pretest and posttest. 

 

 

Figure 4.9 Acceptable production of the target vowels in the pretest 

for both groups in sentence-reading 
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Figure 4.10 Acceptable production of the target vowels in the posttest 

for both groups in sentence-reading 

 

Within-group comparisons 

A paired samples t-test was conducted to check whether there were significant 

differences between the production pretest and posttest scores for the target vowels 

within each of the two groups concerning sentence-reading (see Table 4.7). 
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Table 4.7 Sentence-reading: paired samples t-test, pretest vs. posttest, for the 

target vowels  

 

Group 

 

Vowel  

Pretest 

Mean (SD) 

Posttest 

Mean (SD) 

Difference 

(posttest-pretest) 

  

P-value 

  

Cohen’s d 

 /ɪ/ 83.15 (6.62) 88.56 (7.18) 5.41 < 0.001  0.90 

/i:/ 81.53 (7.81) 88.92 (7.12) 7.39 < 0.001  1.26 

EG 

(N=37) 

/e/ 81.80 (7.06) 87.21 (6.69) 5.41 < 0.001  0.86  

/æ/ 82.35 (7.29) 86.58 (7.05) 4.23  0.002  0.54 

 
/ʊ/ 82.97 (7.15) 88.29 (6.51) 5.32 < 0.001  0.68  

/u:/ 81.17 (7.55) 86.76 (6.83) 5.59 < 0.001  1.05 

 /ɪ/ 83.68 (7.09) 83.42 (7.67) -0.26  0.833 0.03 

/i:/ 82.74 (7.25) 83.93 (7.14) 1.19  0.221 0.20 

CG 

(N=39) 

/e/ 81.88 (7.57) 82.65 (8.25) 0.77  0.507 0.11 

/æ/ 81.28 (6.74) 84.45 (8.18) 3.17  0.029 0.36 

 
/ʊ/ 83.85 (7.12) 84.19 (6.57) 0.34  0.719 0.06 

/u:/ 80.77 (7.36) 83.42 (7.36) 2.65  0.004 0.48 

Note. EG = Experimental group; CG = Control group  

 

As can be seen from the table above, in the experimental group, significant 

differences were found between pretest and posttest scores in sentence-reading. The 

means in the posttest were statistically significantly higher than in the pretest for /ɪ/ (p 

< 0.001), /iː/ (p < 0.001), /e/ (p < 0.001), /æ/ (p = 0.002), /ʊ/ (p < 0.001) and /uː/ (p < 

0.001). The effect sizes were large for /ɪ/ (d = 0.90), /iː/ (d = 1.26), /e/ (d =0.86) and /uː/ 

(d = 1.05), medium to large for /ʊ/ (d =0.68) and medium for /æ/ (d = 0.54).  

In the control group, statistically significant differences were found between 

pretest and posttest scores for /æ/ (p = 0.029) and /u:/ (p = 0.004) and the effect sizes 

were 0.36 (small to medium) and 0.48 (medium). No significant differences between 

pretest and posttest scores were found for other target vowels. 
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Figures 4.11 and 4.12 further illustrate the differences between pretest and 

posttest scores within the two groups.  

 

Figure 4.11 Acceptable production of the target vowels in the pretest 

and posttest for the experimental group in sentence-reading 

 

 

 

Figure 4.12 Acceptable production of the target vowels in the pretest  

and posttest for the control group in sentence-reading 
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4.3.3 Storytelling 

Between-group comparisons 

An independent samples t-test was conducted to verify whether the 

experimental and control groups produced the six target vowels differently in the pretest 

and posttest concerning storytelling (see Table 4.8). 

 

Table 4.8 Storytelling: independent samples t-test, EG vs. CG, for the target vowels  

 

Test 

 

Vowel  

EG (N=37) 

Mean (SD) 

CG (N=39) 

Mean (SD) 

Difference 

EG-CG 

 

P-value 

 

Cohen’s d 

 

 

Pretest 

/ɪ/ 69.19 (6.60) 70.77 (7.32) -1.58 0.328  0.23 

/i:/ 69.46 (7.10) 71.28 (7.93) -1.82 0.297  0.24 

/e/ 72.44 (7.06) 73.33 (7.26) -0.89 0.588  0.13 

/æ/ 73.78 (7.34) 72.56 (7.47) 1.22 0.476  0.16 

/ʊ/ 73.25 (6.96) 73.33 (7.54) -0.08 0.961  0.01 

/u:/ 72.07 (7.17) 71.62 (7.41) 0.45 0.790  0.06 

 

 

 

Posttest 

/ɪ/ 76.58 (6.65) 71.80 (7.13) 4.78 0.004  0.69 

/i:/ 76.76 (6.96) 71.54 (7.61) 5.22 0.003  0.72 

/e/ 77.57 (6.83) 73.16 (7.45) 4.41 0.009  0.62 

/æ/ 78.92 (7.12) 76.24 (7.47) 2.68 0.113  0.37 

/ʊ/ 77.39 (6.34) 73.50 (6.88) 3.89 0.013  0.59 

/u:/ 77.93 (6.78) 74.53 (7.16) 3.40 0.037  0.49 

Note. EG = Experimental group; CG = Control group  

 

Analysis of the independent samples t-test demonstrated that there were no 

significant differences between the means of the experimental and control groups in the 

pretest concerning the production of the target vowels during storytelling. That is, the 

two groups began from the same starting point.  
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However, after training, statistically significant differences were found 

between the means of the two groups for the target vowels /ɪ/ (p = 0.004), /iː/ (p = 0.003), 

/e/ (p = 0.009), /ʊ/ (p = 0.013) and /uː/ (p = 0.037). The effect sizes for these vowels 

were medium to large for /ɪ/ (d = 0.69), /iː/ (d = 0.72) and /e/ (d = 0.62) and medium for 

/ʊ/ (d = 0.59) and /uː/ (d = 0.49). No significant difference was found between the means 

of the two groups in the posttest for the sound /æ/. Figures 4.13 and 4.14 further illustrate 

the differences between the means of the two groups in the pretest and posttest. 

 

 

 

Figure 4.13 Acceptable production of the target vowels in the pretest  

for both groups in storytelling 
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Figure 4.14 Acceptable production of the target vowels in the posttest 

for both groups in storytelling 

 

Within-group comparisons 

A paired samples t-test was used to determine whether there were significant 

differences between the production pretest and posttest scores for the target vowels 

within each of the two groups concerning storytelling (see Table 4.9).  
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Table 4.9 Storytelling: paired samples t-test, pretest vs. posttest, for the target 

vowels  

 

Group 

 

Vowel  

Pretest 

Mean (SD) 

Posttest 

Mean (SD) 

Difference 

(posttest-pretest) 

  

P-value 

  

Cohen’s d 

 /ɪ/ 69.19 (6.60) 76.58 (6.65) 7.39 < 0.001  1.29  

/i:/ 69.46 (7.10) 76.76 (6.96) 7.30 < 0.001  0.98 

EG 

(N=37) 

/e/ 72.44 (7.06) 77.57 (6.83) 5.13 < 0.001  0.66 

/æ/ 73.78 (7.34) 78.92 (7.12) 5.14 < 0.001  0.70 

 
/ʊ/ 73.25 (6.96) 77.39 (6.34) 4.14 < 0.001  0.62 

/u:/ 72.07 (7.17) 77.93 (6.78) 5.86 < 0.001  0.96  

 

 

/ɪ/ 70.77 (7.32) 71.80 (7.13) 1.03  0.460  0.12 

/i:/ 71.28 (7.93) 71.54 (7.61) 0.26  0.845  0.03 

CG 

(N=39) 

/e/ 73.33 (7.26) 73.16 (7.45) -0.17  0.901  0.02 

/æ/ 72.56 (7.47) 76.24 (7.47) 3.68  0.006  0.47  

 
/ʊ/ 73.33 (7.54) 73.50 (6.88) 0.17  0.872  0.03  

/u:/ 71.62 (7.41) 74.53 (7.16) 2.91  0.015  0.41 

Note. EG = Experimental group; CG = Control group  

 

The table above shows that, in the experimental group, there were significant 

differences between pretest and posttest scores in relation to all the target vowel sounds. 

Inspection of the means in the two tests showed that posttest scores were statistically 

significantly higher than pretest scores for all six target vowel sounds (p < 0.001). The effect 

sizes were large for /ɪ/ (d = 1.29), /i:/ (d = 0.98) and /u:/ (d = 0.96) and medium to large for 

/e/ (d = 0.66), /æ/ (d = 0.70) and /ʊ/ (d = 0.62). In the control group, statistically significant 

differences were found between pretest and posttest scores for /æ/ (p = 0.006) and /u:/ (p = 

0.015) and the effect sizes were 0.47 (medium) and 0.41 (small to medium). No significant 

differences between pretest and posttest scores were found for the rest of the target vowels. 

Figures 4.15 and 4.16 further illustrate the differences between pretest and 

posttest scores within the two groups.  
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Figure 4.15 Acceptable production of the target vowels in the pretest  

and posttest for the experimental group in storytelling 

 

Figure 4.16 Acceptable production of the target vowels in the pretest 

and posttest for the control group in storytelling 
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both groups were found in word-reading, followed by sentence-reading and storytelling 

(see Table 4.10). This shows that, among the three production tasks, word-reading most 

likely placed the lowest cognitive load on students. In contrast, storytelling seemed to 

place the highest cognitive load on students. This could be explained by the fact that the 

task of storytelling is more demanding, which makes it more difficult for the information 

required to be easily retrieved from the participants’ brains. In other words, it drains 

learners more to work on storytelling compared to the other two tasks. As indicated, the 

experimental group outperformed the control group on all three production tasks, which 

means that the VTPL approach was more favorable to language production and the 

students in the experimental group using this approach were able to do so much better 

than the students using the traditional approach in the control group. In other words, 

students in the experimental group had a better internalization of the target vowels.  

 

Table 4.10 Comparison of the means, EG vs. CG, for the target vowels in word-

reading, sentence-reading and storytelling 

 

Vowel 

Word-reading Sentence-reading Storytelling 

EG CG EG CG EG CG 

/ɪ/ 91.27 85.64 88.56 83.42 76.58 71.80 

/i:/ 91.08 84.36 88.92 83.93 76.76 71.54 

/e/ 93.42 87.26 87.21 82.65 77.57 73.16 

/æ/ 95.23 93.59 86.58 84.45 78.92 76.24 

/ʊ/ 94.24 90.18 88.29 84.19 77.39 73.50 

/u:/ 92.70 88.72 86.76 83.42 77.93 74.53 

Note. EG=Experimental group; CG=Control group 
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Improvement ratio 

For a better understanding of the improvements of the experimental and 

control groups, it is helpful to provide the improvement ratios for the two groups 

concerning the target vowels (see Table 4.11).  

 

Table 4.11 Improvement ratio, EG vs. CG, for the target vowels in perception, 

word-reading, sentence-reading and storytelling 

 

Task 

 

Vowel 

EG 

Improvement 

CG 

Improvement  

 

Improvement ratio 

 

 

Perception 

/ɪ/ 7.57 2.05 3.69x 

/i:/ 8.65 1.79 4.83x 

/e/ 6.49 1.54 4.21x 

/æ/ 6.22 4.36 1.43x 

/ʊ/ 5.41 0.52 10.40x 

/u:/ 7.30 3.33 2.19x 

   

 

Word- 

reading 

/ɪ/ 7.76 1.53 5.07x 

/i:/ 6.49 1.62 4.01x 

/e/ 6.48 0.34 19.06x 

/æ/ 5.68 2.99 1.90x 

/ʊ/ 5.77 1.03 5.60x 

/u:/ 6.21 3.93 1.58x 

   

 

Sentence- 

reading 

/ɪ/ 5.41 -0.26 20.81x 

/i:/ 7.39 1.19 6.21x 

/e/ 5.41 0.77 7.03x 

/æ/ 4.23 3.17 1.33x 

/ʊ/ 5.32 0.34 15.65x 

/u:/ 5.59 2.65 2.11x 

   

 

Story 

telling 

/ɪ/ 7.39 1.03 7.17x 

/i:/ 7.30 0.26 28.08x 

/e/ 5.13 -0.17 30.18x 

/æ/ 5.14 3.68 1.40x 

/ʊ/ 4.14 0.17 24.35x 

/u:/ 5.86 2.91 2.01x 

Average improvement ratio 8.76x 

Note. EG=Experimental group; CG=Control group  
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The results of the improvement ratio indicated that the experimental group 

performed much better than the control group concerning both the perception and 

production tasks. The range of improvement ratios for the target vowels in perception 

performance is from 1.43x to 10.40x. With regard to production performance, the 

improvement ratios in word-reading, sentence-reading and storytelling range from 

1.58x-19.06x, 1.33x-20.81x, and 1.40x-30.18x, respectively. On average, the 

experimental group outperformed the control group by a factor of 8.76 times for both 

the perception and production tasks.  

As mentioned previously, at the end of the treatment, statistically significant 

differences were found between the means of the two groups for five out of six target 

vowels. At the same time, no significant difference was found between the means of the 

experimental and control groups for the sound /æ/, however, it is worth pointing out that, 

while not statistically significant, there is suggestive evidence that the experimental 

group outperformed the control group. 

The results indicated that the VTPL approach helped improve the students’ 

perception and production of the target vowels and was more effective than the 

traditional approach for assisting the acceptable production of the target English vowels. 

The results in this section and the previous section give answers to the third and fourth 

research questions. 
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4.4 Comprehensibility, fluency and pronunciation testing 

To further understand the students’ ability to speak English before and after 

phonetic correction, general production performances of the experimental and control 

groups concerning comprehensibility, fluency and pronunciation were measured both in 

sentence-reading and storytelling. The maximum score for each measure is 20. 

4.4.1 Comprehensibility, fluency and pronunciation testing in sentence-reading 

Between-group comparisons 

An independent samples t-test was performed to verify whether the experimental 

and control groups performed differently in the pretest and posttest (see Table 4.12).  

 

Table 4.12 Sentence-reading: independent samples t-test, EG vs. CG, for 

comprehensibility, fluency and pronunciation  

 

Test 

 

Measure 

EG (N=37) 

Mean (SD) 

CG (N=39) 

Mean (SD) 

Difference 

EG-CG 

  

P-value 

 

Cohen’s d 

 Comprehensibility 15.43 (1.08) 15.05 (1.36) 0.38  0.181 0.31 

Pretest Fluency 12.70 (0.93) 12.67 (1.24) 0.03  0.886 0.03 

 Pronunciation 14.16 (1.30) 14.03 (1.48) 0.13  0.689 0.09 

 Comprehensibility 16.24 (0.86) 15.46 (1.16) 0.78  0.001 0.76 

Posttest Fluency 13.57 (1.17) 12.85 (0.99) 0.72  0.005 0.67 

 Pronunciation 15.27 (1.23) 14.26 (1.07) 1.01 < 0.001 0.88 

Note. EG = Experimental group; CG = Control group  

 

As reported in the table above, before training, there were no significant 

differences between the means of the experimental and control groups concerning 

comprehensibility, fluency and pronunciation in sentence-reading. That is, both groups 
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started at the same level. However, after treatment, statistically significant differences 

were found between the means of the two groups in sentence-reading concerning 

comprehensibility (p = 0.001), fluency (p = 0.005) and pronunciation (p < 0.001), and the 

effect sizes were large for pronunciation (d = 0.88) and medium to large for 

comprehensibility (d = 0.76) and fluency (d = 0.67). The results showed that, after training, 

the experimental group demonstrated greater improvements than the control group.  

Within-group comparisons 

A paired samples t-test was conducted to check whether there were significant 

differences in scores for production between pretest and posttest for comprehensibility, 

fluency and pronunciation in the two groups concerning sentence-reading (see Table 4.13). 

 

Table 4.13 Sentence-reading: paired samples t-test, pretest vs. posttest, for 

comprehensibility, fluency and pronunciation  

 

Group 

 

Measure 

Pretest 

Mean (SD) 

Posttest 

Mean (SD) 

Difference 

(posttest-pretest) 

  

P-value 

  

Cohen’s d 

 

EG 

(N=37) 

Comprehensibility 15.43 (1.08) 16.24 (0.86) 0.81 < 0.001  0.98  

Fluency 12.70 (0.93) 13.57 (1.17) 0.87 < 0.001  1.15 

Pronunciation 14.16 (1.30) 15.27 (1.23) 1.11 < 0.001  1.25  

 

CG 

(N=39) 

Comprehensibility 15.05 (1.36) 15.46 (1.16) 0.41  0.064  0.31 

Fluency 12.67 (1.24) 12.85 (0.99) 0.18  0.328  0.16  

Pronunciation 14.03 (1.48) 14.26 (1.07) 0.23  0.322  0.16  

Note. EG = Experimental group; CG = Control group  

 

It can be seen from the data that the control group did not improve in any of 

these aspects. In contrast, the experimental group improved their comprehensibility, fluency 
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and pronunciation scores in a statistically significant way from the pretest to the posttest 

with regard to sentence-reading (p < 0.001), and the effect sizes were large for all three 

aspects, i.e. comprehensibility (d = 0.98), fluency (d = 1.15) and pronunciation (d = 1.25). 

