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ABSTRACT 
Pronunciation skills are essential when communicating in 
a foreign language, but they are often difficult to improve 
without intensive practice. Computer-assisted language 
learning software (CALL) provides an engaging interactive 
environment for pronunciation practice, utilizing real-time 
and personalized feedback. Emotech, an AI start-up, has 
developed a multimodal English-teaching application to 
help Chinese students learn English pronunciation. This 
program drills individual phonemes and short phrases via 
a photorealistic animated talking head. Past research has 
shown that this type of learning may lead to pronunciation 
improvements, but it is unclear whether it is engaging, 
immersive, or applicable in real-world contexts in which 
language is used. This study compared pronunciation 
training with phrases in isolation to the same phrases 
within the context of a topic-based dialogue. Over a week, 
Chinese speakers with intermediate English proficiency 
used Emotech’s WeChat mini application to improve their 
pronunciation of challenging English words. The findings 
showed that participants in neither group significantly 
improved after a week and there was no difference between 
experimental groups in terms of pronunciation scores at the 
word or phoneme level. However, participants in the 
dialogue condition found the pronunciation practice to be 
significantly more immersive and slightly more engaging 
and enjoyable than those in the isolated sentence condition. 
The results indicate that pronunciation practice that utilizes 
contextualized sentence content could enhance students’ 
subjective learning experiences. Emotech and similar 
companies should incorporate learning material directly 
relevant to its users’ lives in their applications to increase 
their motivation, which could in turn improve 
pronunciation performance in the long term.  
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1. INTRODUCTION 
Pronunciation is one of the most difficult skills to acquire 
for language learners [7]. When two languages are 
dissimilar, such as Chinese and English, the sound pattern 
of the first language can interfere with the acquisition of 
sounds in the new language, which can cause errors in 
stress and intonation that lead to miscommunication [27, 
40]. According to Li [27], Chinese speakers have a 
particularly hard time learning English due to the vast 
differences in their phonological systems. For example, 
almost every character corresponds to a single syllable in 
Chinese, whereas in English, individual sounds and 
consonants change their pronunciation when combined in 
different ways. Certain sounds in English, such as 
diphthongs, do not exist at all in Mandarin [27].  

Despite the unique difficulties of acquiring good 
pronunciation, this aspect of language teaching is often the 
most ignored [40]. Many teachers believe pronunciation to 
be the least useful of the basic language skills. Others may 
simply not have the material or background to teach 
pronunciation, and therefore it is deprioritized [10]. This 
problem is especially acute in China due to the absence of 
native English-speaking teachers with adequate training  
[22, 24]. As a result, some students and teachers use 
computer-assisted language learning (CALL) applications 
to drill pronunciation as a supplement to in-class 
instruction. These use a variety of techniques, such as 
automatic speech recognition (ASR), natural language 
processing (NLP), and intelligent tutoring systems (ITS) to 
give students real-time feedback on their pronunciation 
abilities [14]. 

Emotech, a London-based start-up, has developed a novel  
CALL application that teaches Chinese students English 
pronunciation via 3D animated characters that produce 
human-like mouth movements and speech [11]. In the past, 
much research has been done on the effectiveness of 
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similar multimodal pronunciation training applications to 
help L2 learners with vowel length perception, consonant 
differentiation, and other phonological skills [12, 33, 55]. 
However, these studies mainly focus on pronunciation of 
individual phonemes in short phrases or syllables. Few 
computers assisted language learning (CALL) systems, 
including Emotech’s, emphasize pronunciation of 
complete sentences [46]. To address this issue Zhang [63] 
attempted to measure whether sentence-based drill training 
with three CALL interfaces led to significant differences in 
pronunciation scores. While this study was novel in terms 
of its head-to-head comparison of different avatar types, it 
involved the same teaching techniques as existing 
applications – the rote learning of individual phrases. The 
issue with this kind of repetition-based pronunciation 
practice is that it is distanced from the context in which 
sentences would be used to communicate, which can lead 
students to feel disengaged [8]. 

According to Pilleaux [39], dialogue is an especially good 
tool to help students to develop vocabulary, fluency, and 
pronunciation in a more naturalistic way, which can lead to 
the formation of speech patterns as habits. Research by 
Wilske [59] that involved teaching international students 
German found that CALL systems that involved 
contextualized meaning-oriented pronunciation exercises 
generate more long-term learning in terms of holistic 
measurements of fluency. However, despite the promising 
results of this study, pronunciation accuracy of individual 
phonemes was not measured. As native-like and 
intelligible pronunciation is a goal sought by many 
language-learners [58], changes to educational CALL 
applications, including Emotech’s, that lead to more 
accurate and durable pronunciation learning would be 
extremely beneficial for students. 

In this report, a 2x2 mixed-design study was carried out 
comparing the conventional method of learning 
pronunciation via short, decontextualized phrases with a 
new approach involving pronunciation in the context of a 
topic-specific dialogue. Using Emotech’s multimodal 
pronunciation application, 16 participants repeated 65 
English sentences over the course of a week, which drilled 
the most challenging phonemes for Chinese speakers. On 
each day of the experiment, phoneme accuracy scores were 
calculated for each participant using Emotech’s scoring 
algorithm. The study aimed to answer whether participants 
who learned pronunciation in the context of a dialogue 
would improve their scores significantly more than those 
who learned via decontextualized sentences. It was 
hypothesized that: 

H1 – Students in the dialogue condition will improve their 
pronunciation scores after a week significantly more than 
those in the isolated sentence condition.  
H2 – Students in the dialogue condition will find the 
pronunciation practice to be significantly more engaging, 
enjoyable, and immersive. 

Overall, the study revealed that participants did not 
improve their pronunciation significantly and there was no 
difference between the experimental conditions. However, 
participants in the dialogue group indicated they felt more 
immersed, engaged, and satisfied than those in the isolated 
sentence group, which suggests that CALL systems that 
emphasize meaning and context in their training may be 
more effective at motivating students to learn than those 
that involve drilled repetition of random phrases. The 
dissertation ends by discussing constraints of Emotech’s 
current platform, limitations, and future work. 

The next chapter gives an overview of literature related to 
computer-assisted language learning, computer-assisted 
pronunciation training, English language learning in China, 
and interface design issues for CAPT applications. 
2. RELATED WORK 
2.1 Computer and Mobile-Assisted Language Learning 
Computer-assisted language learning (CALL) is 
commonly defined as “the search for and study of 
applications of the computer in teaching and language 
learning” [26]. Its main objective is to help learners achieve 
their goals at their own pace and ability via practice and 
feedback. CALL applications have existed since the 1950s, 
but they have evolved significantly since then.  

In the 1950s, CALL involved mainframe computer 
programs that emphasized repetition of grammar and 
vocabulary [16]. The most famous system, PLATO, taught 
students to translate Russian documents to English via 
grammar explanations and tests over a course of 70 hours 
[51]. Early CALL programs had a few intelligent features, 
such as tailored feedback directing the user to complete 
remedial work based on errors made, but they did not take 
full advantage of the capabilities of a computer [3]. 
Furthermore, they mainly involved the repetition of simple 
word forms, without teaching the ways in which the words 
would be used. The development of speaking, listening 
comprehension, and pronunciation was deemphasized, 
which meant that students often lacked the ability to 
communicate with native speakers in real life [3].  

As a reaction to this behaviorist model of learning,  CALL 
eventually evolved from focusing on forms of individual 
words to the communicative aspects of language [51]. 
Parallel improvements in computer technology enabled 
teachers to write or modify computer applications to a 
wider array of language needs. Computer games, 
simulations, and multimedia-enhanced applications made 
language learning more immersive and individualized, as 
users could make me choices and explore the consequences 
of different actions [3]. One example, Montevidisco, places 
users in a plaza where they are confronted by a local citizen 
in a Northern Mexican town [13]. Based on what the digital 
character says, the user is confronted with a series of 
different responses, which lead to different storylines that 
involve realistic scenarios of language. For instance, when 



 3 

the digital character asks a user what they want to do, they 
can order a coffee, read the newspaper, or go to a drug 
store. This non-linear approach emphasizes critical 
thinking and enables students to generalize their skills to 
settings outside the classroom [3].  

