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ABSTRACT

The integration of Computer-Assisted Language Learning (CALL) has transformed pronunciation skills and is no 
longer confined to traditional classrooms. The study aims to demonstrate the impact of Computer-Assisted Language 
Learning (CALL) materials on students’ pronunciation skills and examine the ESL learners’ perceptions of CALL 
tools. This study employed a quasi-experimental pre- and post-test design, complemented by Technology Acceptance 
Model 2 (TAM 2) survey with 119 participants in a single institution. Learners’ pronunciation was evaluated across 
segmental accuracy, word stress, fluency and comprehensibility through performance test and their perceptions were 
assessed by TAM 2 model. The model, for its certain features, deals with the acceptance of technology among the users. 
Recent advancements of Computer-Assisted Pronunciation Training (CAPT) as a part of CALL, are rapidly increasing, 
focusing on the efficacy of second language acquisition among the English language learners. Incorporating CAPT in 
this study emphasizes its proven ability to facilitate accurate pronunciation. The current article investigates the impact of 
modern technologies and multiple language software packages including MyET, Pronunciation Coach and SpeakPipe to 
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practice and improve pronunciation skills on language learning at the undergraduate level among students in Pakistan. 
The results indicate that CALL tools effectively enhance measurable pronunciation performance and learners’ positive 
perceptions highlight the potential of CALL to complement traditional speaking instruction by fostering engagement, 
promoting learner autonomy and providing authentic computer-mediated opportunities for developing pronunciation 
skills. The study sheds light on practical implications for educators, institutions and policymakers in adopting CALL 
pronunciation tools to enhance pronunciation skills. 

Highlights:

•	 Incorporated detailed discussion of underlying mechanisms such as multimodal feedback, repetition, and learner 
autonomy in CALL.

•	 Acknowledged key limitations, including the single-institution convenience sample, reliance on self-reported data, 
and the absence of long-term follow-up.

•	 Strengthened the theoretical foundation and aligned the discussion with recent studies in CALL and pronunciation 
research.

Keywords: CALL Applications; Computer-Assisted Pronunciation Training (CAPT); Students’ Pronunciation; TAM2 

Model; MyET; Pronunciation Coach; SpeakPipe.

1.	 Introduction
In Pakistan, English is used as a foreign language 

and is progressing around the world. It enjoys a high status 
in the country. The role of this language in the core curric-
ulum is rising in Pakistan. During the last few decades, the 
number of English language students has significantly in-
creased, and many teaching approaches have been used in 
practice to evaluate the efficacy of the students’ speaking 
accuracy and fluency. According to Mir and Afsar [1], most 
of the ESL students still face difficulties in their learning 
progression due to multiple reasons. Among them, correct 
pronunciation is the key issue that can distract students’ 
confidence throughout the span of their academic journey, 
even when they step into their professional matters. Hence, 
it is necessary to plan such learning strategies, which effi-
ciently upgrade the students’ communication skills to en-
able them to express themselves in public dealings.

Noor et al. [2] investigated in their study that the main 
source of learning English in Pakistan is the academic ac-
tivity managed in classrooms, where teaching methods 
include English translation into Urdu version, Vocabulary, 
spelling, exercises, some forms of traditional grammar and 
definitions. In learning through such limited and tradition-
al teaching methods, students often feel anxiety, which up-
surges resentment towards the learning process of language 
skills. Students have fewer opportunities to speak English; 

consequently, insufficient productive skills, particularly 
pronunciation skills by their side create difficulties for 
them. The examination system also focuses on grammar, 
spelling and translation only. For this reason, it is essential 
to concentrate more on student’s speaking skills in the En-
glish language [3]. Similarly, Rahman [4] also debated that 
Pakistani students generally generate incorrect English 
pronunciation primarily. The main reason is that they have 
weak listening and pitiable speaking skills. 

The investigation focusses on the practicality of 
learning and improving pronunciation skills through the 
practice of Computer-Assisted Language Learning (CALL) 
and Computer-Assisted Pronunciation Training (CAPT) 
in second language coaching for better understanding and 
to promote exact recognition of English language pronun-
ciation for students. Similarly, English language pronun-
ciation is an indispensable skill from the spoken aspect of 
language and plays a crucial role in effective conversation. 
In addition, sound competence in pronunciation enhances 
self-esteem and boosts learners’ confidence level. Never-
theless, it is commonly taken as the most ignored produc-
tive skill [5,6]. Communicative competence can be defined 
by correct pronunciation skills [7]. Natural and correct 
articulation also generates an optimistic influence during 
any communication, not only influencing others but also 
making it easy and impressive for others to understand 
the envisioned meaning of a person speaking with correct 
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pronunciation. Zhang and Yin [8] throw light on the same 
aspect that sometimes students, in their everyday routine, 
make pronunciation errors and follow their own style of 
pronunciation. It is often noticed that non-native students 
tend to make pronunciation mistakes systematically rather 
than speedily or unexpectedly. Therefore, students use mis-
pronounced words, create barriers and make their listeners 
perplexed. Hence, it is evident that false pronunciation is 
more problematic than other sub-skills such as the glossa-
ry, poor spellings and grammar while communicating in 
English. However, it is considered a complex task to get 
mastery over pronunciation by the language experts.