4.4.2 Comprehensibility, fluency and pronunciation testing in storytelling 

Between-group comparisons 

An independent samples t-test was conducted to verify whether the 

experimental and control groups performed differently in the pretest and posttest (see 

Table 4.14). 

 

Table 4.14 Storytelling: independent samples t-test, EG vs. CG, for 

comprehensibility, fluency and pronunciation  

 

Test 

 

Measure 

EG (N=37) 

Mean (SD) 

CG (N=39) 

Mean (SD) 

Difference 

EG-CG 

  

P-value 

 

Cohen’s d 

 

Pretest 

Comprehensibility 15.42 (0.93) 15.49 (1.05) -0.07 0.750 0.07 

Fluency 12.73 (0.84) 12.96 (1.07) -0.23 0.306 0.24 

Pronunciation 14.32 (1.02) 14.21 (1.17) 0.11 0.638 0.11 

 

Posttest 

Comprehensibility 16.30 (0.75) 15.67 (1.10) 0.63 0.005 0.67 

Fluency 13.34 (0.66) 12.87 (0.91) 0.47 0.012 0.59 

Pronunciation 15.15 (0.73) 14.54 (1.08) 0.61 0.005 0.66 

Note. EG = Experimental group; CG = Control group  

 

As reported above, in the pretest, there were no significant differences 

between the means of the experimental and control groups for comprehensibility, 

fluency and pronunciation in storytelling. This indicated that both groups began at the 

same starting line.  

However, after training, statistically significant differences were found 
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between the means of the two groups concerning comprehensibility (p = 0.005), fluency 

(p = 0.012) and pronunciation (p = 0.005), and the effect sizes were 0.67 (medium to 

large), 0.59 (medium) and 0.66 (medium to large) respectively. The results indicated 

that, after training, the experimental group did significantly better than the control group.  

Within-group comparisons 

A paired samples t-test was conducted to examine whether there were 

significant differences between the production pretest and posttest scores for 

comprehensibility, fluency and pronunciation in the two groups concerning storytelling 

(see Table 4.15).  

 

Table 4.15 Storytelling: paired samples t-test, pretest vs. posttest, for 

comprehensibility, fluency and pronunciation  

 

Group 

 

Measure 

Pretest 

Mean (SD) 

Posttest 

Mean (SD) 

Difference 

(posttest-pretest) 

  

P-value 

 

Cohen’s d 

 

EG 

(N=37) 

Comprehensibility 15.42 (0.93) 16.30 (0.75) 0.88 < 0.001  1.41  

Fluency 12.73 (0.84) 13.34 (0.66) 0.61 < 0.001  0.95 

Pronunciation 14.32 (1.02) 15.15 (0.73) 0.83 < 0.001  1.08  

 

CG 

(N=39) 

Comprehensibility 15.49 (1.05) 15.67 (1.10) 0.18  0.185  0.22 

Fluency 12.96 (1.07) 12.87 (0.91) -0.09  0.507  0.10  

Pronunciation 14.21 (1.17) 14.54 (1.08) 0.33  0.061  0.31  

Note. EG = Experimental group; CG = Control group  

 

The table above shows that, in the control group, no significant differences were 

found between the pretest and posttest scores for comprehensibility, fluency and 

pronunciation. In contrast, in the experimental group, statistically significant differences 
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were found between the pretest and posttest scores for comprehensibility, fluency and 

pronunciation (p < 0.001) and the effect sizes were large, i.e. 1.41, 0.95 and 1.08 respectively.  

Improvement ratio 

For a better understanding of the improvements of the experimental and 

control groups, it is necessary to discuss the improvement ratio results for the two groups 

concerning comprehensibility, fluency and pronunciation (see Table 4.16). 

 

Table 4.16 Improvement ratio, EG vs. CG, for comprehensibility, fluency and 

pronunciation in sentence-reading and storytelling 

 

Task 

 

Measure 

EG 

Improvement 

CG 

Improvement  

Improvement 

ratio 

 

Sentence-  

reading 

Comprehensibility 0.81 0.41 1.98x 

Fluency 0.87 0.18 4.83x 

Pronunciation 1.11 0.23 4.83x 

 

Story- 

telling 

Comprehensibility 0.88 0.18 4.89x 

Fluency 0.61 -0.09 6.78x 

Pronunciation 0.83 0.33 2.52x 

Overall improvement ratio 4.31x 

Note. EG=Experimental group; CG=Control group 

 

As can be seen from the table above, the experimental group improved 

considerably in comparison with the control group in terms of comprehensibility, 

fluency and pronunciation. The improvement ratio for comprehensibility, fluency and 

pronunciation in sentence-reading and storytelling ranges from 1.98x to 6.78x. The 

experimental group was, on average, 4.31 times better than the control group concerning 

all three aspects. This section gives additional information to answer the third and fourth 

research questions. The next section answers the last research question. 
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4.5 Students’ opinions of the VTPL approach 

4.5.1 Satisfaction questionnaire 

As for the investigation of students’ satisfaction with pronunciation learning, 

nine questionnaire items were designed where students in the experimental group 

declared their degree of agreement (see Table 4.17). 

Table 4.17 Results of students’ satisfaction with pronunciation learning  

 Statement N SA A U D SD M 

1. The current pronunciation lessons are 

interesting. 

37 5 

13.5% 

23 

62.2% 

5 

13.5% 

3 

8.1% 

1 

2.7% 

4 

2. The current pronunciation lessons are 

helpful. 

37 7 

18.9% 

17 

45.9% 

12 

32.4% 

0 

0.0% 

1 

2.7% 

4 

3. I feel confident about improving my 

pronunciation through this approach. 

37 6 

16.2% 

16 

43.2% 

13 

35.1% 

1 

2.7% 

1 

2.7% 

4 

4. I feel comfortable with the current 

pronunciation lessons. 

37 4 

10.8% 

21 

56.8% 

10 

27.0% 

1 

2.7% 

1 

2.7% 

4 

5. I prefer this approach to other approaches 

in pronunciation learning. 

37 7 

18.9% 

15 

40.5% 

9 

24.3% 

4 

10.8% 

2 

5.4% 

4 

6. I like to learn pronunciation on my own 

through this approach. 

37 10 

27.0% 

17 

45.9% 

7 

18.9% 

2 

5.4% 

1 

2.7% 

4 

7. I think I can make better sense of the 

pronunciation of the vowels by using this 

approach. 

37 13 

35.1% 

18 

48.6% 

3 

8.1% 

2 

5.4% 

1 

2.7% 

4 

8. I think I can identify the pronunciation of 

the vowels more effectively by using this 

approach. 

37 16 

43.2% 

16 

43.2% 

3 

8.1% 

2 

5.4% 

0 

0.0% 

4 

9. I think my motivation to learn 

pronunciation is strengthened by using 

this approach. 

37 15 

40.5% 

11 

29.7% 

10 

27.0% 

0 

0.0% 

1 

2.7% 

4 

Note. SA = Strongly agree; A = Agree; U = Undecided; D = Disagree; SD = Strongly disagree; M = 

Median  
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Specifically, students in the experimental group were asked to rate their 

answers using a 5-point Likert scale, ranging from “strongly agree” to “strongly 

disagree”. Each statement was scored as: 5 = Strongly agree; 4 = Agree; 3 = Undecided; 

2 = Disagree; 1 = Strongly disagree.  

Statement 1: The current pronunciation lessons are interesting. 

As indicated, of the 37 participants who completed the questionnaire, 28 of 

them agreed that the current pronunciation lessons were interesting, with 5 participants 

(13.5%) strongly agreeing and 23 participants (62.2%) agreeing, for a total of 75.7% 

agreeing. In contrast, only 4 participants (10.8%) disagreed with the statement, with 3 

participants (8.1%) merely disagreeing and 1 participant (2.7%) strongly disagreeing. 

Another 5 participants (13.5%) were undecided. 

Statement 2: The current pronunciation lessons are helpful. 

The participants’ responses indicated that 7 participants (18.9%) strongly 

agreed and 17 of them (45.9%) agreed with the statement, for a total of 64.8% agreeing 

that the current pronunciation lessons were helpful. A very low percentage of 2.7% 

strongly disagreed and another 12 participants (32.4%) were undecided. 

Statement 3: I feel confident about improving my pronunciation through this 

approach.  

In response to statement 3, a majority of those (59.4%) surveyed indicated 

that they felt confident about improving their pronunciation, with 6 participants (16.2%) 
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strongly agreeing and 16 participants (43.2%) agreeing. A very low percentage of 5.4% 

disagreed, with 1 participant (2.7%) disagreeing and 1 participant (2.7%) strongly 

disagreeing. Another 13 participants (35.1%) were undecided. 

Statement 4: I feel comfortable with the current pronunciation lessons. 

A majority of participants (67.6%) who responded to statement 4 felt 

comfortable with the current pronunciation lessons, with 4 participants (10.8%) strongly 

agreeing and 21 participants (56.8%) agreeing. In contrast, a very low percentage of 5.4% 

disagreed, with 1 participant (2.7%) disagreeing and 1 participant (2.7%) strongly 

disagreeing. Another 10 participants (27%) were undecided. 

Statement 5: I prefer this approach to other approaches in pronunciation 

learning. 

A total of 59.4% agreed with the statement and reported they preferred this 

approach to other approaches in pronunciation learning. Of these, 7 participants (18.9%) 

strongly agreed and 15 participants (40.5%) agreed. In contrast, a minority of 

participants (16.2%) disagreed, with 4 participants (10.8%) disagreeing and 2 

participants (5.4%) strongly disagreeing. Another 9 participants (24.3%) were 

undecided. 

Statement 6: I like to learn pronunciation on my own through this approach. 

In response to statement 6, 27 participants (72.9%) surveyed reported that 

they liked to learn pronunciation on their own through this approach, with 10 
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participants (27%) strongly agreeing and 17 participants (45.9%) agreeing. A minority 

of them (8.1%) disagreed, with 2 participants (5.4%) disagreeing and 1 participant 

(2.7%) strongly disagreeing. Another 7 participants (18.9%) were undecided. 

Statement 7: I think I can make better sense of the pronunciation of the vowels 

by using this approach. 

A great majority of participants (83.7%) who responded to statement 7 

reported that they could make better sense of the pronunciation of the vowels. Of these, 

13 participants (35.1%) strongly agreed and 18 participants (48.6%) agreed. In contrast, 

only 3 participants (8.1%) disagreed, with 2 participants (5.4%) disagreeing and 1 

participant (2.7%) strongly disagreeing. Another 3 participants (8.1%) were undecided. 

Statement 8: I think I can identify the pronunciation of the vowels more 

effectively by using this approach. 

In response to statement 8, a great majority of participants (86.4%) surveyed 

reported that they could identify the pronunciation of the vowels more effectively, with 

16 participants (43.2%) strongly agreeing and 16 participants (43.2%) agreeing. In 

contrast, a very low percentage of 5.4% disagreed and another 3 participants (8.1%) 

were undecided. 

Statement 9: I think my motivation to learn pronunciation is strengthened by 

using this approach.  

A majority of participants (70.2%) who responded to statement 9 reported that 
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their motivation to learn pronunciation was strengthened, with 15 participants (40.5%) 

strongly agreeing and 11 participants (29.7%) agreeing. A very low percentage of 2.7% 

strongly disagreed and another 10 participants (27%) were undecided. 

As shown in the table above, the median of each statement is 4, indicating 

that the number of participants who agreed with the statements exceeded the number of 

those who disagreed with the statements. This is a very positive outcome, especially 

when we consider that the number of people who disagreed is very small. As indicated, 

many participants held positive attitudes toward pronunciation learning using the VTPL 

approach. In other words, in general, the participants were satisfied with the training. A 

more detailed discussion is presented in the next chapter.  

4.5.2 Self-reports 

Participants from both the experimental and control groups were asked to 

report on their pronunciation learning process over an 8-week period. Specifically, they 

were told to fill in the form when each in-class or out-of-class learning activity was 

completed. As mentioned in the previous chapter, the information in self-report included 

name, date, place, starting time, ending time, materials, problems, progress and 

activities before and after learning.  

4.5.2.1 Self-reports in the experimental group 

Self-reports of 37 participants were collected from the experimental 

group that trained with the VTPL approach. The reports are analyzed as follows. 
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According to the self-reports, many of them practiced the target 

English vowels on both weekdays and weekends. Compared with the dates reported at 

the beginning of training, they were more willing to give up part of their weekends to 

practice English pronunciation.  

In terms of the place for study, most participants were found to 

practice their pronunciation on campus, including language lab, dormitory, classroom 

and library. Compared with the places mentioned at the beginning of the treatment, 

many participants reported more choices about where to study. 

When it came to the starting time and ending time of each practice 

activity, most students reported spending 90 minutes per week (both in class and out of 

class) practicing the target English vowels. Few students reported spending more than 

90 minutes per week on pronunciation exercises.  

With regard to pronunciation learning materials, almost all the 

participants reported that they only listened to and repeated the filtered training materials 

provided by the researcher to practice the target English vowels. 

Referring to the problems with pronunciation learning, participants 

said they had certain problems, such as difficulty in following the recordings and 

confusion with short and long vowels. Moreover, at the beginning of the experiment, 

many participants reported that the filtered recordings were vaguer in comparison to the 

natural ones and were more difficult to practice. However, at the end of the experiment, 
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fewer pronunciation problems were reported, as they became accustomed to the new 

approach. 

In terms of pronunciation progress, the results revealed that, in general, 

participants held positive attitudes toward the VTPL approach. For example, the 

following comments:  

Pronunciation learning is not as difficult as before. It’s true that I’m 

making progress. Gradually, I can tell the differences between short and 

long vowels. I can read more fluently (participant no.37). 

My pronunciation has somewhat improved as a result of pronunciation 

training. I’m more confident when speaking English (participant no.40). 

With regard to the before and after activities, participants in the 

experimental group reported a variety of curricular and extracurricular activities, 

ranging from coursework to daily chores. 

4.5.2.2 Self-reports in the control group 

Self-reports of 39 participants were collected from the control group 

that trained with the traditional approach. The reports are presented as follows. 

Many participants noted that they practiced the vowels under study on 

both weekdays and weekends. As the training went on, it showed that the students were 

more willing to learn pronunciation on weekends. This was similar to what had been 

reported by the experimental group. 

Data collected revealed that participants from the control group had 

 



147 

preferred places for study. The study places most frequently mentioned included 

language lab, dormitory, classroom and library, indicating that they were similar to the 

students from the experimental group. 

In terms of starting time and ending time for each learning session, the 

reported length of time for the great majority of students in the control group was 90 

minutes per week, including both in-class and out of class pronunciation learning 

activities. Several students reported that the length of time spent on this was longer than 

the expected (90 minutes per week). This indicated that both groups spent a similar 

length of time practicing the target English vowels. 

Referring to the materials that participants used for pronunciation 

learning, the self-reporting data indicated that they only practiced the unfiltered learning 

materials concerning the target English vowels, which were provided by the researcher.  

With regard to pronunciation learning problems, they reported that 

various problems occurred during the training process, such as the problem with speech 

rate, the problem of repeating and difficulty in pronouncing certain vowels and vowel 

contrasts. Some students reported that they had the same problems both at the beginning 

and end of pronunciation training. That is, students had just as much difficulty as before 

in English pronunciation. For example:  

As for me, some vowel sounds are really indistinguishable, such as long 

and short vowel sounds and perhaps also consonants. For example, I 

cannot tell the difference between vowel sounds /e/ and /æ/ during this 

training (participant no.29). 
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In terms of progress in pronunciation training, some participants 

indicated that they had positive attitudes toward the traditional approach. Among the 

responses, positive attitudes were expressed by such words as “good” and “like”. For 

example: 

I think this is pretty good, however a bit boring. But I still like this approach, 

because I can improve my pronunciation by comparing my speech sounds 

to standard ones (participant no.46). 

In contrast, some of them classified their attitudes as negative. 

Negative attitudes were indicated by such words as “not effective” and “tired”. For 

example: 

This approach is not quite effective, because I feel like I’m not making 

much progress. After completion of the high-intensity learning tasks, I am 

exhausted and getting tired of learning (participant no.16). 

Referring to the before and after activities, self-reporting data 

indicated that participants in the control group took part in different in-class and out-of-

class activities, which were similar to the activities reported by the experimental group. 