In the 1990s, as the internet became widespread, teachers 
moved from localized programs like Montevidisco to more 
authentic learning environments where students learned via 
computer-supported collaborative learning with native 
speakers [56]. This third stage, Integrative Call, 
emphasized sociocognitive competence that arose from 
serendipitous learning, where  speaking, writing, read, and 
listening activities became inherently intertwined [51]. 
Users could access millions of language learning resources 
on their own that suited their own personal interests and 
goals within a few seconds. As students developed more 
agency, teachers began to take the role of facilitators to 
language learning rather than instructors [56].  

Today, CALL applications have begun to reflect the 
increasing number of ways people can use the Internet [50]. 
The development of Web 2.0, defined as a “social platform 
for collaboration, knowledge sharing, and networking” 
[53], has enabled diverse language learning opportunities 
through socializing with native speakers on social media 
websites like YouTube, MySpace, and Facebook. Users 
can now participate in language exchange by creating and 
consuming content via posts, discussion lists, vlogs, 
podcasts, and other mediums [50].  

Recently, the popularity of smartphones has led to a new 
category of CALL known as Mobile-Assisted Language 
learning (MALL). MALL enables users to take photos, 
record audio, and listen to dialogue in their target language 
without time and space constraints, which provides more 
flexibility for individual needs. As discussed by Xu & Peng 
[60], MALL has been shown to be effective in many areas, 
including spelling, grammar, and vocabulary, but it may be 
most beneficial in the teaching of speaking skills. Students 
often experience high anxiety when speaking in class, lack 
sufficient practice speaking, and receive insufficient 
feedback from their instructors due to time constraints in 
classroom settings [34]. Mobile applications solve these 
issues because users can practice their speaking 
asynchronously, which teachers can listen to recursively 
and provide more specific feedback. In one study, thirteen 
Chinese language-learners talked about discussion topics 
via WeChat voice memos and received corrective feedback 
from two language instructors. Based on post-study 
interviews, students indicated they enjoyed this form of 
learning because it was more convenient and less stressful 
than speaking in real life [60]. However, the study did not 
measure whether students improved their speaking skills 
over time. In addition, it mainly focused on grammar and 
vocabulary feedback instead of pronunciation, which is 
more difficult to improve over a short period of time [15]. 
In the next section, a relatively new category of CALL, 

Computer-Assisted Pronunciation Training (CAPT), 
which has been specifically developed to improve 
pronunciation problems, will be described. 
2.2 Computer-Assisted Pronunciation Training 
Pronunciation is an aspect of language learning that was 
neglected in traditional classroom settings up until the last  
40 years [20]. According to Pennington [38], many 
teachers  viewed it as “a component of linguistic rather than 
communicative competence,” which made it less important 
in a communicatively-oriented classroom [10]. Other 
teachers were unsure how to best teach pronunciation in the 
first place, so they stopped teaching it all together [31]. 

Today, pronunciation has become more recognized as an 
essential part of language learning. Computer-Assisted 
Pronunciation Training (CAPT), a subset of CALL, has 
become prevalent in classrooms as a supplement to teacher 
instruction [18]. CAPT uses computer technology for the 
teaching of segmental (i.e., vowels and consonants) and 
suprasegmental (stress, length variations, and intonation) 
of pronunciation [25]. Its main goals are to determine 
students’ deviations in pronunciation and helping them to 
amend those deviations [21]. Many studies have been 
conducted investigating the effectiveness of CAPT in 
different areas, including general pronunciation quality, 
speech rate, fluency, pitch accents, intonation and other 
factors, most of which have demonstrated that CAPT can 
be a flexible and powerful way to teach pronunciation 
when constructed in a way that supports current 
pronunciation theory [25].  

While CAPT has existed for many decades, it only began 
to attract increasing attention in the late 1990s due the 
development of Automatic Speech Recognition (ASR) 
[47], which is a technology that can instantly recognize and 
describe words read aloud or spoken into a sound-
recording device [21]. ASR works by comparing a 
language learners’ pronunciation against native speakers’ 
Based on the deviation between the user’s speech and the 
acoustic model of phonemes in the application’s database, 
a score is generated [20].  The closer the recorded input is 
to the native model used, the higher the score. In addition, 
mispronounced words are sometimes highlighted in 
different colors or displayed in a graded-bar chart 
indicating overall comprehensibility. This automatic 
feedback is useful because it can give the learner 
immediate information on the phonemes they pronounced 
wrong and allow them to try again [36]. However, many 
researchers point out the downsides of this scoring system 
[18, 20, 35, 36]. As Hansen [18] notes, colors and 
numerical scores give an indication of the mistake, but do 
not advise the user on how to correct it. The only way the 
user can improve is through trial and error. This may 
motivate them through competition, but the specific 
constructive feedback needed to improve in an efficient 
way is absent. According to Hismanoglu [21], good 
feedback should make learners aware of the dissimilarity 
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between their articulation and the model speaker’s. It 
should also inform the user about the kind and place of 
error, as well as how to fix it.  

Despite knowing which type of feedback is generally 
useful, there are technical limitations preventing CAPT 
systems from providing helpful feedback in the first place. 
This is largely due to the fact that processing speech input 
and breaking it down into individual segmental and 
suprasegmental aspects is a linguistically complex task 
[36]. Hincks [20] points out that many ASR systems are 
poor at recognizing prosody because they must ignore 
pitch, tempo and duration variations to determine the 
words contained in an utterance. In addition, most ASR 
software is unable to distinguish specific accent features 
that affect intelligibility or adjust to learner speech with 
exposure in the same way a human would be able to do 
[42]. This is problematic because prosody and accent 
features are often the most influential in determining 
whether speech is intelligible [2]. There are also issues with 
identifying non-native speech compared to native speech. 
In one study [25], an ASR-based word processing program 
called Dragon Naturally Speaking was found to be 95% 
accurate for native speakers but only 70% accurate for L2 
speakers of English with advanced proficiency. 

While CAPT applications are not perfectly effective,  
multiple studies have shown that they can measurably 
improve students’ pronunciation of a foreign language, 
especially when combined with human feedback [42]. 
Cucchiarini et al. [6] found that Dutch learners who 
supplemented language classes with an ASR-based CAPT 
application significantly reduced their mispronunciations 
compared to a group that participated in language classes 
alone.  Similarly, Tejedor-García et al. [52] used a CAPT 
tool, Japañol, to help Japanese-native speakers distinguish 
Spanish minimal pairs, and found that they significantly 
improved their pronunciation scores after three one-hour 
training sessions. However, it is important to note that 
these applications alone do not determine a learner’s 
success. Mastering pronunciation in another language is 
determined by a variety of factors, including the student’s 
L1, age, gender, and educational context [42]. Chinese 
speakers, in particular, could benefit from an English 
CAPT application due to the vast difference in phonology 
from their native language [27] as well as the lack of 
emphasis on pronunciation in their education system [23]. 
In the next section, issues concerning pronunciation and 
English language learning in China will be discussed.   
2.3 English Language Learning in China 
Since its economic opening in 1978, China has prioritized 
English instruction in order to facilitate communication 
with the West and access to technological advances [28]. 
The country’s increasing presence in international politics 
and importance to the global economy has meant that the 
demand for English proficiency continues to grow [22]. 
Today, English is a compulsory subject in most secondary 

schools, colleges, and universities. In secondary schools 
alone, there are at least 80 million ESL students and over 
half a million English teachers [24]. According to Cortazzi 
& Jin [5], English is key to accessing high quality 
education at home and overseas, obtaining desirable job 
opportunities, and earning social prestige.  

Despite the importance China places on English education, 
there remain structural and pedagogical issues that 
negatively impact students’ language proficiency [22]. On 
the structural side, there is a large disparity between the 
number of qualified teachers and students who want to 
learn English, which lead to large classroom sizes in which 
there is a lack of individualized attention [28]. Most highly 
qualified English teachers and native speakers are 
concentrated in rich urban areas, while rural regions often 
have few teachers with any professional training. In 
addition, many schools lack authentic English material, 
such as newspapers, TV programmes, and literary texts, 
that provide a realistic context for English use and teach 
the communicative value of the language [22]. On the 
pedagogical side, traditional Chinese foreign-language 
education depends on the outdated grammar-translation 
method, which prioritizes grammar, the rote learning of 
vocabulary, and written language at the expense of 
listening and speaking skills [30]. Even when oral language 
is included, class activities usually involve contrived and 
meaningless language use, which inhibits students from 
transferring their learning to real-life settings [22]. 

As a result, English pronunciation is an especially weak 
skill for Chinese-speaking students [61]. One study asked 
Chinese university students how the perceived their 
English, and found that 69% rated their proficiency level 
as low and 62% thought “poor English pronunciation” as 
the biggest barrier encountered during English learning 
[30]. According to Li [27] and Han [17], the phonetic 
features and intonation of Chinese creates unique English 
pronunciation issues related to specific vowels and 
consonants, stress, rhythm, intonation, and sentence 
segmentation. Some examples include the dental fricatives 
in words like in ‘think’ and ‘this’ (/θ/ and /ð/), which 
Chinese speakers replace with /s/ and /z/. Distinguishing 
long and short vowels, like /i/ in leave and /I/ in live, is also 
challenging because these sounds do not form minimal 
pairs in Chinese. In terms of stress, most Chinese 
characters are short, one-syllable sounds that are easy to 
produce, whereas English has many multi-syllable words 
in which shifting the stress alters the part of speech [17]. 
For intonation, the two languages use different intonation 
patterns for questions and propositions. For segmentation, 
English words often blend together in spoken speech 
compared to the more isolated Chinese pronunciation of 
individual characters [27]. These pronunciation issues are 
inherently difficult to correct due to fossilization, which is 
the period after puberty where acquiring a foreign language 
with a native-like accent is almost impossible [32]. 
Nevertheless, multiple studies [62] have shown that the 
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side effects of fossilization can be reduced if learners can 
identify the errors they make and consistently work to 
correct them. CAPT applications, in offloading much of 
this work to computer algorithms, are greatly beneficial in 
China where the supply of qualified teachers does not meet 
the demand for learning English [30]. 

A few studies have investigated the use of CAPT 
applications in Chinese classrooms and have found 
promising results. Dai & Wu [7] tested whether a WeChat 
ASR application could improve the pronunciation of five 
difficult English vowels and five difficult consonant 
clusters of 84 Chinese university  students. Quantitative 
analysis revealed that students significantly improved their 
pronunciation scores compared to the control group. 
Similarly, Liu & Hung [30] administered 3 hours of CAPT 
training to 51 Taiwanese undergraduate students over an 
eight week period and found that they significantly 
improved their  for accuracy, intonation, fluency, and stress 
in the post-test compared to the pre-test. Interestingly, 
these two CAPT applications utilized completely different 
interface designs to teach students. The former used 
mobile-based dictation ASR, where users speak freely 
while pronouncing sentences and correct their mistakes 
based on the app’s transcription output. In contrast, the 
latter used speech analysis feedback, where users visually 
compare the waveform of their utterance to a model 
waveform to make their pronunciation more like a native 
speaker’s. In the next section, interface design issues for 
CAPT applications will be discussed in more detail. 
2.4 Interface Design Issues for CAPT Applications 
CAPT interfaces are diverse in terms of the ways they 
provide pronunciation feedback to students, but they all 
typically rely on either audio, video, or a combination of 
the two mediums. Some involve comparing a recorded 
video of a student’s face while practicing a sentence with a 
native speaker’s face [45], while others show an animated 
vocal tract to demonstrate the correct positioning of the 
tongue and lips while pronouncing words [11]. More basic  
applications may merely present a native speaker’s audio 
recording and ask students to mimic it [43]. According to 
Saz [43], there is debate as to which type of pronunciation 
feedback is most effective. Audio feedback mimics the 
natural process of language acquisition, where hearing 
places a key role in learning, but it may encourage users to 
imitate and repeat without correcting errors made along the 
way. Textual and graphical feedback can improve memory 
for target vocabulary, but it also may take focus away from 
learning oral production [43]. 

Relevant research has examined the effects of using audio 
vs. visual material for spoken language learning, but they 
have generally found that a combination of both is more 
effective than either one alone [45]. In one study [19], 
Japanese speakers were exposed to either audio only or 
audio-visual stimuli to identify /r/ and /l/ in American 
English, and it was found that they improved significantly 

more with the audio-visual stimuli. Similarly, Sueyoshi & 
Hardison [48] found that ESL students listening to a lecture 
with hand gestures and facial cues showed higher listening 
comprehension scores in a post-test than students who only 
listened to the lecture’s audio. These results validate 
previous studies, which have widely found that facial cues 
and mouth movements increases recognition and memory 
for linguistic input [45]. 

Following on this research, many CAPT applications have 
implemented computer-animated talking heads in their 
interfaces to teach pronunciation [21]. These avatars 
integrate speech technology with gestures, face 
movements, and emotions, providing an engaging 
language learning environment that simulates learning 
from a real tutor [45].  One example, Baldi, is a 3D-talking 
head that teaches vocabulary and grammar to deaf and 
autistic children. Another, Ville, is a virtual teacher that 
corrects foreign university students’ pronunciation of 
Swedish words [57]. 

Emotech’s pronunciation application also relies on a 
computer-animated talking head but does so in a different 
way to Ville and Baldi. Instead of correcting student’s 
pronunciation after their initial attempt, the avatar 
demonstrates the correct pronunciation of words 
beforehand in a native English accent, which students are 
expected to mimic to the best of their abilities. In the past, 
Zhang [63] tested whether different versions of the avatar, 
either whole face, mouth-only, audio-only interface, made 
a significant difference in terms of students’ pronunciation 
scores. Although subjects improved in all three conditions, 
the results showed that there were no significant 
differences between the experimental groups. 
Interestingly, Zhang [63] never considered whether the 
sentence content itself was appropriate for the given 
participant group in the first place, which could have had 
more an effect on the results than the avatar. The study used 
decontextualized sentence material from a Chinese high 
school textbook,  which has been shown by Park [37] to be 
less effective in improving oral communication than 
meaning-oriented, contextualized pronunciation practice. 
Given that the experiment was only one week, it could be 
that subjects’ pronunciation improvement was merely a 
result of repeated exposure to the same material over a 
short period of time. It is unclear whether those 
improvements would be generalized to contexts outside the 
artificial environment of the application. 