To conclude, the self-reporting data revealed that participants from 

both the experimental and control groups shared many similarities, e.g. date, place, 

materials etc. The main difference in the self-reports between the two groups was found 

in the learning approach that they used, i.e. VTPL approach or traditional approach.  

4.5.3 Semi-structured interviews  

Semi-structured interviews were used at the end of pronunciation training to 
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generate in-depth data from the experimental group. Six participants (16%) were 

randomly selected and interviewed. The interview consisted of 9 questions and was 

conducted in Mandarin Chinese (Putonghua). The results of the semi-structured 

interviews are presented below. 

Theme 1: Distinctiveness of the approach 

The majority of the participants (5 out of 6) mentioned the distinctive features 

of the VTPL approach. They used expressions such as “individual”, “more freedom” 

and “tailored” to show that they preferred this approach to learn pronunciation. Some of 

the examples are present below: 

I think this training deals with individual students’ pronunciation problems, so is it 

more targeted (participant no.32). 

I prefer the approach that we are using. This approach gives us more freedom to 

correct our weaknesses in pronunciation (participant no.40). 

I think the good aspect of the training is that not everyone uses the same piece of 

learning material. Those recordings are tailored to everyone’s pronunciation habits 

(participant no.43). 

I like the approach because there are different learning stages in this approach. 

These different stages will allow us to adapt slowly (participant no.71). 

Theme 2: Feelings of improved performance 

All participants agreed that the VTPL approach could bring about better 

performance in perception and production after the phonetic correction of the target 

vowel sounds. The examples are given below: 
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This training is effective. Those confusing vowels may have been pronounced almost 

the same in the past, but now after a few training sessions, I can tell the difference 

and read more accurately (participant no.9). 

My personal feeling is that it helps me because it can help me to hear more clearly 

the differences between the sounds. Although I couldn’t hear any difference at the 

beginning, after training a few more times and listening to it for a while, I was 

gradually able to tell the difference (participant no.32). 

Because of the repeated training, you get to know that the parts where you produce 

speech are different and become aware of the characteristics of each sound. I feel 

that the sounds that I produce are getting closer to the standard ones (participant 

no.68). 

Theme 3: Boosting confidence  

All participants showed their confidence in learning English pronunciation 

through the VTPL approach. Four participants explained that continuous learning helped 

enhance confidence. The examples are as follows: 

Yes. I’m confident. I think if you continue to practice and follow the recording, you 

will make progress. After all, as the saying goes, practice makes perfect (participant 

no.40). 

I used to be unconfident in my spoken English, but now I have a certain level of 

confidence. I tried to avoid facing the problem when it happened to me, but now I 

can look squarely at it. I look it up in the dictionary and write down some notes so 

that I won’t make the same mistake next time (participant no.68). 

Besides the confidence in learning English pronunciation through this 

approach, one participant also mentioned the concern for more practice.  

I am confident, and I have improved. I can produce vowel sounds /e/ and /æ/ better 

than before. However, I think I still need some training on the vowel sounds /u/ and 

/u:/ (participant no.32). 
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Theme 4: Learning preference (individual vs. group learning) 

Some participants (4 out of 6) reported that they preferred to learn English 

pronunciation individually. They noted that they could learn at their own pace and learn 

more efficiently. The examples are as follows: 

I prefer individual learning because it is quieter and you could enjoy more freedom. 

I feel free to decide what to practice and when to practice (participant no.32). 

Because people’s situations are different, some people still have a heavy accent and 

will be ashamed of opening their mouths to speak. This problem does not exist in 

individual learning. We can learn English pronunciation more efficiently 

(participant no.68). 

Another two participants showed a preference for group learning, and the 

examples are presented below: 

I prefer to learn in groups because when we get together as a group, we can discuss 

together, correct mistakes together and learn together (participant no.9). 

You can work in a group and read to each other because people can exchange ideas, 

which may be more interesting as compared to the individual learning…I participate 

in an English learning club after class. We read various words together. There is an 

elder sister who is good at English. She helps us to read. Sometimes we play games, 

and it’s quite interesting (participant no.40). 

Theme 5: Difficulties in learning pronunciation 

Several participants (4 out of 6) reported that they were unable to follow the 

recordings at the beginning of pronunciation training, but were more accustomed to 

them in the late stages. The examples are presented below: 

As for me, when it comes to the drills of contrasting vowels in sentences, the words 

 



152 

that sound similar will be confusing if those sentences are too long. I must listen to 

them a few more times to follow the recordings (participant no.9).  

I couldn’t do it at the beginning, especially for sentences, because there were many 

similar sounds. In the subsequent training, the situation seemed to remain 

unchanged. However, in the later stages, I was able to listen and repeat (participant 

no.32). 

I found the confusing vowel sounds in the previous perception test difficult to 

distinguish. For this test, although I still have some difficulties when the words are 

read too quickly, in general, they are more obvious than the previous time, and the 

distinctions of certain sounds are particularly obvious (participant no.40).  

Theme 6: Expectations of future training  

The participants expressed their hopes for future training, including control 

of speech rate, improvement in diversity and difficulty of training materials, and 

integration of multiple functions in the VTPL approach. The examples are as follows: 

I hope that this approach could be more helpful by integrating multiple functions 

into it, including listening, repeating, recording and rating (participant no.9). 

If sentences are read too fast, it will be difficult for me to follow. I suggest that the 

speed of speech should be controlled (participant no.40). 

I think that the words provided are not large enough, and this aspect needs to be 

improved. As students, we need to expand our vocabulary (participant no.68). 

I need more words for practice. We need to add more leaning materials in terms of 

difficulty and diversity (participant no.71). 
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4.6 Answers to research questions 

4.6.1 Answer to research question 1: What are the corrective optimals of Chinese 

non-English major EFL learners for the following English vowels: /ɪ/, /iː/, /e/, /æ/, /ʊ/ 

and /uː/?  

The target vowels (i.e. /ɪ/, /iː/, /e/, /æ/, /ʊ/, /uː/) were best produced when 

filtered through corrective optimals consisting of discontinuous multiband filters 

containing a low-frequency component. As indicated, for the majority of the students, 

corrective optimals were identified as follows: 0-320 Hz + 2419-3048 Hz (fcenter = 

2715 Hz) for /ɪ/; 0-320 Hz + 4838-6096 Hz (fcenter = 5431 Hz) for /i:/; 0-320 Hz + 

2419-3048 Hz (fcenter = 2715 Hz) for /e/; 0-320 Hz + 1512-1905 Hz (fcenter = 1697 

Hz) for /æ/; 0-320 Hz + 214-269 Hz (fcenter = 240 Hz) for /ʊ/; 0-320 Hz + 302-381 Hz 

(fcenter = 339 Hz) for /u:/. At the same time, there were some other corrective optimals, 

which were also found to be effective for some of the students in the experimental group: 

0-320 Hz + 1815-2286 Hz (fcenter = 2037 Hz) for /ɪ/; 0-320 Hz + 4567-6459 Hz (fcenter 

= 5431 Hz) and 0-320 Hz + 4435-5588 Hz (fcenter = 4978 Hz) for /i:/; 0-320 Hz + 2016-

2540 Hz (fcenter = 2263 Hz) and 0-320 Hz + 1613-2033 Hz (fcenter = 1811 Hz) for /e/; 

0-320 Hz + 1209-1523 Hz (fcenter = 1357 Hz) and 0-320 Hz + 1815-2286 Hz (fcenter 

= 2037 Hz) for /æ/; 0-320 Hz + 415-523 Hz (fcenter = 466 Hz), 0-320 Hz + 303-382 Hz 

(fcenter = 340 Hz) and 0-320 Hz + 542-682 Hz (fcenter = 608 Hz) for /ʊ/; 0-320 Hz + 

277-349 Hz (fcenter = 311 Hz) for /u:/.  
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4.6.2 Answer to research question 2: Are there any differences between the native 

speaker optimals and the corrective optimals for Chinese non-English major EFL 

learners? If yes, what are these differences? 

According to the results, native speaker optimals and corrective optimals were 

different from one another in two ways. First, the corrective optimals turned out to be 

narrower and finer in comparison with the native speaker optimals as stipulated by 

Guberina and other classical practitioners of the verbotonal theory. Second, the 

corrective optimals were more diverse and less uniform than the native speaker optimals. 

4.6.3 Answer to research question 3: Is the VTPL approach effective for assisting 

the acceptable production of the target English vowels in Chinese non-English major 

EFL learners? In particular, is simple exposure to the corrective optimals alone sufficient 

to bring about acceptable production of the target vowels?  

The experimental group experiencing pronunciation training showed 

statistically significant improvements in terms of both the perception and production of 

the target vowels from pretests to posttests. The overall speaking proficiency also 

improved in a significant way after phonetic correction concerning comprehensibility, 

fluency and pronunciation. The findings indicated that the simple exposure to the 

corrective optimals alone was effective for assisting the acceptable production of the 

target English vowels in Chinese non-English major EFL learners. 

4.6.4 Answer to research question 4: Which approach, VTPL or traditional, is 
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more effective for assisting the acceptable production of the target English vowels in 

Chinese non-English major EFL learners?  

The results indicated that, before training, no significant differences were 

found between the experimental and control groups concerning perception and 

production tasks, including comprehensibility, fluency and pronunciation. The two 

groups started at the same performance level. However, after training, the experimental 

group scored significantly higher than the control group for five out of six vowel sounds 

on both the perception and production tasks (i.e. word-reading, sentence-reading and 

storytelling). Moreover, the improvements were significantly greater in the 

experimental group than in the control group for comprehensibility, fluency and 

pronunciation both in sentence-reading and storytelling. The findings indicated that the 

VTPL approach was more effective than the traditional approach for assisting the 

acceptable production of the target English vowels in Chinese non-English major EFL 

learners. 

4.6.5 Answer to research question 5: What are the Chinese non-English major 

EFL learners’ opinions of the VTPL approach to phonetic correction?  

According to both qualitative and quantitative aspects of data analysis, a great 

majority of students who participated in this study had positive attitudes toward using 

the VTPL approach for learning the target English vowels. The results in the current 

study suggested that, in general, the students were satisfied with the training. 
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4.7 Summary 

This chapter presented the results of both the quantitative and qualitative data 

analysis in a systematic and detailed way. Specifically, the quantitative data were 

analyzed using JASP statistical software. The qualitative data were interpreted using a 

thematic analysis procedure. According to research findings, the VTPL approach 

appeared to be a beneficial and effective approach to phonetic correction of the target 

English vowels for Chinese non-English major EFL learners. In the next chapter, a 

discussion of research findings will be given. 
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CHAPTER 5 

DISCUSSION 

 

This chapter aims to discuss and interpret the research findings presented in the 

previous chapter. The first section focuses on a discussion of corrective optimals, 

including a comparison between the corrective optimals and native speaker optimals. 

The second and third sections include discussions of perception and production 

performances. The fourth section discusses comprehensibility, fluency and 

pronunciation. The fifth section is devoted to a discussion of students’ attitudes toward 

the VTPL approach. The sixth section focuses on the key outcomes of the research. In 

the last section, a summary of the chapter is given.  

 

5.1 Corrective optimals 

As reported in the previous chapter, the target English vowel sounds (i.e. /ɪ/, /iː/, 

/e/, /æ/, /ʊ/ and /uː/) were best produced when the target vowels were filtered through 

the corrective optimals determined in this study (i.e. discontinuous multiband filters) 

(see Section 4.1). Specifically, the combined use of a lowpass filter (below 320 Hz) and 

a single bandpass filter (i.e. partial octave) was determined to be effective for enabling 

students to produce acceptable vowel sounds.  
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According to the results of the study on corrective optimals, there are important 

findings worth pointing out.  

First, the results showed that the majority of students shared the same corrective 

optimals for each of the six target vowel sounds. This indicated that learners from the 

same cultural and educational backgrounds tended to give the same perceptual value to 

the same sound.  

Second, not every individual learner had the same set of personal corrective 

optimals, confirming the existence of significant learner differences in perception of the 

target vowel sounds. The results suggested that although the learners shared the same 

basic perceptual mechanisms, personal differences were still possible.  

Third, corrective optimals constructed with discontinuous multiband filters were 

clearly more effective than the single octave-wide bandpass filter optimals traditionally 

used and the partial octaves (i.e. 
1

2
 octave and 

1

3
 octave) tested in the present study, 

showing the value of combining lowpass filtering and partial octave bands.  

Fourth, most important, as shown in the results of this study, simple exposure to 

corrective optimals followed by repetition did actually influence participants’ speech 

productions at the diagnostic stage even with no perceptual training, thus confirming the 

close connection between perception and production as well as confirming the value of 

the filtering process (simple exposure to unfiltered language did not produce comparable 

improvements).  
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Fifth, it is also important to note that, according to the study’s findings, lowpass 

filtering plays a critically important role in the construction of optimals. As part of the 

tradition of verbotonal theory, optimals consist of octave-wide bands above the 

fundamental frequency (F0). Low frequencies are frequently used in speech treatment. 

In the current study, only the sounds to be learned were filtered, thus maintaining the 

intelligibility of the language used. Necessarily, the lowpass filtering was applied only 

when the target vowel sounds in words and sentences were filtered, and the rest of the 

sounds remained the same, i.e. lowpass filtering was active only for the duration of the 

vowel. In order to offer an explanation for the effectiveness of the lowpass filtering in 

improving vowel production, the following two assumptions are made.  

First, lowpass filtering (fundamental frequency F0) makes vowel sounds more 

salient. As Hillenbrand and Gayvert (1993) proposed, “perceived vowel quality is 

strongly correlated with the frequencies of the two or three lowest formants” (p. 694). 

On the basis of acoustic analysis, the fundamental frequency has been regarded as the 

main correlate of the pitch patterns of the linguistic prosodic systems of tone and 

intonation (Abberton & Fourcin, 1997). Similarly, Honorof and Whalen (2005) also 

pointed out that “fundamental frequency (F0) carries information about many different 

linguistic and paralinguistic aspects of the speech signal” (p. 2193). In other words, the 

fundamental frequency embodies characteristics of the vowel that we are trying to 

produce. After all, each vowel is never produced in a monotone, and we seldom produce 

 



160 

identical sounds. In this sense, the fundamental frequency also helps to reflect the other 

characteristics of the vowel. As a result, when the intonation is changed or corrected 

inside each vowel, all the other formants (i.e. F1, F2, F3, etc.) adjust themselves to and 

become harmonious with the fundamental frequency. This indicates that, without the 

vibration of F0, we cannot produce vowels. It also indicates that if the intonation is 

manipulated, then the formants are also going to get manipulated because it is the 

fundamental frequency of the voice (F0), the intonation that generates the formants. 

Without F0, the intonation, there would be no formants.  

Additionally, the low frequency of the sound stimuli can impact directly on the 

learner’s body as a whole given that the body is sensitive to low frequencies, thus 

offering different and additional support for the sound to be perceived (Asp, 2006; Lian, 

1980).  

However, one of the problems in dealing with pronunciation learning is that we 

have been taught in our academic courses to separate phonemes and intonation from one 

another and to focus initially and primarily on phonemes with intonation then added as 

a kind of decoration. This seems based on the simplistic assumption that spoken 

language consists of a base of individual sounds strung together (the linguistic), with 

intonation (which is only paralinguistic) plastered onto this base structure. Phoneticians 

have long-known, however, that this is simply not the case and that single sounds rarely 

occur in isolation but are constantly in transition: everything is moving, everything is 
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dynamic. Thus, we are usually taught to focus first on individual sounds, and then to 

move on to intonation, but actually, the individual sounds cannot be separated from the 

intonation: they are the same thing. Intonation is embodied in the phonemes and the 

phonemes are embodied in intonation. In our case, exposure to lowpass filtering not 

only helps to emphasize the individual sounds and intonation but also helps to give 

sounds some of their dynamic characteristics. As a result, if a significant, perhaps 

enhanced, intonative component is added to auditory stimuli, learners may become more 

aware of the characteristics of the sounds that they are studying. 

Second, the effectiveness of the lowpass filtering could be explained in relation to 

cerebral lateralization, i.e. left-hemispheric lateralization and right-hemispheric 

lateralization. Over the past two decades, numerous research studies have been devoted 

to the discussion of the issue. Some researchers have stated that language processing 

depends largely on the left hemisphere of the brain (Cogan et al., 2014; Gut, 2009; 

Indefrey, 2011; Price et al., 1996; Schiffler; 1992; Watkins, Strafella, & Paus, 2003). As 

Schiffler (1992) pointed out, the left hemisphere is in charge of “precise, formal verbal 

learning and logical, analytical thinking” while the right hemisphere is responsible for 

“imagery and associative-intuitive and prosodic, verbal learning, as well as concrete, 

holistic-synthetic thinking” (p. 22). Similarly, according to Gut (2009), the left brain is 

responsible for “decoding the meaning of a linguistic message”, whereas the right brain 

is devoted to “the perception of music and the prosodic characteristics (especially pitch) 
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of language” (p. 189). In a word, the left brain is the master of verbal or language-based 

information, while the right brain is the master of non-verbal or performance-based 

information.  

In contrast to the above view, a number of researchers have found that the right 

hemisphere also actively participates in language processing: speech perception and 

speech production involve both hemispheres of the brain (Alexandrou, Saarinen, 

Mäkelä, Kujala, & Salmelin, 2017; Byrd & Mintz, 2010; Hickok & Poeppel, 2007; 

Hultén, Karvonen, Laine, & Salmelin, 2014; Simonyan & Fuertinger, 2015; Silbert, 

Honey, Simony, Poeppel, & Hasson, 2014). For example, in more recent research, 

Alexandrou et al. (2017) explored the neural substrates of natural speech perception and 

speech production with magnetoencephalography by modulating three speech-related 

central features, i.e. the amount of linguistic content, speaking rate and social relevance. 

They reported that “the right hemisphere also occupies an important role in processing 

meaningful speech” and “speech production and speech perception show a notable 

bilateral overlap” (p. 636). At the same time, the results also revealed that “such an 

overlap also occurs for natural speech and that this joint activation pattern is particularly 

salient in the right hemisphere” (p. 636). That is, the notable involvement of the right 

hemisphere in speech processing is highlighted. In this study, the inclusion of a lowpass 

frequency component in the corrective optimals capitalizes on the right hemisphere 

involvement.  
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Moreover, previous research studies also suggested that the left-right brain activity 

is culture-dependent (McGilchrist, 2009; Rozin, Moscovitch, & Imada, 2016; Sheikh & 

Sheikh, 1996; Springer & Deutsch; 1997). For example, Rozin et al. (2016) conducted 

research to direct attention to a possible cultural-brain parallel. In their research, four 

lateralized tasks (i.e. ambiguous face-vegetable array, nose identification, form vs 

function/semantics, and hierarchical processing of letters in letter identification: holistic 

vs analytic processing) were used to distinguish left versus right hemisphere functioning. 

The findings showed that there existed “a significant link between Asian origins and 

rearing, and enhanced, or default right hemisphere processing in three of four cases” (p. 

7), indicating that people from eastern (i.e. East Asian and South Asian) cultures put 

more emphasis on the right hemisphere of the brain as compared to western (i.e. Euro-

American) cultures. This would be the case of Chinese EFL learners. 

Arguably, successful results could be obtained if we take a brain that is already 

trained in performing a lot of right brain processing and feed it right brain type signals 

such as lowpass filtering, because this may influence it more than the brain which has 

no practice in processing signals through the right brain. The point of having the lowpass 

filtering is that individuals can actually maximize the normal language processing 

mechanisms because lowpass filtering acts directly on the right brain. In light of the 

above-mentioned discussions, it is reasonable to expect that, after perceptual training, 

the brain can be more activated in speech processing, helping the learners to raise their 

 



164 

phonological awareness and produce the target vowel sounds acceptably. 

It should also be pointed out, however, that the opposite outcome may be possible: 

stimulating a right brain that is already linguistically-formed may prevent it from 

reacting to novel signals and simply rejecting them as the hemisphere is already 

linguistically formed. Thus, the signals might not be recognized. This realization opens 

up a new set of valuable and original research projects. 

Corrective optimals vs. native speaker optimals 

As mentioned in Chapter 3, the determination of the corrective optimals was based 

on the traditional native speaker optimals. From the research results, the corrective 

optimals and the native speaker optimals differ from one another in two aspects.  

First, the corrective optimals for Chinese non-English major EFL learners were 

shown to have narrower and finer filtering in comparison to the native speaker optimals. 

In terms of the native speaker optimals, the six vowels have traditionally been 

determined as optimal when produced through the filtering of the full octave bands. As 

for the corrective optimals, all six target vowel sounds were best perceived and produced 

when filtered through discontinuous multiband filters containing a low-frequency 

component. Specifically, the majority of the students produced the target vowel sounds 

best when the sounds were filtered through a discontinuous multiband filter 0-320 Hz 

+ 
1

3
 octave or 0-320 Hz + 

1

2
 octave, indicating the effectiveness of the combined use 

of a lowpass filter (below 320 Hz) and a single bandpass filter (
1

3
 octave or 

1

2
 octave). 
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Second, the corrective optimals for Chinese non-English major EFL learners turned 

out to be more varied and less uniform when compared to the native speaker optimals. 

Take /e/ sound, for example, the native speaker optimal for this sound was found to be 

1600-3200 Hz (fcenter = 2263 Hz). In contrast, more corrective optimals were 

diagnosed for /e/ sound, including 0-320 Hz + 2419-3048 Hz (fcenter = 2715 Hz), 0-

320 Hz + 2016-2540 Hz (fcenter = 2263 Hz) and 0-320 Hz + 1613-2033 Hz (fcenter = 

1811 Hz). This indicates the existence of perceptual differences between the native 

speakers of English and Chinese non-native speakers of English. Therefore, in order to 

help learners in non-English speaking countries produce acceptable English sounds, the 

classical verbotonal theory needs to be adjusted and changed to cater to new social 

demands. Henceforth, the focus will be on acceptable performance rather than native 

speaker performance. 

 

5.2 Perception performance  

Between-group comparisons indicated that, in the pretest, no significant differences 

in perception were found between the means of the experimental and control groups, 

indicating that the two groups started at the same level. In the posttest, statistically 

significant differences were found between the means of the two groups for the vowel 

sounds /ɪ/ (p = 0.004), /iː/ (p = 0.002), /e/ (p = 0.009), /ʊ/ (p = 0.006), and /uː/ (p = 0.036), 

with the effect size ranging from 0.49 (medium) to 0.73 (medium to large). Yet, no 
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significant difference was found between the means of the two groups for the sound /æ/. 

In 5 out of 6 instances, the experimental group outperformed the control group after 

training.  

Within-group comparisons indicated that, in the experimental group, statistically 

significant differences were found between perception pretest and posttest scores for all 

six vowels (p < 0.001), with the effect size ranging from 0.70 (medium to large) to 1.15 

(large). In the control group, statically significant differences between pretest and 

posttest scores were found only for /æ/ (p = 0.005) and /u:/ (p = 0.008) and the effect 

sizes were medium.  

The results showed that repeated exposure to the filtered target vowels could, in 

and of itself, without the intervention of teachers or anyone else, result in an 

improvement in pronunciation. The findings of the present study on improved 

perception are in agreement with and confirm the findings of several other studies. For 

instance, Miner and Danhauer (1977) found that exposure to optimal octave bands 

contributed to correct perception and identification of the vowel sounds. Similarly, Asp 

(2006) also pointed out that the optimal octaves were effective for establishing correct 

perception. 

One possible explanation for the positive results relates to the use of lowpass 

filtering. Guberina and Asp (1981), who used the verbotonal approach for rehabilitating 

people with communication problems, pointed out that the lowpass filtering accounted 
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for the enhanced rhythm and intonation of the language. Moreover, according to Laroy 

(1995), the quality of speech sounds (phonemes) was greatly influenced by the 

suprasegmental features of rhythm and intonation. As Jakobson and Waugh (2002) 

pointed out, “the prosodic features are a property of phonemes when functioning as 

syllabics and thus are primarily a property of vowels” (p. 146). Lowpass filtering helps 

to improve vowel perception by highlighting the prosodic features built into every set 

of vowel production. 

 

5.3 Production performance 

In this section, the discussion is devoted to the three aspects of speech production 

tested, i.e. word-reading, sentence-reading and storytelling. They are detailed as follows. 

5.3.1 Word-reading 

Between-group comparisons indicated that, there were no significant 

differences in word-reading between the means of the two groups before pronunciation 

training. That is, the two groups started at the same level. After training, there were 

statistically significant differences between the means of the two groups for the target 

vowels /ɪ/ (p = 0.003), /iː/ (p < 0.001), /e/ (p < 0.001), /ʊ/ (p = 0.010), and /uː/ (p = 

0.027), with the effect sizes ranging from 0.52 (medium) to 0.88 (large). However, in 

the posttest, no significant difference was found between the means of the two groups 

for the sound /æ/, the experimental group outperformed the control group in the 5 other 
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vowels (i.e. 5 out of 6 vowels).  

Within-group comparisons indicated that, in the experimental group, 

statistically significant differences in word-reading were found between pretest and 

posttest scores for these target vowels (p < 0.001) and the effect sizes were all large. In 

the control group, statistically significant differences between pretest and posttest scores 

were found only for /æ/ (p = 0.016) and /u:/ (p < 0.001) and the effect sizes were 0.40 

(small to medium) and 0.58 (medium).  

The better performance of the students in the experimental group 

demonstrates the link between perception and production. According to Guberina and 

Asp (1981), each speaker is a producer, and at the same time, a receiver of speech. The 

way that we produce auditory information is a reflection of the way that we perceive 

speech. Thus, it is reasonable to conclude that if the student’s perception changes, his 

or her speech will also change. If we have corrected the student’s speech, it is because 

we have corrected his or her perception. In the current study, improvements in 

perception did result in improvements in production, confirming that perception and 

production are closely related.  

When speaking in English, it is important to stress the correct syllable in each 

word as well as the sentence in order to achieve clear communication. This is known as 

word stress. In English, every word has a word stress, which is only on a vowel. Word 

stress helps us to make sure which version of a particular word we are hearing. For 
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example, PREsent is the noun that refers to a thing that you give to somebody as a gift 

and preSENT is the verb that means offering something to someone. Although the two 

words share the same root, the word stress falls on different syllables. According to 

Carmen (2010), English native speakers use word stress so naturally that they do not 

even notice they use it. If non-native speakers who speak English to native or other 

competent speakers of English do not use word stress properly, they will encounter two 

problems. First, they will find it difficult to understand competent speakers of English, 

especially those who speak fast. Second, the competent speakers of English find it 

difficult to understand them. In the current study, interview data showed that, at the 

beginning, students reported having more difficulty figuring out the difference between 

contrasting vowel sounds, however, after training, the students said they had fewer 

problems and were able to tell the difference. Taking into account the fact that word 

stress is always on a vowel, together with the students’ improvements in the production 

of the target vowels, it is reasonable to conclude that after training the students’ use of 

word stress had also improved comparatively.  

5.3.2 Sentence-reading 

Between-group comparisons indicated that, in the pretest, no significant 

differences in sentence-reading were found between the means of the two groups. They 

started at the same level. In the posttest, significant differences were found between the 

means of the experimental and control groups for /ɪ/ (p = 0.004), /iː/ (p = 0.003), /e/ (p 
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= 0.010), /ʊ/ (p = 0.008), and /uː/ (p = 0.044), with the effect sizes ranging from 0.47 

(medium) to 0.70 (medium to large). However, no significant difference was found 

between the means of the two groups for the sound /æ/. This means that the experimental 

group performed much better than the control group in 5 out of 6 instances. 

Within-group comparisons indicated that the experimental group improved 

significantly in sentence-reading from the pretest to the posttest concerning the 

production of the target vowels /ɪ/ (p < 0.001), /iː/ (p < 0.001), /e/ (p < 0.001), /æ/ (p = 

0.002), /ʊ/ (p < 0.001), and /uː/ (p < 0.001), with the effect sizes ranging from 0.54 

(medium) to 1.26 (large). In the control group, statistically significant differences 

between pretest and posttest scores were found only for /æ/ (p = 0.029) and /u:/ (p = 

0.004) and the effect sizes were 0.36 (small to medium) and 0.48 (medium).  

In this study, three kinds of filtered sentences (i.e. optimal sentences, contrast-

embedded sentences and non-optimal sentences) were designed to help raise the 

students’ phonological awareness for both the experimental and control groups. During 

the self-managed training sessions, experimental group students went through the 

digitally-filtered sentences of varying difficulty, ranging from load-lightening activities 

to load-increasing activities. The good results confirmed the effectiveness of the 

corrective optimal filters and evidenced that students’ awareness of English 

pronunciation has been enhanced, and they were able to produce the target vowels 

acceptably concerning sentence-reading.  
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According to interview data, at the beginning of training, students in the 

experimental group reported their difficulty in following the sentences because they 

were read too fast. In contrast, at the end of the treatment, the students noted they were 

more accustomed to the rapid spoken English. Surprisingly, they were able to quickly 

retrieve and process not only the target vowel sounds but many other language sounds 

(i.e. vowels and consonants) too. This shows that changes in perception lead to changes 

in the brain, providing additional support for the impact of verbotonal theory on 

neuroplasticity. 

5.3.3 Storytelling 

Between-group comparisons indicated that, in the pretest, there were no 

significant differences in storytelling between the means of the experimental and control 

groups, showing that the two groups started at the same level. In the posttest, however, 

there were statistically significant differences between the means of the two groups for 

5 out of 6 target vowels /ɪ/ (p = 0.004), /iː/ (p = 0.003), /e/ (p = 0.009), /ʊ/ (p = 0.013), 

and /uː/ (p = 0.037), with the effect sizes ranging from 0.49 (medium) to 0.72 (medium 

to large). No significant difference was found between the means of the two groups for 

the sound /æ/. Clearly, the experimental group outperformed the control group.  

Within-group comparisons indicated that, in the experimental group, 

statistically significant differences in storytelling were found between pretest and 

posttest scores for the six target vowels (p < 0.001), with the effect sizes ranging from 
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0.62 (medium to large) to 1.29 (large). In the control group, statistically significant 

differences were found only for /æ/ (p = 0.006) and /u:/ (p = 0.015) and the effect sizes 

were 0.47 (medium) and 0.41 (small to medium).  

As storytelling is more akin to real-life communication, the VTPL approach 

is also likely to be especially valuable for real-life communication, which is more 

demanding than word-reading and sentence-reading. It works better most likely because 

the knowledge is better internalized and more retrievable as a result of the way in which 

it was learned. There are a number of studies that lend support to the findings of the 

present study in terms of longer connected speech. For instance, a study by Zhang (2006) 

reported that the students assisted by the verbotonal-based approach did much better in 

conversations (i.e. short dialogues) than the control group concerning the aspects of 

intelligibility, intonation and pitch. In He’s (2014) research, she found that the students 

working with the verbotonal-based approach did perform significantly better in oral 

interviews as compared to the students using the traditional approach. Similarly, a more 

recent study by Yang (2016) suggested that the verbotonal-based approach was a better 

choice for improving the students’ overall performances in oral interviews and helping 

them produce a flow of meaningful speech. 

The effectiveness of the VTPL approach in facilitating carryover to longer 

connected speech could be explained by the fact that this approach puts emphasis on 

both vowel sounds and intonation. As aforementioned, individual sounds are not 
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isolated from the intonative context of their productions. In reality, intonation is an 

integral part of what we call a sound, and a sound is an integral part of intonation, and 

all vowels are a product of fundamental frequency (i.e. intonation). Furthermore, the 

melody influences and overrides the formants. That is, the fundamental frequency 

necessarily embodies characteristics of the vowel that we are trying to produce. 

Traditionally, we talk about sounds and intonation as being separate from each other, 

and then we connect them. This approach is based entirely on our categorization and 

conceptualization of the relationship between vowel sounds and prosody. We look at F1, 

F2, F3, etc. and we decide that these are somehow different from F0, yet, without F0, there 

would be no F1, F2, F3, etc. In other words, the distinction between individual sounds 

and intonation is a false distinction. 

The integration of both features explains why the students in the experimental 

group could produce longer connected speech (i.e. storytelling) that can be understood 

more easily. It actually says that, as an outcome of training, the face-to-face longer 

natural utterances are more successfully produced and also the differences between the 

experimental and control groups are greater (see Table 4.11). This means that the sounds 

of utterances can be retrieved and produced faster in the experimental group. This is an 

indication that the phonemes the students are trying to learn are somehow more deeply 

embedded in the experimental group than in the control group. That is to say, they are 

better managed in the brains of the experimental group. Exactly how this happens cannot 
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be addressed by the current study. Importantly, it is in face-to-face mode where these 

skills are really needed in real life so as to competently maintain spoken interaction. 

Moreover, the fact that the sounds can be retrieved and produced faster is also an 

indication of improved phonological working memory in the experimental group. 

In addition, when the lowpass filter is added to the target vowel sounds, the 

prosodic features of the sounds are enhanced, leading to better awareness-raising and 

meaning-making and better internalization by the learner of the characteristics of the 

sounds being learned and greater capacity to recall successful production techniques. 

The results indicated that the two groups started at the same perceptual and 

production level. However, after training, as is shown by the improvement ratio, the 

experimental group outperformed the control group by a factor of 8.76 times on average 

concerning all perception and production tasks taken together, indicating that the VTPL 

approach was more powerful when compared to the traditional approach in helping the 

students correctly perceive and acceptably produce the target vowel sounds. 