As a follow up to Zhang [63], the present study aims to 
determine the role of the learning material itself, rather than 
the avatar’s form, in improving pronunciation. Because 
previous papers have indicated that full-face avatars 
improve listening comprehension compared to those with 
lips or audio alone [45, 49], this aspect of Emotech’s 
application will not be changed. Rather, a new interface 
format that teaches pronunciation in the context of a 
dialogue will be examined.  
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According to Pilleux [39], dialogue is a useful tool for 
language learning as it provides a structured context in 
which to learn and reproduce speech patterns. It also 
exemplifies the communicative value of intelligible oral 
communication, which is more memorable and motivating 
than decontextualized, drill-based practice [8]. A few 
previous studies have investigated the use of dialogue in 
CALL systems for improving oral communication and 
have shown promising results. Chiu [4] tested a chat-based 
computer program that aimed to teach first year Chinese 
university students how to use speech acts appropriately 
and found that students significantly improved this ability 
after six weeks of practice. Wilske [59] created a similar 
dialogue-based CALL system to help German language 
learners learn word order, case markings, gender, and tense 
via topic-based conversation and found that participants 
improved their overall level of fluency compared to 
participants who just did drills. However, based on a 
review of the literature, no previous study has investigated 
whether dialogue-based CALL improved pronunciation 
skills specifically. 
3. METHODOLOGY 
Building on the related work described above, a week-long 
quantitative study was carried out to determine the effect 
of practicing dialogue on Chinese students’ pronunciation 
of individual phonemes. A Likert scale survey was 
deployed after the experiment to investigate participants’ 
subjective experiences of the pronunciation training. The 
methodology of both research methods is described in the 
following sections. 
3.1 Participants 
16 native Mandarin-speaking participants (Male=6, 
Female=10), mean age=22.1, participated in this study. Of 
the 16 subjects, 10 were currently studying in the UK or 
had graduated from a UK university in the past year. Six 
lived in mainland China and had never studied in the UK. 
All participants were high school graduates, had 
intermediate English proficiency and had lived in majority 
English-Speaking countries for less than two years. 87.5% 
had used an application to improve their English 
pronunciation in the past, and 69% had been learning 
English for more than nine years. All had normal or 
corrected-to-normal vision and hearing.  

Subjects were recruited first through convenience sampling 
–students from the HCI master’s course who met the study 
criteria were invited initially. These initial participants 
were asked to post a digital flyer for the study on their 
WeChat social media pages to recruit the remaining 
participants. All subjects were paid £15 (¥135) in Jingdong 
gift vouchers.  
3.2 Design 
A 2 x 2 mixed design was used to investigate whether 
practicing sentences linked together in a dialogue about a 
realistic topic significantly improved participants’ 
pronunciation of English phonemes compared to sentences 

in isolation. The between-subject variable was sentence 
type (isolated sentences or dialogue), and the within-
subjects variable was test-time (pre-test and post-test). The 
dependent variable was each subject’s overall average 
pronunciation score on every day of the experiment, which 
was generated automatically by Emotech’s WeChat mini 
application [11].   

Participants were assigned to one of the two groups 
depending on their gender, country they studied in, and 
years learning English. Group assignment was also based 
on self-rated speaking proficiency ranging from very poor 
(1) to excellent (5) as well as difficulty ratings of common 
English words that include vowels and consonants native 
Chinese speakers find difficult to pronounce [17]. This was 
to ensure that participants in both experimental groups had 
similar pronunciation proficiency. 

All participants completed a pre-test on the first day of the 
experiment in which they repeated 10 sentences. For the 
next five days, they completed 15 minutes of pronunciation 
exercises each day that taught the correct pronunciation of 
key words in the pre-test. On the seventh day, they 
completed a post-test that included the same sentences as 
in the pre-test, but in a different order. Difference between 
pre- and post-test pronunciation scores were statistically 
compared to determine whether one group improved 
significantly more than the other. 

After finishing the pronunciation experiment, all 
participants completed a 7-point Likert scale survey. Each 
group’s ratings were statistically compared to determine 
whether there was a difference in engagement, satisfaction, 
and immersion between the two experimental conditions. 
3.3 Materials 
3.3.1 WeChat Mini Application 
The study used Emotech’s [11] Spoken English Practice 
program, available as mobile application within WeChat 
(version 8.07),  to help native Mandarin speakers improve 
their pronunciation of common English phonemes (see 
Table 1) in the context of short phrases. 

Category Phonemes 
Vowel /i:/ /ɪ/ /ʊ/ /u:/ /e/ /ə/ /ɜ:/ /ɔ:/ /æ/ /ʌ/ /ɑ:/ /ɒ/ 

Semi-vowel /j/ /w/ 

Apical /l/ /r/ 

Nasal /m/ /ŋ/ /n/ 

Fricative /f/ /v/ /θ/ /ð/ /s/ /z/ /ʃ/ /ʒ/ /h/ 

Diphthong /ɪə/ /ʊə/ /eɪ/ /əʊ/ /ɔɪ/ /aʊ/ /ʌɪ/ 

Plosive /p/ /b/ /t/ /d/ /k/ /g/ 

Affricate /tʃ/ /dʒ/ 

Table 1. Phonemes targeted by WeChat application 

This app teaches students using multimodal pronunciation 
videos produced by Emotech’s proprietary animation 
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software, LipSync.AI [29]. First, teachers input text or 
audio files representing phrases they want students to learn 
into a web-based teacher management platform. 
LipSync.AI uses a pre-processing neural network to align 
these audio and text files, which are then procedurally 
mapped to photorealistic 3D-avatars, who simulate human-
like jaw, lip, and tongue movement while pronouncing the 
pre-programmed phrases. Different video features, such as 
speed, resolution, avatar character, mouth exaggeration 
level (normal or exaggerated), and perspective (full-face, 
mouth-only, or tongue-only), can be adjusted to generate 
custom videos in real-time. After ensuring that the videos 
are adequate, teachers can upload them as exercises that 
student can view in the mobile application.  For the sake of 
this experiment, all exercises consisted of 400 x 400 videos 
of a full-face female avatar talking at normal speed with 
normal mouth exaggeration (see Figure 1). These settings 
were chosen to create the sense of a speaking to a real 
person.  

     
Figure 1. The app records users’ speech and mouth 

movements and compares it with the digital avatar to 
generate pronunciation scores. 

Users were supposed to watch the pronunciation videos, 
put their face in the camera, and repeat back what the 
animated character said as closely as possible. After 
recording their attempt, the app scored the pronunciation in 
real time, using an algorithm to compare the user’s audio 
and video data to the avatar’s and producing an overall 
score out of 100. This score can be broken down into 
accuracy, fluency, and completion sub-scores (see Figure 
2). Users could also see specific words they struggled with 
via colour ratings, where green indicates excellent, yellow 
represents adequate, and red represents poor pronunciation.  

     
Figure 2. Users can review feedback on their pronunciation 

in the middle and after completing exercises.   

After completing a lesson, users could review their 
recorded videos and compare them to the recorded avatar. 
They could also see their scores in each of the different 
phoneme categories (Table 1) to pinpoint which sounds 
they struggle with across all words they practiced.  
3.3.2 Sentence Content 
To develop sentence material that would be relevant for the 
participant group, three native-Mandarin speakers 
(Male=1, Female=2), mean age=22, studying on the MSc 
HCI course at UCL were interviewed about the difficulties 
they faced in learning English, words they struggle to 
pronounce, and topics that are particularly challenging to 
speak about. The interview was transcribed, summarized, 
and compared with secondary linguistic research about 
phonemes and vocabulary that Chinese students typically 
have difficulty with in academic and informal contexts [17, 
41, 61]. 

The interviews and secondary research largely agreed with 
each other in terms of specific English pronunciation 
issues. Overall, the Chinese students indicated they had the 
most trouble with slang, idioms, UK-specific words, and 
specialized vocabulary in academic subjects, which they 
attributed to a lack of conversational practice with native 
English speakers in real-world contexts. Personal 
anecdotes about trouble remembering food names, 
traveling around the UK, and discussing human-computer 
interaction topics in class, informed the sentence content 
that would be valuable for participants to practice. 
3.3.3 Experimental Conditions 
All participants repeated a total of 65 English sentence over 
a total of five days of pronunciation practice. These 
sentences were identical in both the dialogue and isolated-
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sentence conditions, but they were organised in different 
ways. In the isolated-sentence group, participants repeated 
13 sentences per day that were contextually unrelated (see 
Table 2). They simply watched the digital avatar 
pronouncing each of these sentences and repeated them to 
the best of their abilities, which is the same way the app 
works normally.  

Sentence 
# Isolated-Sentence Condition (Day 1) 

1 The cathedral in the centre of town was 
especially beautiful. 

2 That sounds familiar. 

3 Yes, I would definitely recommend it. 
4 I’m looking forward to hearing about it. 

5 We wanted to see Stonehenge. 

6 I’m going to meet my mate at McDonald’s. 

7 I actually just visited Wales last week. 

8 I can’t remember what’s in it exactly 
though. 

9 We arrived too late after it had already left. 

10 My friend and I caught a glimpse of it on the 
train, so we decided to go there after. 

11 I haven’t been to this part of town before. 

12 The duvet cover looks really nice on my bed 
and the lamp is perfect for reading at night. 

13 Yep! I think I do. 

Table 2. Example of material for isolated sentence condition 

In the dialogue condition, participants repeated the same 
sentences, but in the context of a conversation about a 
particular topic (e.g., getting directions in London, food 
shopping). These sentences were ordered in a call-and-
response format with 16 total turns (see Table 3). The 
experimenter inserted pre-recorded videos of himself 
saying one half of the conversation, which users would 
listen to first. The user then responded by pronouncing the 
sentence written at the bottom of the screen, which 
represented the next sentence in the dialogue (see Figure 
3). Each subsequent video involved the experimenter 
responding to what the participant had just pronounced 
such that all exercises on a given day were logically 
connected. 

Sentence 
# 

Dialogue Condition (Getting Directions 
in London) 

1 Human: Hi, are you alright? 
2 User Response: Could you give me 

directions to Leicester square? 
3 Human: Where are you currently? 

Sentence 
# 

Dialogue Condition (Getting Directions 
in London) 

4 User Response: I am near Borough High 
Street in Southwark. 

5 Human: Why do you need to go to 
Leicester square? 

6 User Response: I’m going to meet my mate 
at McDonald’s there. After that, we’re 
walking to Tottenham Court Road together. 

7 Human: Okay, so you need to walk to take 
the bus going west and then switch to the 
Northern line at Waterloo station. 

8 User Response: I haven’t been to this part 
of town before, so I’m not sure if I know 
how to get there. 

9 Human: You need to walk one hundred 
meters north to Southwark Street, take a 
left, and wait at the nearest bus station. 

10 User Response: Wait do you know what 
the name of the stop is? I’m not too good 
with directions and I don’t want to get lost. 

11 Human: I’m not quite sure of the bus stop 
name but I believe the bus route is 341. 

12 User Response: That sounds familiar. I 
think I walked past a bus stop with that 
number thirty minutes ago. 

13 Human: Sounds good. So, you know how 
to get there then? 

14 User Response: Yep! I think I do. I walk to 
the nearest bus stop and go to Waterloo 
station, where I take the Northern line. 

15 Human: Exactly! 

16 User Response: Thank you for your 
patience. 

Table 3. Example of material for dialogue condition 
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Figure 3. Order from top left to bottom right. Participants 
pronounce sentences in the context of a call-and-response 

dialogue with a pre-recorded conversational partner. 

3.4 Procedure 
All participants completed a remote half-hour orientation 
in Microsoft teams in which the study timeline and 
instructions were explained. They were also sent a link to 
a virtual classroom in which they could practice using the 
WeChat mini application and pronounce a few sample 
sentences. The goal was to confirm that everyone could 
smoothly navigate through the application, check whether 
they had completed pronunciation exercises successfully, 
and ensure they understood how to interpret the in-app 
feedback and pronunciation scores before the experiment 
started. 

For the following seven days, participants were given a 
daily QR code to scan that added them to one of two virtual 
classrooms depending on the experimental condition they 
were assigned. Each virtual classroom showed the lesson 
topic and sentences they needed to complete for that day. 
To control the experiment as much as possible and make 
sure that everyone had a similar amount of exposure to the 
sentence material, participants were asked to complete 
each lesson in a quiet place with good internet connection 
within 24 hours of the QR code being sent. They were also 
instructed to pronounce all sentences in the lesson only one 
time, in one sitting, without taking breaks. This was 

especially important to for the dialogue group, as 
pronouncing each sentence consecutively simulated turn 
taking with a conversation partner. 

After completing the pre-test, five days of pronunciation 
practice, and a post-test, participants were asked to fill in a 
questionnaire on Microsoft forms in which answered 12 
questions related to their engagement, satisfaction, and 
immersion during the experiment and their opinion about 
the WeChat mini application. In the next section, 
quantitative analyses of the pronunciation experiment and 
the survey will be described. 
4. RESULTS 
Hypothesis 1 was tested using a repeated-measures 
ANOVA and hypothesis 2 was tested using a series of 
independent samples t-tests. 
4.1 Pronunciation Scores 
A 2 (test-time) x 2 (sentence type) repeated measures 
ANOVA was conducted to determine whether participants 
significantly improved their pronunciation scores from 
before to after the experiment by comparing pre- and post-
test scores. The analysis showed that there was not a 
significant main effect of test-time on pronunciation 
scores, F(1,14)=0.222, p=0.645. The average marks 
decreased very slightly from 87.8 (SD=4.04) to 87.2 
(SD=4.96). Overall, it seems that participants came into the 
experiment with high pronunciation proficiency, which 
stayed almost the same after a week of practice (see Figure 
4).   

It was also tested whether the group that learned to 
pronounce sentences in the context of a dialogue improved 
more than the group that that repeated isolated sentences. 
The analysis indicated that there was not a significant main 
effect of sentence type on pronunciation scores, 
F(1,14)=0.079, p=0.783. In fact, scores from both groups 
decreased very slightly, with the mean score in the isolated 
condition going from 88.3 (SD=3.15) to 87.3 (SD=5.57) 
and the mean score in the dialogue condition going from 
87.3 (SD=4.95) to 87.1 (SD=4.64).  There was also not a 
significant test-time x sentence type interaction, 
F(1,14)=0.134, p=0.719, which is not surprising given the 
insignificant effects of both the within and between subject 
variables. 
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Figure 4. Average pronunciation scores before and after 

experiment. 

After analysing the results for overall pronunciation scores 
across all sentences in the experiment, further analysis was 
carried out at the individual word level. In Emotech’s 
current pronunciation scoring algorithm, all words in a 
sentence contribute equally to the overall pronunciation 
scores, so it is possible that easy, commonplace English 
words skewed the average overall scores towards their 
ceiling. Given that participants have more room to improve 
their pronunciation more difficult words, it was 
investigated whether those with the lowest initial scores 
significantly improved in either group. To do this, the 10 
words with the lowest average scores in the pre-test across 
all participants were identified. As predicted, these words 
matched the literature [17, 41] in terms of English 
phonemic elements that Chinese students typically 
pronounce less well, such as consonant clusters, silent 
letters, and sounds that do not exist in Mandarin. Every 
participant’s score for each of the 10 words was 
individually averaged in both the pre- and post-test 
conditions. Another 2 (test-time) x 2 (sentence type) 
repeated measures ANOVA was used to compare the set of 
scores from the isolated sentence group and the dialogue 
group. 

The analysis showed that the trend for the top 10 hardest 
words was very similar to the trend in overall scores. There 
was not a significant main effect of test-time on 
pronunciation scores, F(1,14)=0.366, p=0.555, nor was 
there a significant main effect of sentence type, 
F(1,14)=0.080, p=0.781. There was also not a significant 
test time x sentence interaction, F(1,14)=0.020, p=0.889. 
The main difference between the results for the top 10 
hardest words compared to all sentences was that the 
means for the former were lower and the standard 
deviations were higher (see Figure 5). The mean score for 
the isolated condition started at 70.2 (SD=6.58) in the pre-
test and decreased to 68.7 (SD=5.57) in the post-test, while 
the mean score in the dialogue condition changed from 
70.8 (SD=7.79) to 69.9 (SD=8.76). This indicates that 

although there was a wide variation in pronunciation 
proficiency for these difficult words, there is no evidence 
that the lowest performers were uniquely benefited by the 
pronunciation practice. Thus, the ceiling effect posited 
after analysis of the initial data does not seem to be true. 

 

 
Figure 5. Average pronunciation scores of top 10 hardest 

words. 