 

5.4 Comprehensibility, fluency and pronunciation 

This section is concerned with discussions of comprehensibility, fluency and 

pronunciation in sentence-reading and storytelling. The first subsection focuses on a 

discussion of comprehensibility. The second subsection is devoted to a discussion of 

fluency. The third subsection includes a discussion of pronunciation. 
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5.4.1 Comprehensibility 

As an essential aspect of L2 proficiency, most recent studies define 

comprehensibility in Munro and Derwing’s (1995a) sense. From their point of view, 

comprehensibility is defined as listener’s judgements concerning the effort required to 

understand an L2 speech production, rather than the listener’s understanding of the 

content (Derwing et al., 1998; Derwing et al., 2008; Munro & Derwing, 1995a). Over 

the years, a distinction has grown between comprehensibility and intelligibility. 

According to Levis (2006), the difference between comprehensibility and intelligibility 

depends on whether the concept of intelligibility is understood in its narrow or broad 

sense. Intelligibility is assessed through the inspection of listeners’ accuracy of L2 

learners’ utterances (narrowly speaking). More broadly, the term is used 

interchangeably with comprehensibility and refers to the ease of understanding (Munro 

& Derwing, 1995a). In this study, comprehensibility coveys the same meaning as 

intelligibility and refers to the ease of general understanding. 

Between-group comparisons indicated that, in the pretest, no significant 

differences in sentence-reading and storytelling were found between the means of the 

two groups concerning comprehensibility, showing that the two groups were at the same 

comprehensibility level before training. However, after treatment, there existed 

significant differences in sentence-reading (p = 0.001) and storytelling (p = 0.005) 

 



176 

between the means of the two groups and the effect sizes were medium to large. That 

is, the experimental group significantly outperformed the control group.  

Within-group comparisons indicated that the experimental group improved 

their comprehensibility from the pretest to the posttest in a statistically significant way 

in terms of sentence-reading and storytelling (p < 0.001) and the effect sizes were large. 

However, no such improvement occurred in the control group.  

According to previous research, a series of studies have been conducted to 

investigate the impact of segmentals and suprasegmentals on the measure of 

comprehensibility. Crowther, Trofimovich, Saito and Isaacs (2015) argued that 

comprehensibility was associated with both segmentals and suprasegmentals. That is to 

say, not only segmental but also suprasegmental features can affect comprehensibility. 

Importantly, previous research found that suprasegmentals affected the way segmentals 

were pronounced (Sewell, 2016). Derwing (2008) also noted that suprasegmental 

features appeared to have more impact on comprehensibility than segmental features. 

Taking into consideration the improvements obtained by the experimental group, it 

seems reasonable to conclude that the VTPL approach is unexpectedly effective in 

improving comprehensibility, even though no training was conducted at the prosodic 

level. We can surmise from previous research studies that the lowpass filtering may be 

significantly responsible for the improved management of comprehensibility as per He 

(2014) and Yang (2016). That is, the use of even small amounts of the low-frequency 
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band (below 320Hz) to filter the target vowel sounds may have helped to provide enough 

prosodic assistance to improve speech comprehensibility significantly. 

5.4.2 Fluency 

In recent years, the fluency dimension of speech has attracted much attention 

from scholars in the field of L2 speech production (Derwing & Munro, 2009; Derwing 

et al., 1998; Kang, 2010; Saito et al.,2015; Trofimovich & Isaacs, 2012). De Jong (2016) 

argued that fluency was one of the most critical dimensions of speech that made an L2 

production performance successful. In terms of fluency evaluation, some scholars 

suggested that the assessment of fluency depended on several concrete measures of 

speech. According to Trofimovich and Isaacs (2012), they include filled (non-lexical) 

pauses, unfilled (silent) pauses, pause errors, repetitions/self-corrections, articulation 

rate and mean length of run (MLR). In the present study, to make the judgement more 

manageable, the notion of fluency is understood as general fluency when speaking 

English.  

Between-group comparisons indicated that, in the pretest, there were no 

significant differences in fluency between the means of the experimental and control 

groups in terms of sentence-reading and storytelling. In other words, they started at the 

same fluency level. However, after training, there existed significant differences 

between the means of the two groups with regard to sentence-reading (p = 0.005, 
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medium to large effect) and storytelling (p = 0.012, medium effect): the experimental 

group outperformed the control group.  

Within-group comparisons indicated that, the experimental group improved 

their fluency from the pretest to the posttest in a statistically significant way concerning 

both sentence-reading and storytelling (p < 0.001) and the effect sizes were large. In 

contrast, no significant improvement was found within the control group.  

In other words, the experimental group showed more fluent speech production 

as compared to the control group, indicating that the VTPL approach was more effective 

than the traditional approach in enhancing the students’ fluency. This is a welcome but 

unexpected result. One possible explanation for this surprising result is that while both 

groups focused on the production of individual sounds in identical connected speech 

contexts, the procedures adopted by the experimental group used low-frequency input 

that seems to have had a collateral impact. 

As we know, many learners have problems with their English and struggle to 

become fluent speakers. However, they find it difficult to produce sentences in a fluent 

way when they speak, even though they study hard and learn lots of grammar and 

vocabulary. One possible explanation for this refers to the learners’ lack of flow in their 

speech production that emerges from their inability to quickly retrieve from memory 

and produce a rapid stream of correct grammatical, lexical and phonological structures. 

When it comes to L2 oral ability, for better fluency, the concept of flow cannot be 
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overlooked. It is widely accepted that flow is basically comprised of four constructs, 

including contractions, reductions, linking and flap sound. In this sense, better flow 

enables better fluency. In terms of the good experimental results for fluency, it is logical 

to conclude that the students’ flow in the experimental group has also improved 

comparatively after training.  

5.4.3 Pronunciation 

As a medium of communication used by people speaking different languages, 

the English language has now moved to a new status as a global language and worldwide 

lingua franca (Galloway, 2017; House, 2014; Jenkins, 2015; Matsuda, 2012; Northrup, 

2013; Pan, 2015; Rose & Galloway, 2019; Seidlhofer, 2011; Walker, 2010). In response 

to this trend, English pronunciation learning and teaching should no longer focus on 

helping learners to speak English like a native. Instead, it should be more focused on 

helping learners produce sounds which fall within the range of acceptable realizations 

of sounds for most speakers of English. The current study, in line with this idea, focuses 

holistically on acceptable production of the sounds of English.  

Between-group comparisons indicated that, in the pretest, there were no 

statistically significant differences in pronunciation between the means of the two 

groups concerning sentence-reading and storytelling. In other words, they started at the 

same level. However, in the posttest, significant differences were found between the 

means of the two groups with regard to sentence-reading (p < 0.001, large effect) and 
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storytelling (p = 0.005, medium to large effect). That is, the experimental group did 

significantly better than the control group. 

Within-group comparisons indicated that, in the experimental group, 

significant differences in pronunciation were found between pretest and posttest scores 

concerning sentence-reading and storytelling (p < 0.001, large effect), while no such 

difference was observed in the control group.  

In other words, the students in the experimental group significantly improved 

their pronunciation after being exposed to the VTPL approach. This is an indication that 

after training the experimental group could produce more acceptable English sounds (i.e. 

vowels and consonants) than the control group. As Lian (1980) argued, the successful 

learning of pronunciation happens when the learners are able to defeat their “deafness” 

and develop a “feel” of body and phonation. After training, students in the experimental 

group were able not only to feel better the target vowel sounds but also felt better the 

surrounding sounds (i.e. other vowels and consonants). This is probably because after 

being exposed to the filtered target vowel sounds, students’ perceptions of these sounds 

would most likely be corrected, and thus leading to changes in their brains which would 

further act on their perceptions and productions of the English vowels and consonants.  

The results of the present study indicated that the two groups started at the 

same performance level in sentence-reading and storytelling in terms of 

comprehensibility, fluency and pronunciation. In contrast, after treatment, as is shown 
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by the improvement ratio, the experimental group was on average 4.31 times better than 

the control group concerning all three aspects. Although we did not set out to explicitly 

improve comprehensibility, fluency and pronunciation, a welcome side effect of 

pronunciation training for the six vowel sounds of the study resulted in all three 

measures improving. In contrast, the control group did not improve in any of these 

aspects. This is an important outcome and additional benefit to the VTPL approach.  

To summarize, the VTPL approach turns out to be a valuable approach for 

enabling Chinese non-English major EFL learners to generate acceptable productions 

of the target English vowel sounds. 

 

5.5 Students’ attitudes toward the VTPL approach 

The qualitative aspect of results obtained from the current study indicated that a 

great majority of students in the experimental group showed positive attitudes toward 

the VTPL approach which implied that most of the students were satisfied with this 

approach. A detailed discussion is presented below.  

First, according to the results, a majority of students (75.7%) thought that the 

current pronunciation lessons were interesting. They reported that pronunciation 

learning assisted by the VTPL approach was good, effective and impressive. Arguably, 

this is likely to reduce their affective filter (Krashen, 1982) and enable them to learn the 

target vowels better. As is shown in the results, several students (10.8%) thought the 
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lessons were not interesting and reported they were afraid of the filters and not interested 

in the filtered sounds. 

Second, a high percentage of students (64.8%) reported that the current 

pronunciation lessons were helpful in assisting the production of the target vowels. Two 

possible explanations would account for the helpfulness. One explanation was that, in 

the present study, each student was optimally supported using the corrective optimals, 

which is connected to precision language education (Lian & Sangarun, 2017). Another 

explanation was that the pronunciation training was well organized to include 

awareness-raising activities of varying difficulty, ranging from optimal to non-optimal 

as per standard verbotonal theory. At the same time, some of the students (32.4%) were 

uncertain about the helpfulness of this approach. As noted, they found themselves 

confused by the unusual features of the procedures used in this study, although it clearly 

worked for them.  

Third, a majority of students (59.4%) indicated that they felt confident about 

improving their pronunciation thought the VTPL approach. As reported, they became 

more confident and less worried and could face their problems better. However, as 

indicated in the qualitative data, some students (35.1%) were uncertain about their 

confidence in using this approach to improve their pronunciation. The concern they 

expressed was that although they thought it worked for those vowels, they were not sure 

if this approach would work for other English vowels and consonants.  
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Fourth, a high percentage of students (67.6%) felt comfortable with the current 

pronunciation lessons. A possible explanation for this was that the learning protocol 

created in this study allowed students to work entirely on their own. That is, they could 

take charge of their learning in a self-managed learning environment. However, as 

indicated, a minority of students (27%) were undecided. The reason they mentioned was 

that they were not accustomed to the filtered sounds.  

Fifth, a majority of students (59.4%) reported they preferred the VTPL approach to 

other approaches in pronunciation learning. As indicated, they expressed their good 

feelings toward the VTPL approach. They also noted that this approach worked much 

better for them in comparison to the traditional approach concerning pronunciation 

learning because the learning materials provided were more tailored to meet individual 

learner’s pronunciation learning needs. In contrast, a minority of participants (16.2%) 

did not show their preference for the VTPL approach. They reported that they had not 

been exposed to other approaches, and therefore, they were unable to say which 

approach was most suitable for them to use.  

Sixth, a high percentage of students (72.9%) reported that they liked to learn 

pronunciation on their own through the VTPL approach. They reported that this 

approach was effective in addressing individual differences as well as assisting 

individual learning. One explanation was that, in the current study, each student was 

diagnosed and supported at a personal level. Another explanation was that each student 
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had free access to the personalized learning materials designed for classroom training. 

Therefore, they could enjoy more freedom and decide on their own about what to 

practice and when to practice.  

Seventh, a great majority of participants (83.7%) reported that they could make 

better sense of the pronunciation of the vowels by using the VTPL approach. One 

explanation was that the sounds have been internalized and stayed in students’ 

phonological working memory. Another explanation was that students’ “deafness” has 

been defeated and therefore were able to develop a better “feel” of body and phonation.  

Eighth, a very high percentage of students (86.4%) stated that they could identify 

the pronunciation of the vowels more effectively. They reported that personal corrective 

optimals were helpful, and they were able to listen and speak better. They also noted 

that they were more able to tell the difference between the contrasting vowel sounds.  

Ninth, a majority of students (70.2%) reported that their motivation to learn 

pronunciation was strengthened. A possible explanation for this would be that the 

students had the desire to learn after an initial improvement in the pronunciation of the 

target vowel sounds. A minority of students (27%) were undecided about whether or not 

this approach would strengthen their motivation to learn. They explained that they 

encountered some problems during the learning process, such as difficulty in following 

the recordings, confusion with short and long vowels and the fast speech rate and 

therefore, they rated their answers as undecided.  
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This is a very positive outcome, taking into account the number of people disagreed 

is relatively small. As is shown in the results, a majority of students expressed good 

feelings toward the VTPL approach. This is an indication that in general students were 

satisfied with the treatment. The number of undecided participants is interesting as it 

does not indicate satisfaction but confusion or puzzlement at some of the more unusual 

features of the procedures used. 

 

5.6 Key outcomes of the research 

As the results of the above discussions, a number of key outcomes have become 

apparent. They are summarized below. 

First, the classical notion of the single, octave-wide, bandpass filter optimals as 

originally defined by Guberina was redefined to include narrower and finer digital 

filtering, thus enriching one of the verbotonal theory’s long-standing beliefs and 

practices. As indicated in this study, an optimal can and should contain a low-frequency 

or fundamental frequency component as it clearly assists in generating a better-quality 

optimal (i.e. better-quality perception and production).  

Second, although we did not set out to improve the students’ performance on 

prosody, a welcome but unexpected side effect of training for the six English target 

vowels resulted in a significant improvement in their prosody as evidenced by the 

significant improvements in comprehensibility and fluency, both of which depend on 
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prosody.  

Third, it is important to point out that, in this study, a simple self-managed 

teacherless training system was developed. The whole system was student-centered 

rather than teacher-centered. No teaching was performed in any form during the training. 

In other words, the students were involved in self-managed learning, and the whole 

process was teacherless. The students had total freedom to learn at their own speed. 

However, fundamentally, this system depended primarily on the automatic nature of the 

pronunciation training. Basically, if we feed the brain the right signal, then the brain will 

do the work for us, without any further intervention. 

Fourth, a helpful diagnostic protocol was created to provide guidance on the steps 

to be taken when conducting a diagnosis of the corrective optimals for the sounds of 

English for Chinese non-native speakers of English. This protocol could also hopefully 

be used or adapted to other language sounds and other contexts.  

Fifth, the present study indicates that while an improvement in a learner’s prosody 

helps to improve his or her pronunciation (He, 2014; Yang, 2016; Zhang, 2006) an 

improvement in a learner’s pronunciation (as per the VTPL approach) helps to improve 

his or her prosody, confirming the reciprocity between prosody and pronunciation 

training in the verbotonal approach.  

Sixth, the distinction between sounds and intonation was redefined. Or, to put it 

another way, the study made explicit the fact that intonation is an integral part of 
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language sounds thus demonstrating that the common distinction between intonation 

and language sounds is a false distinction created by the current discourse in TESOL 

(Teaching English to Speakers of Other Languages) that separates language sounds (the 

linguistic) from intonation/prosody (the paralinguistic). This separatist discourse clearly 

prioritizes the “linguistic” over the “paralinguistic” as the terms themselves indicate.  

Seventh, optimal learning sequences were created and implemented to maximize 

the pronunciation learning experience under the experimental conditions. Specifically, 

this refers to the gradual shift from optimal to non-optimal built into this study as per 

standard verbotonal practice. In the present study, to assist the acceptable production of 

the target English vowels, several phonetic learning environments were constructed and 

used throughout the pronunciation learning process, progressing from optimal to non-

optimal environments. Specifically, the students practiced the target vowels in an 

optimal learning environment first, and then they moved to a neutral learning 

environment and after that, they practiced the vowel sounds in a non-optimal learning 

environment. After repeated exposure to both the optimal and non-optimal phonetic 

environments, the students’ perceptions of these vowel sounds would be more 

effectively reorganized. 

Eighth, typical use of low frequencies in the verbotonal approach focuses only on 

the development of acceptable prosodic speech productions. In this perspective, entire 

sentences are filtered, thus rendering them unintelligible. These unintelligible sentences 
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are then fed to the learners according to protocols established for that purpose (He, 2014; 

Lian, 1980, 2004, 2014; Yang, 2016). This procedure works well for sensitizing learners 

to the prosodic patterns of language. However, it works less well when focusing on 

individual sounds as the phonological information is obliterated. In this study, to make 

the target English vowels more salient and act more effectively on students’ perceptual 

systems, the vowel sounds and only the vowel sounds in the sentence stream were 

filtered. 

 

5.7 Summary 

This chapter opened with the discussion of corrective optimals and native speaker 

optimals. Next, it focused on the interpretation of perception performance and 

production performance. Then, the discussion was devoted to comprehensibility, 

fluency and pronunciation, followed by the discussion of the students’ attitudes toward 

the VTPL approach. After that, the key outcomes of the research were presented. In the 

next chapter, the summary of the study, implications, limitations, as well as 

recommendations for future research, will be presented. 
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CHAPTER 6 

CONCLUSION 

 

The chapter consists of four sections. The first section summarizes the research 

findings. The second section discusses the implications. The third section is concerned 

with the limitations of the present study. In the last section, some recommendations for 

future research are presented. 

 

6.1 Summary of the study 

Based on the verbotonal theory of phonetic correction, the current study 

investigated the corrective optimals of the target English vowels for Chinese non-

English major EFL learners and also investigated whether the use of the corrective 

optimals alone would be sufficient to bring about acceptable production of the target 

vowels in the selected sample using a self-managed approach.  

Participants in this study were 76 first-year non-English major undergraduates form 

a local university in China. They were randomly assigned to the experimental and 

control groups. Both groups were pretested for perception and production performances. 

No significant differences were found between them. The two groups went through 

exactly the same training procedures and materials with only two differences: (a) the 
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experimental group went through a diagnostic phase to determine each person’s 

corrective optimals and (b) members of the experimental group listened to optimally 

filtered materials while the members of the control group did not. Otherwise, their 

activities were identical. Variables were strictly controlled. Hopefully, 

extraneous/unexpected variables were eliminated. It is important to note that there was 

no teaching involved in any form other than a short training period to introduce them to 

the VTPL approach and its activities (no content teaching). All participants were 

involved in a self-managed learning environment. 

The present study was conducted to answer the following five research questions: 

(1) What are the corrective optimals of Chinese non-English major EFL learners 

for the following English vowels: /ɪ/, /iː/, /e/, /æ/, /ʊ/ and /uː/?   

(2) Are there any differences between the native speaker optimals and the corrective 

optimals for Chinese non-English major EFL learners? If yes, what are these 

differences?  

(3) Is the VTPL approach effective for assisting the acceptable production of the 

target English vowels in Chinese non-English major EFL learners? In particular, is 

simple exposure to the corrective optimals alone sufficient to bring about acceptable 

production of the target vowels?  
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(4) Which approach, VTPL or traditional, is more effective for assisting the 

acceptable production of the target English vowels in Chinese non-English major EFL 

learners? 

(5) What are the Chinese non-English major EFL learners’ opinions of the VTPL 

approach to phonetic correction?  

To answer these questions, a mixed methods research design was adopted. The 

study was quasi-experimental in nature. The quantitative data were collected through 

the diagnosis of the corrective optimals, questionnaires and tests (i.e. the perception pre- 

and posttests and the production pre- and posttests). The qualitative data were collected 

from students’ questionnaires, self-reports and semi-structured interviews. The 

quantitative data collected were analyzed using JASP (Version 0.12.2; JASP Team, 

2020) statistical software. Specifically, descriptive statistics were used to explore the 

frequency distributions of the students’ personal corrective optimals concerning the 

target English vowel sounds. Both paired samples t-tests and independent samples t-

tests were conducted to examine the intragroup differences as well as the between-group 

differences in and between the pretest and posttest. With regard to the qualitative data, 

a thematic analysis focusing on themes was processed (Braun & Clarke, 2006). A brief 

summary of the major findings is given below. 

First, according to the results of corrective optimals identified in this study, it can 

be concluded that the students produced the target vowel sounds best when the sounds 
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were filtered through personal corrective optimals consisting of the single bandpass 

filters enriched by the addition of a lowpass filter (below 320 Hz), i.e. discontinuous 

multiband filters. 

Second, the corrective optimals were found to be narrower and finer in comparison 

with the native speaker optimals traditionally used in typical verbotonal practice 

(Guberina, 1972). Besides, the corrective optimals were more diverse and less uniform 

as compared to the traditional optimal octaves.  

Third, the results of the students’ perception and production performances indicated 

that, from pretests to posttests, the experimental group that trained with the VTPL 

approach showed statistically significant improvements concerning both perception and 

production of the target vowels. After training, the experimental group’s overall 

speaking proficiency also significantly improved in terms of comprehensibility, fluency 

and pronunciation. That is, simple exposure to the corrective optimals alone was 

effective for assisting the acceptable production of the target English vowels in the 

selected sample. 

Fourth, based on the results of the students’ perception and production 

performances, it was clear that, the experimental group outperformed the control group 

for five out of six vowel sounds on all perception and production tasks. The 

experimental group also outperformed the control group in terms of comprehensibility, 

fluency and pronunciation. That is, the VTPL approach was more effective in 
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comparison with the traditional approach not only strictly in the perception and 

production of the target vowels but more generally too (a welcome surprise and a 

reflection of the power of the system). 

Fifth, as is shown in the results of the present study, a high percentage of 

participants were positive about learning the target English vowels through the VTPL 

approach. These results indicated that, in general, the students were satisfied with the 

treatment. Although some students felt uncertain about the procedures due to their 

unfamiliarity, the vast majority of students, even the doubters, improved.  

Here are some additional important findings emerging from this research. 

First, undoubtedly, the most significant finding to emerge from this study is the 

redefinition or at least refinement of the notion of optimals. Ultimately, this redefinition 

will impact on native speaker optimals as well. This redefinition changes both some 

fundamental tenets of verbotonal theory and opens up avenues for new research into 

corrective optimals which may, in turn, give rise to a complete or at least very large set 

of research-based corrective optimals for learners of English and other foreign 

languages in due course.  

Second, another significant finding to emerge from the study is the unexpected 

effectiveness of corrective optimals in helping to improve intonation. This will shed 

light on intonation training as well as pronunciation training. 

Third, it seems that these optimals will be able to be applied in the context of 
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teacherless pronunciation learning, thus enabling students to learn in a fully self-

managed environment. 

Fourth, the diagnostic protocol created in this study can help identify the corrective 

optimals for other English vowels and consonants as well, thus assisting the learners’ 

acceptable production of all English sounds. 

Fifth, the present study helps to strengthen the idea of the reciprocity between 

intonation and pronunciation training, thus giving additional evidence for future 

intonation training and pronunciation training. 

Sixth, an important finding to emerge from the study is the redefinition of the 

distinction between sounds and intonation which will help remove the false distinction 

created by current discourse in pronunciation learning that separates sounds (the 

segmentals) and intonation/prosody (the suprasegmentals). 

Seventh, optimal sequences designed in this study can help sensitize and reinforce 

the learners’ perceptions of the target English vowel sounds. This will shed light on the 

design of load-lightening and load-increasing activities concerning awareness-raising 

and meaning-making in pronunciation learning and teaching.  

Eighth, to make the target vowels sounds more salient, the filtering is limited to 

individual sounds rather than on the whole word or sentence and it works quite well, 

indicating that filtering can work successfully at the sound level.  
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6.2 Implications 

According to the findings of this study, the following five implications can be 

extrapolated. They are presented below. 

6.2.1 Verbotonal theory 

This study enriches verbotonal theory by refining the notion of optimal away 

from a monolithic one size fits all set of frequency bands controlled, perhaps, by the 

aspiration to discover or establish universal features specific to each language (i.e. a 

linguistic model) toward a more nuanced concept where the learner, not the language, 

is central. If there are commonalities in optimal frequency bands, they are due not so 

much to the language as to the cultural environments of learners that have resulted in 

the construction of similar understandings and perceptual systems in individuals. This 

clearly demonstrates that perception is a property of the listener and not a property of 

the language. Verbotonalism has always recognized the centrality of the learner during 

the act of perception but, somehow, the reliance on single, monolithic, optimal 

frequency bands contradicts this. The present study eliminates that contradiction by 

redefining and refining the notion of optimal to bring into line with a major principle of 

verbotonalism that an act of perception is an act of individual, personal, meaning-

making. 
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6.2.2 Precision language education 

These findings encourage us to try and extend our understanding of the 

concept of optimality in phonetics to language education in general. Clearly, the idea of 

optimization works quite well in terms of sounds, but we still do not know whether it 

works for other aspects of language learning, such as listening, reading and writing etc. 

It may be possible to create optimized input conditions there too. To get into this frame 

of mind, we might ask ourselves questions like: Does it work for something else? What 

might we optimize, and how do we optimize conditions? These are important questions 

to ask because we need to identify as precisely as possible what we will do in order to 

be able to have a maximally effective intervention process, in the spirit of precision 

language education (Lian & Sangarun, 2017). The precision language education project 

is necessarily heavily dependent on optimization, even though it may not be expressed 

in those terms. 

With time, and in a precision language education perspective, it will be 

valuable to develop a streamlined self-diagnostic process based on our work but, further 

refined to enable fine-tuning of the corrective optimals required by each learner. Such a 

refinement might be based on developments in artificial intelligence (AI) and may even 

free the diagnostic process from human intervention, thus reducing our reliance on 

people, freeing them to do something else and encouraging autonomy in language 

learners. Some prototype work is already being researched by Andrew Lian (personal 
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communication, 2020) using TensorFlow to produce simple but useful expert systems 

for pronunciation verification.  

6.2.3 Theory of learning 

Results have important implications for the theory of learning in terms of 

meaning-making and awareness-raising. Learning has been traditionally understood as 

simple knowledge transmission: remembering things. In this sense, classroom teaching 

was centered on habit formation and on the teacher talking about information. However, 

in the present study, the promising results demonstrated that we could create optimal 

conditions requiring no teacher intervention and supervision as opposed to traditional 

learning and teaching systems where teachers constantly intervene. This means that it is 

possible for students to learn something correctly without actually being taught by simply 

being provided with an appropriate learning approach, such as the VTPL approach which 

acts directly on the learners’ perceptual system and induces neuroplastic change.  

Importantly, taking into account the effectiveness of the teacherless system, 

the present study helps open up a new possibility for learners in non-English speaking 

countries. This is really important because nowadays we have a large and increasing 

number of people learning English throughout the world (Godwin-Jones, 2018) and it 

is important to keep learning standards at the highest possible levels and to distribute 

these across all environments. By involving students in the teacherless system, we are 
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able to lighten the face-to-face loads of teachers by removing some materials and 

activities from the classroom and putting them directly into the hands of learners.  

6.2.4 Teacher education 

Some of the implications emerging from the findings relate specifically to 

teacher education programs, such as the Master of Arts in TESOL. The present study 

effectively defines a different mindset for dealing with pronunciation difficulties 

encountered by learners, thus triggering specific interventions designed to target and 

respond to students’ specific pronunciation learning problems. Importantly, the results 

confirm that people are different because people are in fact affected differently by the 

various signals to which they are exposed (in this case digital filtering). It also shows 

that, first and foremost, they are individuals who nevertheless have certain 

characteristics that are similar to those of others by virtue of their culture, education and 

other sociolinguistic milieu. These findings, when put together, argue for learners being 

thought of not as a monolithic, somehow homogenous, block but as individuals with 

significant differences between them. In order to deal in the most effective way with 

students’ learning problems and difficulties, both in-service teachers and future teachers 

should be able to understand this phenomenon so as to create a structure where a 

diagnosis conducted at the individual level is possible as a prelude to further 

intervention. That is to say, in order to help people achieve successful learning 

outcomes, teachers should rethink what they teach and how they teach as a function of 
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the individuals that they are teaching and as a result of the new knowledge created in 

this research. In effect, this means rethinking and redesigning the notion and the role of 

the syllabus in both classroom and non-classroom settings and perhaps attaching greater 

value and importance to work done outside the classroom.  

In addition, as we enter the 21st century and go further into the information 

age, with the rapid development of computer science and technology, now, more and 

more educational institutions and schools are seeking new possibilities to use 

technology to improve their language teaching quality and students’ learning. As Liu 

(2009) states, learning and teaching foreign languages through technology seems to be 

a new trend in foreign language education. Similarly, according to Quaglia and Lande 

(2016), the teacher who has no idea of how to use technology will be replaced by the 

teacher who does know technology. Under these circumstances, teachers will need to 

have a good knowledge of technology as well as language pedagogy, and they will need 

to be able to handle both equally well. This means that potentially a new kind of teacher 

will become necessary for teaching English and other languages in the new era.  

More importantly, though, the theoretical and practical discoveries made 

together with the clear learning success achieved should create an intellectual obligation 

to include these findings in teacher education programs, thus challenging some of the 

current preconceptions of language learning and teaching. 
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6.2.5 Policymakers and administrators 

Last but not least, the study has significant implications for policymakers and 

administrators for English curriculum reforms in China and around the world. 

Policymakers and administrators are responsible for making various policies and policy 

decisions and thus imposing ways of thinking on the teacher population. Policymakers 

and administrators have a choice. They can play a positive role in pedagogic innovation 

or they can impede progress. Specifically, they should be clear about how the policies 

they enact could positively affect the classroom, and what kind of implementation 

problems these policies might encounter. That is, people who set the syllabus must 

understand these things and therefore lead the change in syllabus construction. In 

general, though, policymakers and administrators tend to opt for conservative solutions. 

The findings of this study have provided empirical support for the idea that 

pronunciation learning can be enhanced with optimized practice. Further, with regard to 

curriculum development, both policymakers and administrators should pay attention to 

pronunciation learning in English curriculum and syllabus design, providing perceptual 

training for ESL/EFL learners, and using their data to continuously evaluate and 

improve the learning process. In other words, they should keep abreast of the research 

world and change their policies according to documented research outcomes. 
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6.3 Limitations of the study 

Although this study yielded some promising results and valuable insights into the 

verbotonal theory of phonetic correction of the target English vowels for Chinese EFL 

learners and, by extension, the way the brain and perception work, it is necessary to note 

some limitations of the present study. 

First, due to some practical constraints, it was impossible to conduct the present 

study using large groups of students. In other words, the sample size of 76 students 

might not be large enough for fully generalizable results. Furthermore, taking into 

consideration that the population of this study was representative of only one specific 

group of students, caution is recommended when generalizing the results to other groups, 

i.e. students from other universities or the general public etc. 

Second, another limitation of this study is that no delayed posttest was given to the 

participants. It was impossible to examine the pronunciation improvement for these 

participants over time. Therefore, the present pretest-posttest design may miss some 

aspects of the retention of the learning effect some time after the experiment. 

 

6.4 Recommendations for future research 

In relation to the aforementioned limitations and research findings, the following 

recommendations may be taken into consideration for future research.  
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First, as the sample size used in this study was quite small, it is recommended that 

a replication study with a larger sample size be conducted by collecting more data at 

various universities and elsewhere to make the estimate more exact and convincing and, 

more important, to help more learners. Theoretically, this will enrich the verbotonal 

theory in general and the notion of optimals specifically and will yield a larger and more 

refined set of corrective optimals of value to the general population of learners.  

Second, the present study focused on only six English vowels. Admittedly, this is 

far from adequate for learning English pronunciation as a whole, and therefore, it is 

suggested that future researchers should use the notion of optimals to diagnose the 

optimal filters of sounds (both vowels and consonants) that have been uninvestigated so 

far in this and previous research.    

Third, with regard to future research, a pretest-posttest-delayed posttest design should 

be conducted on the participants to investigate the comparative retention by learners. This 

may help identify the change of learners’ pronunciation proficiency over time. More 

important, students’ perceptual and production performances at different periods of time 

may provide more valuable evidence on the training of English pronunciation. 

Fourth, it is worth pointing out that the present study is not about sounding British 

or imposing some kind of colonial model of languages, e.g. native speaker (NS) models. 

It is about producing sounds which fall within the range of acceptable realizations of 

sounds for most competent speakers of English. In order to communicate, we cannot 
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just produce any sounds at all. They must conform to some standards of pronunciation 

in order for them to function as phonemes. Therefore, for future research, it will be 

necessary to explore the corrective optimals of English sounds in other non-English 

speaking countries so as to help more non-native speakers of English produce the 

English vowels and consonants acceptably.  

Fifth, in terms of pronunciation learning, it will be helpful and beneficial to include 

more parameters into the mix of variables used to define optimals. These might include 

intonation, movements, duration, rhythm, tension, loudness, etc. It will be interesting 

for future researchers to modify several variables at the same time. For example, they 

can change the loudness levels between lowpass and bandpass filters (i.e. stronger vs. 

weaker, weaker vs. stronger).  

Last but not least, ideally, it would be interesting and valuable to design some kind 

of software that works for filtering the sounds in real time. In this context, sounds could 

be dealt with automatically to cater to learners’ different learning needs without any 

human intervention, thus improving the self-management capabilities of our language-

learning systems.  

This thesis has attempted to review an original approach to pronunciation learning. 