While it seemed that there were no significant differences 
between the two groups at the sentence or word level, it is 
possible that the pronunciation of certain phonemes 
uniquely benefited from the experiment. Using Emotech’s 
teacher management system, scores in each of the eight 
phoneme categories (Table 1) were recorded on each day 
of the experiment. Unfortunately, the system did not record 
scores at the individual participant level, so statistical tests 
could not be run to see whether there were significant 
differences between the experimental groups. 
Nevertheless, bar graphs of average pronunciation scores 
in each of the categories on the pre- and post-test for each 
condition were created to identify any differences that 
might exist. As shown in Figure 6, only three of the eight 
phoneme categories in the isolated sentence condition had 
higher average scores in the post-test compared to the pre-
test, whereas six of eight phoneme categories had higher 
averages in the dialogue condition. In addition, based on 
the overlap of the error bars, no phoneme categories had 
lower averages in the post-test for the dialogue group, 
whereas vowels, fricatives, and affricate scores were worse 
in the isolated sentence group. It is unclear why this trend 
would be the case, as no particular phoneme category was 
prioritized in the experiment. Nevertheless, the trend could 
indicate that the dialogue condition was slightly more 
effective at improving the pronunciation of certain sounds, 
which may have been obscured in the initial data analysis. 
Repeating the experiment again with subjects’ individual 
scores in each category could shed light on whether this 
hypothesis is true. 
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Figure 6. Pronunciation scores by category in isolated 

sentence condition (top) and dialogue condition (bottom) 

4.2 Survey Ratings 
After the experiment, all participants completed a post-
study 7-point Likert Scale survey in which they were asked 
to their agreement with 12 statements related to their 
subjective experiences (1=Strongly Disagree, 7=Strongly 
Agree). Independent sample t-tests were conducted for 
each of the 12 questions in order measure whether there 
was a significant difference between the two groups in 
terms of their satisfaction, engagement, and immersion 
with the pronunciation WeChat mini application. 

The results showed that only one of the twelve statements 
had a significant difference in ratings. On average, the eight 
participants in the dialogue group (M=5.88, SD=0.835) 
indicated that they felt significantly more immersed, 
t(14)=2.687, p=0.018 than the isolated-sentence group 
(M=4.13, SD=1.64) during the pronunciation experiment 
(see Figure 7). In order to investigate whether this could be 
attributed to the conversational element of this condition, 
an additional question was asked in the dialogue group: 
“On days 1-5, I listened to what the conversational partner 
was saying before I responded.” The survey revealed that 
87.5% participants agreed or strongly agreed with this 
statement, which seems to indicate that those participants 
were actively engaged in turn taking as intended by the 
experiment. Interestingly, it seems that this difference in 
immersion ratings did not translate into significant 
differences in ratings of sentence relevance, t(14)=0.646, 
p=0.529 or engagement, t(14)= 0.442, p=0.665, although 

participants did rate the dialogue condition (M=5.13, 
SD=1.81) to be slightly more engaging on average than the 
isolated sentences (M=4.75, 1.58). Interestingly, in terms 
of satisfaction with the pronunciation exercises, the 
dialogue condition also had a higher average (M=6.50, 
SD=0.535) compared to the isolated sentence condition 
(M=5.50, SD=1.60), but this result was not statistically 
significant either, t(14)=1.673, p=0.116. Nevertheless, it is 
interesting to note that 100% of the participants who 
completed the dialogue indicated they enjoyed completing 
the experiment while 25% of the participants who repeated 
isolated sentences disagreed. This disparity in satisfaction 
across groups could be related to other factors asked about 
in the survey, such as sentence difficulty, technical issues, 
or usefulness of in-app feedback, but it is not clear how 
these factors contributed to the underlying difference. 
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Figure 7. Distribution of responses for survey questions 
related to immersion (top), engagement (middle), and 

satisfaction (bottom). 

The next chapter discusses possible reasons for the results 
described above. Constraints, limitations, and future work 
are also considered. 
5. DISCUSSION 
5.1 Results Discussion 
In this section, the hypotheses outlined in the introduction 
are discussed in relation to the experiment, survey results, 
and existing findings from the related literature. 
5.1.1 Hypothesis 1 (Pronunciation Performance) 
Contrary to the hypothesis, students in the dialogue 
condition did not improve their pronunciation scores 
significantly more than those in the isolated sentence 
condition. In fact, neither experimental group showed 
significant improvements over the course of the week. This 
is surprising given that Zhang [63] conducted a similar 
experiment with the same WeChat application and found 
that participants showed significant improvements in 
pronunciation accuracy with the full-face avatar, which is 
the same interface used in this experiment. As a result, it 
would have been expected that participants in either the 
isolated or dialogue group showed at least a small 
improvement after a week. On the contrary, both groups 
showed slight decreases in their average pronunciation 
accuracy scores in the post-test (M=87.2) compared to the 
pre-test (M=87.8). There are several reasons that could 
account for this. 

For one, most participants in this study were relatively 
advanced English speakers. Nearly 70% indicated they had 
been studying English for at least nine years and half were 
currently studying in the UK for their master’s degree. As 
indicated by Yang [61], Chinese students who want to 
study at degree level in the UK must score highly on the 
International English Language Testing System (IELTS) 
exam. To pass the speaking portion of the test, students 
must have intelligible pronunciation that allows them to 
communicate at a competent level. In contrast, Zhang’s 
[63] participants were Chinese high school graduates living 

in China that had lower English proficiency than the 
participants in this study. Thus, there was less opportunity 
for the current participants to show an improvement after a 
week’s practice than in the previous study, as their scores 
were already higher to begin with. 

Another potential reason there may not have been any 
significant improvements was the duration of the study. 
The pronunciation experiment was only one week, two 
days of which were the pre-test and post-test. In total, 
subjects received approximately 15 minutes of practice per 
day for five days in a row in which they repeated each 
sentence one time only. In a review of 75 L2 pronunciation 
studies, Thomson & Derwing [54] found strong evidence 
that global improvement in comprehensibility and 
intelligibility requires multiple weeks or months of 
instruction, not hours or days. Similarly, Mahdi & Al 
Khateeb [32] conducted a metanalysis of 20 CAPT studies 
in which they compared the results of  2-4 weeks, 5-8 
weeks, 9-12 weeks, and more than 12 weeks of 
pronunciation training, and found that the effect of CAPT 
increases as the with longer treatment duration up until 12 
weeks. Given that extensive repetition over a long period 
is required to automatize pronunciation [7, 8], it is likely 
that participants did not enough exposure to the material to 
significantly improve their pronunciation in the first place. 

A third reason for the lack of improvement could be due to 
the pronunciation scoring system itself. In Emotech’s 
mobile application [11], all words, no matter how difficult, 
are weighted the same in their contributions to overall 
pronunciation scores. Since the program is targeted 
towards students in early secondary school (ages 12-14) in 
China who have only just begun to focus on English 
pronunciation, this weighting makes more sense, as 
students are likely to pronounce even the most common 
English words wrong. However, more experienced English 
speakers, like the participants in this study, mainly struggle 
with challenging vocabulary. In a qualitative study of 
Chinese students’ experience at  a Canadian university, Shi 
[44] found that participants struggled most with subject-
specific specialized vocabulary, culturally specific topics 
of conversation, and figurative language (e.g. humor, 
idioms). Improving students’ pronunciation of these 
specialized and culturally specific vocabulary words was 
the main goal of the week-long pronunciation training, but 
these words were not weighted any higher by the scoring 
algorithm than common words than students have 
practiced extensively in the past. The fact that most of the 
words in the sentence material were basic sentence parts 
(e.g., articles, prepositions, conjunctions), students’ 
pronunciation scores were heavily skewed, obscuring 
performance trends for the more difficult, infrequent words 
that were the target of the study in the first place. To 
address this issue, the top 10 most challenging words with 
the lowest initial scores were separately analysed to see if 
there was a significant difference between the dialogue and 
isolated-sentence conditions. Although the average 
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pronunciation scores for these words were 15 points lower 
than the overall average, both conditions also showed no 
significant improvement from the pre-test to the post-test. 
This indicates that the pronunciation training was no more 
effective in helping students pronounce words they did not 
know previously compared to ones they already know.  