Its results and implications provide some potentially valuable outcomes and offer some 

reason for optimism in fields (both language learning and verbotonalism) whose 

principles have been relatively unchallenged for some time. 
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APPENDIX A 

Pronunciation Learning Questionnaire 

(English and Chinese) 

 

Dear Student,  

This questionnaire is designed to gather information about how you, as a Chinese 

non-English major EFL learner, go about the learning of English pronunciation. Data 

collected in this survey will help provide valuable information for improving 

pronunciation instruction for Chinese EFL learners. Please take a few minutes to 

complete the survey below. Your time and help will be greatly appreciated. Your 

information will be kept confidential. Thank you very much for your cooperation. 

I. General Information 

Name________________ 

Gender       male        female 

Major________________                                   

Age____________ 

Place of birth________________  

Do you belong to any minority group? If yes, please specify _________________ 

Do you speak any Chinese dialects other than Mandarin Chinese?  

If yes, please specify ______________  

College entrance exam score for English ______________  
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II. Pronunciation Learning Information 

1. How long have you studied English as a foreign language? _______ years 

2. Have you been taught English pronunciation explicitly by English teachers in 

school? 

 Yes                          No 

If no, please specify how you have learned to pronounce English. ______________ 

If yes, from whom? Check all that apply. 

 primary school English teacher        

 junior middle school English teacher  

 senior middle school English teacher    

 college English teacher 

What? Check all that apply. 

 consonants    vowels     stress    intonation   rhythm 

others (please specify) _____________  

How? Check all that apply. 

 articulatory explanation  

 listen and repeat after the model 

 minimal pair drills 

others (please specify) _____________  

3. Are you confident in English pronunciation? 

 very confident   confident   somewhat confident   not confident   
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 not confident at all 

4. Are you confident in speaking English? 

 very confident   confident   somewhat confident   not confident   

 not confident at all 

5. Are you motivated to learn English pronunciation? 

 strongly motivated    motivated      somewhat motivated    

 not motivated     not motivated at all 

6. Have you ever been misunderstood because of your English pronunciation? 

 Yes                            No 

If yes, please specify. _____________ 

7. Do you want to improve your English pronunciation?  

 Yes                            No 

If yes, what? Check all that apply. 

 consonants    vowels     stress    intonation   rhythm 

others (please specify) _____________  
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语音学习调查问卷 

 

亲爱的同学，你好！ 

本调查问卷旨在了解非英语专业大学生的英语语音学习情况。你所提供的信

息对于提高大学英语语音教学质量非常宝贵。请根据自己真实的情况和意见填写，

回答结果保密。谢谢你的支持！ 

I. 个人信息 

姓名_____________ 

性别       男        女 

专业_____________                                 

年龄_____________      

出生地_____________   

你是否是少数民族？如是，请填写 ____________________ 

除普通话外，你是否使用方言？如是，请填写 ____________________  

高考英语成绩____________ 

II. 语音学习信息 

1.你学习英语多长时间了？ _______ 年 

2.学校老师是否教授过英语语音知识？ 

 是                            否 

如否, 请说明你是如何学习英语语音的。____________________ 
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如是，谁教的？请在合适的选项前打勾。 

 小学英语老师               

 初中英语老师 

 高中英语老师              

 大学英语老师 

教了什么？请在合适的选项前打勾。 

 辅音    元音     重音    语调   节奏 

其它 (请予以说明)_____________   

怎么教的？请在合适的选项前打勾。 

 发音部位讲解    听音模仿    最小配对练习 

其它 (请予以说明)_____________   

3. 你对自己的英语语音是否感到自信？ 

 非常自信   自信   有点自信    不太自信   完全不自信 

4. 你对自己的英语口语是否感到自信？ 

 非常自信   自信   有点自信    不太自信   完全不自信  

5. 你是否有学习英语语音的动机？ 

 比较强烈   一直   有时   很少   完全没有  

6. 你的英语语音是否造成过他人误解？ 

 是                           否 

如是，请予以说明。____________________ 
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7. 你是否想提高自己的英语语音能力？ 

 是                           否  

如是, 在哪方面？请在合适的选项前打勾。 

 辅音    元音     重音    语调    节奏 

其它 (请予以说明) ____________________ 
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APPENDIX B 

Perception Pre/Posttest  

 

Instructions: You will hear 90 items. In each item you will hear two words. Sometimes 

the two words are the same. Sometimes they have one sound that is different. You will 

listen once only to each item. Please circle the correct answer on the answer sheet 

provided.  

1 a. bin-bean 

c. bean-bean        

b. bean-bin  

d. bin-bin 

2 a. beat-bit 

c. bit-beat         

b. bit-bit 

d. beat-beat 

3 a. din-din 

c. dean-dean       

b. din-dean  

d. dean-din 

4 a. bed-bad 

c. bad-bad         

b. bed-bed 

d. bad-bed 

5 a. marry-marry 

c. merry-marry     

b. marry-merry 

d. merry-merry 

6 a. met-met 

c. mat-mat         

b. met-mat 

d. mat-met 

7 a. cooed-cooed 

c. cooed-could      

b. could-could 

d. could-cooed 

8 a. wooed-wooed 

c. wood-wooed      

b. wooed-wood 

d. wood- wood 

9 a. pooled-pooled 

c. pulled-pulled     

b. pooled-pulled 

d. pulled-pooled 

10 a. sheep-sheep 

c. sheep-ship         

b. ship-sheep 

d. ship-ship 

11 a. seat-seat 

c. seat-sit          

b. sit-sit 

d. sit-seat 

12 a. pit-pit 

c. pit-peat           

b. peat-peat 

d. peat-pit 

13 a. man-men 

c. man-man         

b. men-man 

d. men-men 

14 a. gas-gas 

c. guess-guess       

b. gas-guess 

d. guess-gas 

15 a. lend-land 

c. lend-lend          

b. land-land 

d. land-lend 

16 a. fool-full 

c. full-full           

b. fool-fool 

d. full-fool 

17 a. pulled-pulled 

c. pooled-pooled     

b. pulled-pooled 

d. pooled-pulled 

18 a. soot-soot 

c. suit- suit            

b. soot-suit 

d. suit-soot 

19 a. seat-sit 

c. seat-seat           

b. sit-sit 

d. sit-seat 

20 a. ship-sheep 

c. sheep-sheep       

b. ship-ship 

d. sheep-ship 

21 a. lick-lick 

c. leak-leak           

b. leak-lick 

d. lick-leak 

22 a. and-and 

c. end-and            

b. and-end 

d. end-end 

23 a. met-met 

c. mat-met       

b. mat-mat 

d. met-mat 

24 a. guess-guess    

c. guess-gas      

b. gas-gas 

d. gas-guess 

25 a. kook-kook 

c. cook-cook      

b. kook-cook 

d. cook-kook 

26 a. soot-soot 

c. soot-suit          

b. suit-suit 

d. suit-soot 

27 a. wood-wood 

c. wooed-wooed   

b. wooed-wood 

d. wood-wooed 

28 a. chip-cheap 

c. cheap-cheap    

b. chip-chip 

d. cheap-chip 

29 a. lip-lip 

c. leap-leap       

b. lip-leap 

d. leap-lip 

30 a. sin-sin        

c. sin-seen       

b. seen-seen 

d. seen-sin 

31 a. beg-bag 

c. bag-bag       

b. beg-beg 

d. bag-beg 

32 a. land-land 

c. lend-lend        

b. land-lend 

d. lend-land 

33 a. marry-marry 

c. marry-merry     

b. merry-merry 

d. merry-marry 

34 a. kooky-kooky 

c. kooky-cookie 

b. cookie-kooky 

d. cookie-cookie 

35 a. cook-cook 

c. kook-kook     

b. cook-kook 

d. kook-cook 

36 a. hood-hood 

c. hood-who’d     

b. who’d-who’d 

d. who’d-hood 

37 a. green-grin 

c. grin-grin       

b. green-green 

d. grin-green 

38 a. sick-sick 

c. sick-seek       

b. seek-seek 

d. seek-sick 
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39 a. seat-sit 

c. seat-seat       

b. sit-seat 

d. sit-sit 

40 a. had-had 

c. had-head       

b. head-head 

d. head-had 

41 a. shall-shall 

c. shell-shall     

b. shall-shell 

d. shell-shell 

42 a. vat-vat 

c. vet-vet         

b. vet-vat 

d. vat-vet 

43 a. pull-pull 

c. pool-pool       

b. pull-pool 

d. pool-pull 

44 a. hood-hood 

c. who’d-who’d    

b. hood-who’d 

d. who’d-hood 

45 a. pulling-pooling  

c. pulling-pulling  

b. pooling-pooling 

d. pooling-pulling 

46 a. heat-hit 

c. hit-heat         

b. hit-hit 

d. heat-heat 

47 a. peak-peak 

c. pick-pick       

b. peak-pick 

d. pick-peak 

48 a. knit-knit 

c. neat-neat        

b. knit-neat 

d. neat-knit 

49 a. pen-pan 

c. pan-pan         

b. pen-pen 

d. pan-pen 

50 a. vat-vat 

c. vet-vet         

b. vat-vet 

d. vet-vat 

51 a. axe-axe 

c. X-axe           

b. X-X 

d. axe-X 

52 a. soot-soot 

c. soot-suit        

b. suit-suit 

d. suit-soot 

53 a. cooed-cooed 

c. could-could     

b. cooed-could 

d. could-cooed 

54 a. fool-fool 

c. full-fool           

b. full-full 

d. fool-full 

55 a. did-did 

c. did-deed        

b. deed-deed 

d. deed-did 

56 a. teen-teen 

c. tin-tin          

b. teen-tin 

d. tin-teen 

57 a. sick-sick 

c. seek-seek       

b. sick-seek 

d. seek-sick 

58 a. pet-pat 

c. pet-pet          

b. pat-pat 

d. pat-pet 

59 a. jam-jam 

c. gem-gem       

b. jam-gem 

d. gem-jam 

60 a. shall-shall 

c. shall-shell      

b. shell-shell 

d. shell-shall 

61 a. pulling-pulling  

c. pooling-pooling  

b. pulling-pooling 

d. pooling-pulling 

62 a. kooky-kooky 

c. kooky-cookie    

b. cookie-cookie 

d. cookie-kooky 

63 a. kook-kook 

c. kook-cook      

b. cook-cook 

d. cook-kook 

64 a. feel-feel 

c. fill-fill          

b. feel-fill 

d. fill-feel 

65 a. cheap-cheap 

c. chip-chip        

b. cheap-chip 

d. chip-cheap 

66 a. sheep-sheep 

c. sheep-ship       

b. ship-ship 

d. ship-sheep 

67 a. said-said 

c. said-sad         

b. sad-sad 

d. sad-said 

68 a. axe-axe 

c. X-X             

b. axe-X 

d. X-axe 

69 a. gem-gem 

c. jam-jam        

b. gem-jam 

d. jam-gem 

70 a. could-could 

c. could-cooed         

b. cooed-cooed 

d. cooed-could 

71 a. pull-pull 

c. pool-pull         

b. pool-pool 

d. pull-pool 

72 a. cooed-cooed 

c. cooed-could     

b. could-could 

d. could-cooed 

73 a. eat-eat 

c. it-it 

b. it-eat 

d. eat-it 

74 a. feel-feel 

c. feel-fill          

b. fill-fill 

d. fill-feel 

75 a. pick-pick 

c. pick-peak        

b. peak-pick 

d. peak-peak 

76 a. set-set 

c. set-sat             

b. sat-sat 

d. sat-set 

77 a. hem-hem 

c. ham-hem          

b. ham-ham 

d. hem-ham 

78 a. bed-bed 

c. bad-bad          

b. bed-bad 

d. bad-bed 

79 a. wood-wooed 

c. wooed-wooed   

b. wood-wood 

d. wooed-wood 

80 a. pooling-pooling   

c. pooling-pulling   

b. pulling-pulling 

d. pulling-pooling 

81 a. kooky-kooky 

c. kooky-cookie   

b. cookie-cookie 

d. cookie-kooky 

82 a. fit-fit 

c. feet-feet       

b. fit-feet 

d. feet-fit 

83 a. neat-neat 

c. knit-neat       

b. knit-knit 

d. neat-knit 

84 a. feet-feet 

c. feet-fit         

b. fit-fit 

d. fit-feet 

85 a. bet-bet 

c. bet-bat        

b. bat-bat 

d. bat-bet 

86 a. bad-bad 

c. bed-bed        

b. bad-bed 

d. bed-bad 

87 a. hem-hem 

c. ham-hem      

b. hem-ham 

d. ham-ham 

88 a. hood-hood 

c. hood-who’d     

b. who’d-who’d 

d. who’d-hood 

89 a. full-full 
c. full-fool       

b. fool-fool 
d. fool-full 

90 a. pull-pull 
c. pull-pool      

b. pool-pool 
d. pool-pull 
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APPENDIX C 

Production Pre/Posttest 

 

I. Word-reading Instructions: Please read aloud, and in a natural way, the following 

60 words as clearly as possible. Please stop for 1 or 2 seconds after each word.  

1 sit  21 pooling 41 wooed 

2 bag 22 suit 42 pill  

3 teen 23 wood 43 soot 

4 pool 24 pull 44 kook 

5 eat 25 peel  45 pan 

6 bend 26 shooed 46 cooed 

7 feet 27 mat 47 should 

8 and 28 who’d 48 fit 

9 tin 29 seat 49 beat 

10 guess 30 sat 50 look 

11 live 31 it 51 band 

12 pen 32 end 52 beg 

13 cheap 33 feel 53 cook 

14 x 34 gas 54 hit 

15 man 35 bit 55 men 

16 fool 36 axe 56 fill 

17 set 37 chip 57 pulling 

18 heat 38 hood 58 full 

19 Luke 39 could 59 leave 

20 vet 40 vat 60 met 

 

II. Sentence-reading Instructions: Please read aloud the following 9 sentences as 

clearly and naturally as possible. 

1. We’d like three cups of tea and coffee, three cheese pizzas and eleven meat pizzas.  
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2. Could you tell me where is the great city that everyone wants to visit, please? 

3. He believes that being happy and healthy is the only important thing. 

4. Luke gives me a how-to-cook book which is the ideal book for everyone looking 

to cook better.                               

5. I could use either cookies or pudding instead of using sugar on Tuesday noon.  

6. Julie understood her full-time position couldn’t be applied for during the month of 

June. 

7. Fred was happy when he met Ted and knew that his fat cat was not missing. 

8. That man is reading the sentence on the wall and it says “east or west, home is 

best”. 

9. I wish I could tell that story a little better on this February morning.  

 

III. Storytelling Instructions: Please tell me three stories. For each story, you should 

use as many words containing the target vowel sounds as possible. Specifically, these 

three stories should focus on /ɪ/-/iː/, /e/-/æ/, and /ʊ/-/uː/ respectively. For your 

convenience, you can consult the following lists. However, you can also use your own 

words that contain the target vowel sounds. Please state your ideas as clearly as possible.  

List A List B List C 

/ɪ/ /iː/ /e/ /æ/ /ʊ/ /u:/ 

sit 

ship 

it 

fill 

hit 

kip 

lick 

sick 

bin 

chick 

seat 

sheep 

eat 

feel 

heat 

keep 

leak 

seek 

bean 

cheek 

bed 

end 

pet 

said 

met 

shell 

guess 

bend 

pen 

beg 

bad 

and 

pat 

sad 

mat 

shall 

gas 

band 

pan 

bag 

look 

cook 

pull 

full 

could 

wood 

Luke 

kook 

pool 

fool 

cooed 

wooed 
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APPENDIX D 

Pronunciation Learning Satisfaction Questionnaire 

(English and Chinese) 

 

Dear Student, 

This questionnaire is designed to gather information about your opinions after 

learning English pronunciation through this approach. The questionnaire consists of 

nine statements. Please read each statement carefully. After you have done so, please 

put a check (√) in one of the five columns that best indicates your level of opinion. If 

you have any additional comments, please add them at the end. Please use the following 

scale to select your answer: 5=Strongly agree; 4=Agree; 3= Undecided; 2=Disagree; 

1= Strongly disagree.   

 

Statement 

Level of Opinion 

5 4 3 2 1 

1. The current pronunciation lessons are interesting.      

2. The current pronunciation lessons are helpful.      

3. I feel confident about improving my pronunciation through 

this approach. 

     

4. I feel comfortable with the current pronunciation lessons.      

5. I prefer this approach to other approaches in pronunciation 

learning. 

     

6. I like to learn pronunciation on my own through this 

approach. 

     

7. I think I can make better sense of the pronunciation of the 

vowels by using this approach. 

     

8. I think I can identify the pronunciation of the vowels more 

effectively by using this approach. 

     

9. I think my motivation to learn pronunciation is strengthened 

by using this approach. 

     

Others (please specify)  
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语音学习满意度调查问卷 

 

亲爱的同学，你好！ 

本调查问卷旨在了解你使用当前方法学习英语语音的满意程度。本问卷共

包括九个陈述。请仔细阅读每一个陈述。请在最能够代表你观点的选项处打勾

（√）。参照以下等级量表，选择你对下面陈述的赞成程度：5=完全同意；4=同

意；3=不确定；2=不同意；1=完全不同意。如有其他陈述，请附加在本问卷最后

一栏。 

 

陈述 

赞成程度 

5 4 3 2 1 

1.这个方法学习语音很有趣。       

2.这个方法对于语音学习很有帮助。       

3.我有信心通过这个语音学习方法提高语音能力。      

4.我能够适应这个语音学习方法。      

5.相对于其它语音学习方法，我更喜欢这个语音学习方法。       

6.我愿意利用这个语音学习方法单独学习语音。       

7.通过这个语音学习方法，我能够更好地感知元音。      

8.通过这个语音学习方法，我能够更好地识别元音。      

9.通过这个语音学习方法，我的语音学习动机得到增强。      

其它 (请予以说明) 
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APPENDIX E 

Semi-structured Interview 

(English and Chinese) 

 

1. What do you think of this approach? 

2. Do you prefer this approach or some other approach to learn the target English 

vowels? Why? 

3. What were your feelings about using this approach for learning the target English 

vowels?  

4. Does this approach help you to identify better the target English vowels? Why? 

5. Does this approach help you to learn the target English vowels? Why?  

6. In this study, you learned English pronunciation on your own. Do you prefer to 

learn English pronunciation individually, in pairs or in groups? Why?  

7. Are you confident of improving your English pronunciation through this approach? 

Why?  

8. Did you have any trouble learning English pronunciation with this approach?  

9. What comments or suggestions do you have about learning English pronunciation 

with this approach?   
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半结构化访谈 

 

1. 你对于使用这个方法学习英语元音是怎么看的？  

2. 你喜欢这个还是其它语音学习方法纠正这些英语元音？为什么？  

3. 你对于使用这个语音学习方法学习这些英语元音的感受如何？ 

4. 这个语音学习方法是否能够帮助你更好地识别这些英语元音？为什么？ 

5. 这个语音学习方法是否能够帮助你更好地学习这些英语元音？为什么？  

6. 当前大家自主学习语音，你更希望以个人，两人小组还是多人小组的形式学习

英语语音？为什么？ 

7. 你是否有信心通过这个语音学习方法提高自己的英语语音能力？为什么？ 

8. 你在使用这个语音学习方法学习英语语音的时候是否碰到什么困难？ 

9. 你对于使用这个语音学习方法学习英语语音有什么评价或建议？ 
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APPENDIX F 

The Index of Item-Objective Congruence (IOC) Analysis for  

Pronunciation Learning Questionnaire  

 

Item Expert 1 Expert 2 Expert 3 Expert 4 Result 

1 1 1 1 1 √ 

2 1 1 1 1 √ 

3 1 1 1 1 √ 

4 1 1 0 1 √ 

5 1 1 1 1 √ 

6 1 1 1 1 √ 

7 1 1 1 1 √ 

Total 7 7 6 7  

 

Notes:     

1. 1 = certain that the item is congruent with the objective  

2. 0 = uncertain that the item is congruent with the objective  

3. -1 = certain that the item is not congruent with the objective  

Result of IOC: 

(IOC = ∑R/N)  

Item number: 7 

R = 7 + 7 + 6 + 7 = 27 (Scores from experts)  

N = 4 (Numbers of experts) 

IOC = 27/4 = 6.75      

Percentage: 6.75/7 x 100% = 96.43%  
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APPENDIX G 

The Index of Item-Objective Congruence (IOC) Analysis for  

Perception Pre/Posttest 

 

Item Expert 1 Expert 2 Expert 3 Expert 4 Result 

1 1 1 1 1 √ 

2 1 1 1 1 √ 

3 1 1 1 1 √ 

4 1 1 1 1 √ 

5 1 1 1 1 √ 

6 1 1 1 1 √ 

7 1 1 1 1 √ 

8 1 1 1 1 √ 

9 1 1 1 1 √ 

10 1 1 1 1 √ 

11 1 1 1 1 √ 

12 1 1 1 1 √ 

13 1 1 1 1 √ 

14 1 1 1 1 √ 

15 1 1 1 1 √ 

16 1 1 1 1 √ 

17 1 1 1 1 √ 

18 1 1 1 1 √ 

19 1 1 1 1 √ 

20 1 1 1 1 √ 

21 1 1 1 1 √ 

22 1 1 1 1 √ 

23 1 1 1 1 √ 

24 1 1 1 1 √ 

25 1 1 0 1 √ 

26 1 1 1 1 √ 

27 1 1 1 1 √ 

28 1 1 1 1 √ 

29 1 1 1 1 √ 

30 1 1 1 1 √ 

31 1 1 1 1 √ 

32 1 1 1 1 √ 

33 1 1 1 1 √ 
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34 1 1 1 1 √ 

35 1 1 1 1 √ 

36 1 1 1 1 √ 

37 1 1 1 1 √ 

38 1 1 1 1 √ 

39 1 1 1 1 √ 

40 1 1 1 1 √ 

41 1 1 1 1 √ 

42 1 1 1 1 √ 

43 1 1 1 1 √ 

44 1 1 0 1 √ 

45 1 1 1 1 √ 

46 1 1 1 1 √ 

47 1 1 1 1 √ 

48 1 1 1 1 √ 

49 1 1 1 1 √ 

50 1 1 1 1 √ 

51 -1 1 1 1 √ 

52 1 1 1 1 √ 

53 1 1 1 1 √ 

54 1 1 1 1 √ 

55 1 1 1 1 √ 

56 1 1 1 1 √ 

57 1 1 1 1 √ 

58 1 1 1 1 √ 

59 1 1 1 1 √ 

60 1 1 1 1 √ 

61 1 1 1 1 √ 

62 1 0 1 1 √ 

63 1 1 1 1 √ 

64 1 1 1 1 √ 

65 1 1 1 1 √ 

66 1 1 1 1 √ 

67 1 1 1 1 √ 

68 1 1 1 1 √ 

69 1 1 1 1 √ 

70 1 1 1 1 √ 

71 1 1 1 1 √ 

72 1 1 1 0 √ 

73 1 1 1 1 √ 

74 1 1 1 1 √ 
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75 1 1 1 1 √ 

76 1 1 1 1 √ 

77 1 1 1 1 √ 

78 1 1 1 1 √ 

79 1 1 1 0 √ 

80 1 1 1 1 √ 

81 1 1 1 1 √ 

82 1 1 1 1 √ 

83 1 1 1 1 √ 

84 1 1 1 1 √ 

85 1 1 1 1 √ 

86 1 1 1 1 √ 

87 1 1 1 1 √ 

88 1 1 1 1 √ 

89 1 1 1 1 √ 

90 1 1 1 1 √ 

Total 88 89 88 88  

 

Notes:    

1. 1 = certain that the item is congruent with the objective  

2. 0 = uncertain that the item is congruent with the objective  

3. -1 = certain that the item is not congruent with the objective  

Result of IOC: 

(IOC = ∑R/N)  

Item number: 90 

R = 88 + 89 + 88 + 88 = 353 (Scores from experts)  

N = 4 (Numbers of experts) 

IOC = 353/4 = 88.25      

Percentage: 88.25/90 x 100% = 98.06% 
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Appendix H 

The Index of Item-Objective Congruence (IOC) Analysis for  

Production Pre/Posttest  

 

I. Word-reading  

Item Expert 1 Expert 2 Expert 3 Expert 4 Result 

1 1 1 1 1 √ 

2 1 1 1 1 √ 

3 1 1 1 1 √ 

4 1 1 1 1 √ 

5 1 1 1 1 √ 

6 1 1 1 1 √ 

7 1 1 1 1 √ 

8 1 1 1 1 √ 

9 1 1 1 1 √ 

10 1 1 1 1 √ 

11 1 1 1 1 √ 

12 1 1 1 1 √ 

13 1 1 1 1 √ 

14 -1 1 1 1 √ 

15 1 1 1 1 √ 

16 1 1 1 1 √ 

17 1 1 1 1 √ 

18 1 1 1 1 √ 

19 1 1 0 1 √ 

20 1 1 1 1 √ 

21 1 1 1 1 √ 

22 1 1 1 1 √ 

23 1 1 1 1 √ 

24 1 1 1 1 √ 

25 1 1 1 1 √ 

26 1 1 1 0 √ 

27 1 1 1 1 √ 

28 1 1 0 1 √ 

29 1 1 1 1 √ 

30 1 1 1 1 √ 

31 1 1 1 1 √ 

32 1 1 1 1 √ 

33 1 1 1 1 √ 
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34 1 1 1 1 √ 

35 1 1 1 1 √ 

36 1 1 1 1 √ 

37 1 1 1 1 √ 

38 1 1 1 1 √ 

39 1 1 1 1 √ 

40 1 1 1 1 √ 

41 1 1 1 1 √ 

42 1 1 1 1 √ 

43 1 1 1 1 √ 

44 1 1 1 1 √ 

45 1 1 1 1 √ 

46 1 1 1 1 √ 

47 1 1 1 1 √ 

48 1 1 1 1 √ 

49 1 1 1 1 √ 

50 1 1 1 1 √ 

51 1 1 1 1 √ 

52 1 1 1 1 √ 

53 1 1 1 1 √ 

54 1 1 1 1 √ 

55 1 1 1 1 √ 

56 1 1 1 1 √ 

57 1 1 1 1 √ 

58 1 1 1 1 √ 

59 1 1 1 1 √ 

60 1 1 1 1 √ 

Total 58 60 58 59  

Notes:     

1. 1 = certain that the item is congruent with the objective  

2. 0 = uncertain that the item is congruent with the objective  

3. -1 = certain that the item is not congruent with the objective  

Result of IOC: 

(IOC = ∑R/N)  

Item number: 60 

R = 58 + 60 + 58 + 59 = 235 (Scores from experts)  

N = 4 (Numbers of experts)    IOC = 235/4 = 58.75  

Percentage: 58.75/60 x 100% = 97.92%  
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II. Sentence-reading 

Item Expert 1 Expert 2 Expert 3 Expert 4 Result 

1 1 1 1 1 √ 

2 1 1 1 1 √ 

3 1 1 1 1 √ 

4 1 1 1 0 √ 

5 1 1 1 1 √ 

6 1 1 1 1 √ 

7 1 1 1 1 √ 

8 1 1 1 1 √ 

9 1 1 0 1 √ 

Total 9 9 8 8  

Notes:     

1. 1 = certain that the item is congruent with the objective  

2. 0 = uncertain that the item is congruent with the objective  

3. -1 = certain that the item is not congruent with the objective  

Result of IOC: 

(IOC = ∑R/N)  

Item number: 9 

R = 9 + 9 + 8 + 8 = 34 (Scores from experts)  

N = 4 (Numbers of experts) 

IOC = 34/4 = 8.5 

Percentage: 8.5/9 x 100% = 94.44%  

 

III. Storytelling 

Item Expert 1 Expert 2 Expert 3 Expert 4 Result 

1 1 1 1 1 √ 

Total 1 1 1 1  

Notes:     

1. 1 = certain that the item is congruent with the objective  

2. 0 = uncertain that the item is congruent with the objective  

3. -1 = certain that the item is not congruent with the objective  
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Result of IOC: 

(IOC = ∑R/N)  

Item number: 1 

R = 1 + 1 + 1 + 1 = 4 (Scores from experts)  

N = 4 (Numbers of experts) 

IOC = 4/4 = 1 

Percentage: 1/1 x 100% = 100%   

Average percentage: (97.92% + 94.44% + 100%)/3 = 97.45% 
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Appendix I 

The Index of Item-Objective Congruence (IOC) Analysis for  

Pronunciation Learning Satisfaction Questionnaire  

 

 

Item Expert 1 Expert 2 Expert 3 Expert 4 Result 

1 1 1 1 1 √ 

2 1 1 1 1 √ 

3 1 1 1 1 √ 

4 1 1 1 1 √ 

5 1 1 0 1 √ 

6 1 1 1 0 √ 

7 1 1 1 1 √ 

8 1 1 1 1 √ 

9 1 1 1 1 √ 

Total 9 9 8 8  

 

Notes:     

1. 1 = certain that the item is congruent with the objective  

2. 0 = uncertain that the item is congruent with the objective  

3. -1 = certain that the item is not congruent with the objective  

Result of IOC: 

(IOC = ∑R/N)   

Item number: 9 

R = 9 + 9 + 8 + 8 = 34 (Scores from experts)  

N = 4 (Numbers of experts) 

IOC = 34/4 = 8.5 

Percentage: 8.5/9 x 100% = 94.44%   
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Appendix J 

The Index of Item-Objective Congruence (IOC) Analysis for  

Semi-structured Interview  

 

 

Item Expert 1 Expert 2 Expert 3 Expert 4 Result 

1 1 1 1 0 √ 

2 1 1 1 1 √ 

3 1 1 1 1 √ 

4 1 1 1 1 √ 

5 1 1 1 1 √ 

6 1 1 1 1 √ 

7 1 1 1 1 √ 

8 1 1 1 1 √ 

9 1 1 1 1 √ 

Total 9 9 9 8  

Notes:     

1. 1 = certain that the item is congruent with the objective  

2. 0 = uncertain that the item is congruent with the objective  

3. -1 = certain that the item is not congruent with the objective  

Result of IOC: 

(IOC = ∑R/ N)  

Item number: 9 

R = 9 + 9 + 9 + 8 = 35 (Scores from experts)  

N = 4 (Numbers of experts) 

IOC = 35/4 = 8.75 

Percentage: 8.75/9 x 100% = 97.22%   
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Appendix K 

Rubrics for Production Pre/Posttest  

 

Dear Teacher, 

Thank you for your participation in helping the present study. I would like you 

to evaluate whether or not the students’ productions of the target English vowels (/ɪ/, 

/iː/, /e/, /æ/, /ʊ/ and /uː/) in word-reading, sentence-reading and storytelling are 

acceptable and also assess their overall speaking proficiency in sentence-reading and 

storytelling concerning comprehensibility, fluency and pronunciation.  

The scoring rubrics for comprehensibility, fluency and pronunciation are listed 

below. Please rate the students’ recordings holistically, taking into consideration the 

following five pronunciation variables, namely, sounds (vowels and consonants), 

rhythm, word stress, intonation, and speech rate. The maximum score for each measure 

is 20. Please spend some time listening carefully to each recording before making your 

final decision.  

 

I. Rubrics for comprehensibility 

 

Description 

Score 

(sentence-reading & storytelling) 

Not understandable 0-3 

Slightly understandable 4-7 

Significantly understandable 8-11 

Mostly understandable 12-15 

Fully understandable 16-20 
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II. Rubrics for fluency 

 

Description 

Score 

(sentence-reading & storytelling) 

Intrusive 0-3 

Intermediate 4-7 

Good 8-11 

Advanced 12-15 

Native-like 16-20 

 

III. Rubrics for pronunciation 

 

Description 

Score 

(sentence-reading & storytelling) 

Poor 0-3 

Fair 4-7 

Good 8-11 

Very good 12-15 

Excellent 16-20 
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APPENDIX L 

Self-report  

(English and Chinese) 

 

Dear Student, 

This self-reporting form is designed to collect general information about your 

pronunciation learning process. Please complete the form below. Your time and help 

will be greatly appreciated. Your information will be kept confidential. Thank you very 

much for your cooperation.  

 

Name_________________ 

Date _________________ 

Place _________________ 

Starting time_________________  Ending time_________________ 

Please name the materials that you used.  ______________________ 

What materials did you use for pronunciation learning? Check all that apply.  

  filtered         natural 

Did you have any problems with pronunciation learning?        

  yes            no 

If yes, please specify.  

_____________________________________________________________________ 

_____________________________________________________________________ 

 



 

 

270 

 

_____________________________________________________________________ 

_____________________________________________________________________ 

Do you feel that you are making progress? Please explain your answer.  

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

What were you doing before and what will you do after completing this exercise (not 

necessarily learning activities)? 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 
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学习记录 

 

亲爱的同学，你好！ 

本记录旨在收集培训期间语音学习情况。请在每次语音学习完成后及时

填写本记录（包括课内及课外语音学习）。请根据自己的真实情况填写，回答

结果保密。谢谢你的支持！  

 

姓名_________________ 

日期_________________ 

地点_________________ 

开始时间_________________  结束时间_________________ 

你所使用的语音学习材料___________________________________ 

你使用哪种音频材料训练? （可多选） 

  过滤音         自然音 

你在语音学习过程中是否遇到困难？   

  是             否 

如是，请予以说明  

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 
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你是否感觉语音有进步？请予以说明  

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

参加这个培训之前你在干什么？培训之后你准备干什么？请具体说明 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 

_____________________________________________________________________ 
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