While there were no performance differences at the word 
level between the two experimental groups, there may be 
differences at the phoneme level. As discussed in the 
results section, Emotech does not provide the data 
necessary for performing statistical tests directly 
comparing individual sounds, but they do provide average 
scores for entire phoneme categories for the pre and post-
test. These scores were visualized using bar graphs (Figure 
6) to illustrate possible trends in the data. Based on the 
overlap of error bars, it seems that scores for vowels, 
fricatives, diphthongs, and plosives increased significantly 
for the dialogue group while the remaining categories were 
stable. In contrast, the isolated sentence group only showed 
increases for nasal and plosive sounds, while vowels, 
fricatives, and affricate scores decreased significantly. 
Interestingly, the literature [17, 41] indicates that the 
phoneme categories improved in the dialogue condition 
tend to be the most difficult for Chinese students to learn 
in the first place. Thus, it is possible that practicing with 
dialogue may have been significantly more effective at 
improving students’ pronunciation of difficult sounds 
compared to the other condition. At the same time, the 
experimental material was not designed to ensure that all 
phoneme categories were equally represented. It could be 
that the sounds that that improved were simply 
overrepresented compared to others, giving students more 
opportunities to practice them. To eliminate this 
possibility, future experiments should systematically 
control for phoneme frequency to determine whether there 
is a learning advantage for certain sounds compared to 
others. 
5.1.2 Hypothesis 2 (Subjective Learning Experience) 
In contrast to hypothesis 1, hypothesis 2 was partially 
supported by the data. In a 7-point Likert scale survey 
completed after the experiment, participants rated the 
dialogue condition to be significantly more immersive 
(M=5.88) than those in the isolated sentence condition 
(M=4.13). However, unlike hypothesized, this increased 
immersion did not translate into large differences between 
the two groups in terms of engagement or satisfaction. The 
dialogue group ratings (M=5.13, M=6.50) were only 
slightly higher for these two factors compared to the 
isolated sentence group (M=4.75, M=5.50). These results 
are  unexpected because Wilske [59] and Darcy [8] found 
that students who learn a foreign language using CALL 
systems that incorporate contextualized dialogue rate 
themselves to be more engaged and satisfied than students 
who use systems that rely on decontextualized drills. There 
are a few possible reasons for this discrepancy. 

For one, most of the participants in both the isolated 
sentence condition (75%) and dialogue condition (62.5%) 
thought that the pronunciation exercises were easy, which 
may have caused them to feel less engaged and satisfied. 
Although the sentence material was specifically designed 
to target difficult phonemes for Chinese speakers, it may 
not have been challenging enough given the advanced 
English skills of the students tested. Because participants 
were repeating the same sentences in each condition, it 
would thus make sense why their engagement ratings 
would be similar. At the same time, it could also be that 
their ratings of difficulty were partially influenced by the 
high scores they were receiving as feedback (80s-90s on 
average) rather than the inherent difficulty of the sentences 
themselves. Although 75% of students in both conditions 
believed their score accurately reflected their performance, 
these scores were likely somewhat inaccurate because the 
system was comparing them against Emotech’s target 
demographic (12-14-year-olds) who had much more 
elementary pronunciation abilities. Thus, it is possible that 
students’ difficulty ratings were based on a false sense of 
confidence in their own skills, which may have made them 
less motivated to improve.  

Nevertheless, users thought the pronunciation exercises 
were educational and relevant. Most participants in both 
the isolated sentence group (50% & 62.5% respectively) 
and dialogue group (75% & 87.5% respectively) agreed or 
strongly agreed with the statements: “I learned how to 
pronounce words I did not know how to say previously,” 
and “The sentence material felt relevant to my life.” This 
suggests that the lack of difference between the two groups 
in terms of engagement and satisfaction was likely not due 
to the sentence material itself. It could be instead that the 
inherent structure of the pronunciation exercises in both 
conditions may not have been the most effective. With the 
isolated sentences, subjects had to pronounce words 
without necessarily understanding what they meant or the 
context in which they could be used. The dialogue 
condition better emphasized the communicative value of 
the sentence material, but even that format was 
constrained. Because the topic-based conversations were 
scripted beforehand, there was only one possible response 
that the students could answer with. This set-up, known as 
a closed response design, is very common among CALL 
systems because it is technologically simple to implement 
[9] – the speech recognition software only needs to be able 
to accurately recognize a limited amount of speech input. 
In contrast, an open response design challenges a student 
to generate appropriate responses entirely on their own 
without any cues from the system [9]. The latter format is 
both more challenging and more similar to real-life 
conversations, which could have potentially engaged 
students more than the dialogue in this experiment. At the 
same time, if the dialogue was open-ended, it would not 
have been possible to ensure both experimental groups 
practiced the same vocabulary, which would have made it 
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impossible to directly compare pronunciation scores at the 
end of the experiment. Furthermore, it is likely that 
participants would have responded with words they already 
knew, which would have been less beneficial for 
improving their English pronunciation. Ideally, a future 
dialogue system would both encourage creativity and guide 
students to pronounce specific words, engaging them in a 
challenging way. 

It is interesting to note that even though the dialogue was 
not as engaging as it could have been, participants still felt 
significantly immersed in this condition compared with the 
isolated sentence condition. This was likely not due to the 
sentence content nor the dialogue structure itself due to the 
reasons just described. The other main difference between 
the two conditions was the presence of the pre-recorded 
videos of the experimenter, who acted as a conversational 
partner with the participant (see Figure 3). These videos 
likely made the experience more absorbing than it 
otherwise would have been. Research about immersion in 
video games and virtual reality support this theory. 
According to Agrawal et al. [1], an immersive interface can 
be achieved either perceptually by surrounding the user in 
multisensory stimulation or psychologically by absorbing 
them in a narrative such that their experience of the 
external world is blocked. Arguably, the dialogue was 
more immersive in both ways. In the perceptual sense, 
users were exposed to additional English audio and visual 
input provided by the native speaker partner, which likely 
shifted their attention to the English sentences that 
followed. In the psychological sense, positioning the 
sentences as responses to a conversational partner 
successfully immersed the participants in a narrative about 
an interesting topic. Nevertheless, the dialogue was not as 
immersive as it could have been due to the inherent 
constraints of Emotech’s mobile application, which will be 
briefly discussed in the next section. 
5.2 Constraints  
Emotech’s [11] Spoken English Practice mini program was 
generally sufficient for conducting this study, but there 
were a few problems with its design that constrained how 
well the experimenter could implement the dialogue 
condition. For one, the program was designed with the 
intention for participants to practice short, isolated phrases 
such as “blue bluebird” and “she eats cheese.” As a result, 
the exercises that could be uploaded in the app were 
inherently limited to less than 200 characters and a 
maximum video length of 20 seconds. Since both turns in 
the dialogue – the pre-recorded videos of the human 
conversational partner and the digital avatar’s 
pronunciation demonstration (see Figure 3) – needed to fit 
within this small limit, the sentence material had to be 
relatively short. This restricted the types of topics and 
responses that could be included in the experiment. 

Another issue was the visual design of the user interface 
related to the pronunciation exercises. As shown in figure 

3, the written text indicating what participants needed to 
pronounce was present on the screen throughout both the 
call and response turns of each dialogue. Theoretically, 
participants could have completely ignored one half of the 
dialogue and still scored well just looking at the text alone, 
which would have completely defeated the purpose of this 
condition. Luckily, it seems this may not have significantly 
affected the results, as 100% of participants indicated on 
the survey that they listened to what the conversational 
partner was saying before they responded. Nevertheless, it 
would have been ideal to for the text to appear after it was 
participants’ turn to respond, as this would have ensured 
that they paid attention to both turns of the dialogue, which 
could have increased their feelings of immersion. 

The last design issue is related to the app’s pronunciation 
feedback. After completing each exercise, participants 
received an overall numerical score out of 100 indicating 
how well they pronounced the entire phrase, but they could 
not see the scores for individual words or phonemes. 
Although poorly pronounced words were highlighted in 
yellow and red, it is unclear whether this was informative 
enough or enabled users to correct their mistakes [18]. 
More detailed feedback would have provided students with 
a better idea of the particular sounds they struggled with, 
which could have allowed them to better target their efforts 
and improve their pronunciation more efficiently. 

Implementing these design recommendations would 
certainly have improved the user experience of Emotech’s 
interface, but it is unclear whether they would have made a 
significance difference to the overall results. 
Methodological limitations, such as the sample size and 
time frame of the study, likely contributed more to 
participants’ pronunciation scores and subjective learning 
experiences. 
5.3 Limitations  
Due to significant amount of time it took to design the 
study and recruit participants in China, the experiment was 
only carried out over a week. This meant participants only 
experienced about one hour of cumulative pronunciation 
practice, which was likely not sufficient for generating 
durable improvements. Past research indicates that foreign 
language pronunciation is inherently difficult to change 
after puberty due to phonetic fossilization [32], so students 
must actively engage in extensive repetition over an 
extended period of time to get better. Most of the studies 
that did manage to improve their participants’ 
pronunciation [30, 32] were conducted over more than a 
month and consisted of multiple hours of training. 
Although Zhang [63] was able to see demonstrated 
improvements after a week, the participants in that study 
were younger (18-20) and had lower English proficiency. 
Since recruitment for the present study was done through 
convenience and snowball sampling, most participants 
were Chinese master’s degrees students in the UK who had 
been studying English for over nine years. In a metanalysis 



 15 

of 20 CAPT studies, Mahdi & Al Khateeb [32] found that 
advanced learners tend to improve less than lower and 
intermediate learners over similar periods of time. Thus, it 
is likely that the insignificant results generated in this study 
not necessarily linked to the inherent effectiveness of 
Emotech’s application, but the limited time students 
engaged with it.  

Besides the timescale of the study, the small sample size 
used made it more challenging to get significant results. 
There were only eight subjects in each of the experimental 
conditions, each of whom had different starting points and 
improvement trends over the course of the week. To 
control for differences between groups, gender, country 
studied in, years learning English, and self-rated speaking 
proficiency scores were considered when assigning 
participants. Because the statistical analysis compared the 
average pronunciation scores and Likert scale ratings 
between the groups, it is possible that individual 
differences were obscured. Thomson & Derwing [54] note 
that L2 pronunciation studies do not often consider 
individual differences, but these are equally important to 
consider because “the mean learning trajectories for a 
given sample may not reflect even a single learner from 
within that sample.” It could be that the pronunciation 
practice may have been effective for some of the 
participants, particularly those with lower baseline 
pronunciation scores who had more room to improve. 
Nevertheless, it was not possible to do a separate statistical 
analysis for low vs high scoring participants in this study 
due to the small sample size. Future studies should 
investigate the participant characteristics that affect 
individual differences in pronunciation improvement, as 
this could shed light on who may benefit most from CAPT 
in the first place. 

A further limitation was a lack of control of the study 
environment. Because the experiment was conducted 
remotely, participants were able to the WeChat mini 
application at different times of day in different physical 
settings, some of which were less than ideal. Loud 
background noises and other distractions sometimes 
degraded participants’ attention to the task at hand and the 
quality of the pronunciation input, which negatively 
affected their scores. Other times, participants forgot to 
complete the pronunciation exercises for a given day and 
ended up doing them in the wrong order. In addition, 50% 
of people in both groups experienced significant technical 
issues. The application often disconnected from the 
internet and did not completely register the pronunciation 
input throughout the week, which forced students to 
repeatedly redo the exercises. As the experimenter was in 
a different time zone, it was difficult to promptly 
communicate with participants and ensure that they were 
completing the study under adequate conditions. It is likely 
that students’ ratings of engagement, satisfaction, and 
immersion were all negatively affected by these factors. 
Future studies should aim to mitigate environmental and 

technical variables that could confound the results to the 
greatest extent possible. This would also give students the 
best chance at improving their pronunciation scores and 
having a positive subjective experience with the app.   
5.4 Future Work 
In the future, this study should be replicated with a larger 
and more diverse sample. Participants of varying ages and 
English proficiencies should be recruited to test whether 
contextualized dialogue is more effective at improving the 
pronunciation of certain groups over others, particularly 
those with more weaker pronunciation abilities. Testing 
high school students, the biggest age group learning 
English in China, would be especially useful as this is the 
target age group of Emotech’s application [29].  

In addition, conducting the experiment again over a longer 
time frame would enable more accurate comparisons with 
previous studies that have shown significant results with 
advanced English learners [32]. It would be interesting to 
see whether the dialogue condition’s positive effect on 
immersion, engagement, and satisfaction translated to 
significant differences in pronunciation skills compared 
with decontextualized phrases over multiple weeks and 
months. Spacing the pronunciation exercise out over this 
longer period of time would likely be more effective than 
massed practice anyways, as similar studies have shown 
better memory for pronunciation after distributed practice 
[54]. Furthermore, future studies should introduce delayed 
post-tests in addition to testing participants immediately 
after the pronunciation training. This would ensure that 
improvements due to CAPT training were durable and 
allowed participants to communicate more fluently in real-
life conversations after the study has ended. 

In terms of pronunciation learning, the present study 
mainly aimed targeted a finite set of individual phonemes. 
As pointed out by Robertson & Nunn [41], foreign 
language learners often have difficulty at the syllable level 
and certain phoneme combinations independent of their 
individual pronunciations. Word, stress, speaking rate, 
intonation, and rhythm are also important for intelligible 
communication, but these aspects are not often measured 
because they are harder to assess by current ASR systems 
[25]. As this study has demonstrated the potential of 
contextualized dialogue for improving user engagement 
and immersion during CAPT training for segmental errors, 
it would be interesting to see if dialogue similarly 
improved these suprasegmental aspects of pronunciation as 
well.  

Lastly, future studies should incorporate new forms of 
dialogue and conversation topics in their experiments. In 
this study, closed two-way dialogues about topics related 
to daily tasks, travelling, and life in the UK were included, 
but it is possible that other topics could have engaged 
participants even more. Experimenters should consider 
their students’ demographics when designing sentence 
material to ensure that pronunciation training matches 



 16 

users’ communicative goals. Ultimately, keeping context 
and meaning at the forefront of pronunciation training will 
motivate students to use CAPT applications in the first 
place, which will likely improve their English 
pronunciation in the long term. 
6. CONCLUSION 
The present research aimed to determine whether CAPT 
applications that incorporate contextualized topic-based 
dialogues are more effective at improving English 
pronunciation and lead to more positive subjective learning 
experiences compared to those that drill individual, 
decontextualized phrases. Contrary to the study’s first 
hypothesis, the results indicated that subjects in neither 
group improved their pronunciation significantly and there 
was no difference between the dialogue and isolated 
sentence conditions in terms of average pronunciation 
scores. However, participants in the dialogue group 
indicated they felt more immersed, engaged, and satisfied 
than those in the isolated sentence group, which confirmed 
the second hypothesis. Overall, this study clearly illustrates 
that CALL applications that incorporate contextualized, 
meaningful material that matches their users’ 
communicative goals are beneficial when teaching 
pronunciation. While participants did not demonstrate 
improvement over a week, the increased immersion and 
satisfaction they experienced while engaging in a dialogue 
might increase their motivation to improve over time. 
Future studies should investigate whether this motivation 
is coupled with parallel improvements in pronunciation 
performance, giving students more confidence to 
communicate in real-world conversations with native 
English speakers. 
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