This study intends to explore the use of different 
pronunciation-based software for students to correct their 
English pronunciation and to help them enhance correct 
phonemic system awareness, which is also anticipated to 
provide a foundation for educating English pronunciation. 
The researcher of the current research hypothesized that 
with the practice of CALL pronunciation software and 
advanced technology in learning English sounds can be 
easier for students, and they can easily comprehend En-
glish language like native speakers. Pothuri [9] acknowl-
edged that Computer-assisted pronunciation practice and 
speech interactive CALL software offer a wide range of 
new teaching methods of pronunciation, such as right and 
wrong feedback and fascinating learning. CALL and Com-
puter-Assisted Instruction (CAI) programs also create a 
comfortable environment where not only pronunciation 
skills are polished but also vocabulary and spelling errors 
are also improved, and students can use these comput-
er-based tools wherever and whenever according to their 
needs. Rogerson-Revell [10] also explored in their study that 
with the help of CALL pronunciation materials students 
can easily find out their mistakes and correct themselves 
through numerous computer software. Nowadays, the mas-
sive use of CALL and CAPT in the field of language learn-
ing, particularly improving pronunciation skills around 
the globe, has grown. Although in Pakistan, these magical 
CALL and CAPT tools are gaining popularity but have 
not been fully explored [11]. This paper is an effort to high-
light mispronounced words and the use of prior mentioned 
CALL tools to correct students’ pronunciation. 

The condition of English pronunciation of ESL learn-

ers in Pakistan is not satisfactory. Students are weak while 
communicating in English, and sometimes it is hard for 
them to utter a couple of sentences fluently in English [12]. 
Moreover, authentic pronunciation materials and content 
cannot be easily available in their textbooks. Consequently, 
teachers do not accurately instruct speaking skills not only 
in schools but also at the college and university levels. No 
one, neither teachers nor students, is ready to put extra 
effort into learning pronunciation practically. One of the 
major reasons behind this lack of focus and neglected skill 
during learning English language is grammar translation 
method in Pakistani ESL classrooms [13]. As a result, they 
cannot speak out a couple of common sentences fluently. 
Less accurate pronunciation skills limit ESL learners’ suc-
cess in both academic and professional places. According 
to Li [14], Nasir et al. [15] and Zhang [16], CALL pronunci-
ation software can bring a massive change in learners’ 
speaking skills. Fazal et al. [17] in their recent study show 
that in Pakistan, ESL learners are acutely familiar with the 
CALL and CAPT tools. Subsequently, the question arises 
here about knowing the awareness and impact of CALL 
pronunciation materials on learners’ familiarity with CALL 
and CAPT technologies. 

Three basic investigating queries are as follows: 
First, it investigates the impact of interactive Comput-
er-Assisted Language Learning (CALL) on pronunciation 
skills among ESL learners at the undergraduate level. Sec-
ond, it seeks to evaluate the adequacy of CALL pronunci-
ation tools and materials in language learning in Pakistan 
for learners at the undergraduate level. Finally, the study 
also aims make the English tone more identifiable through 
Computer-Assisted Pronunciation Training (CAPT) for 
ESL learners.
Research Questions

1.	 What is the impact of interactive Computer Assisted 
Language Learning (CALL) on English pronuncia-
tion skills of ESL learners at the undergraduate lev-
el?

2.	 To what extent are CALL Pronunciation tools and 
materials adequate in English language learning in 
Pakistan at the undergraduate level?

3.	 How do the CAPT tools create English tones identi-
fiable to the ESL students?
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2.	 Literature Review
The study of ‘computer applications’ which are used 

in language teaching and learning is named Computer-As-
sisted Language Learning (CALL)” [18]. CALL has proved 
marvelous success in teaching and learning. Chapelle 
[19] added in their study that CALL programs are always 
considered as an accompaniment and improve classroom 
activities like storytelling, listening activities or word-pro-
cessing, audio-visual aids and language games for compo-
sitions, speaking and listening preparation by practicing 
in English language as a Second Language (ESL) envi-
ronment. In multilingual societies like Pakistan, the role 
of the English language is far from straightforward. Urdu 
is spoken as an official language, although English still 
plays an enormous role in our country [20]. It is applied as 
a mandatory subject in all education departments such as 
schools, colleges and universities. All official documents 
of government and private departments, on the billboards 
and in professional agreements English language is used as 
a medium of instruction. In the courts of Pakistan, English 
is also considered an official as well as legal language [21].

According to Yolchiyeva [22], pronunciation and 
spelling are not the same in the English language. Pronun-
ciation is also identified as a part of and style of speaking 
skills and is notoriously difficult. Pronunciation is the first 
step that is observed during conversation by listeners. Im-
proper pronunciation can leave a bad impression not only 
on pronunciation style but also on vocabulary. It can also 
make communication ineffective and create misunder-
standings. English is often spoken by nonnative speakers 
according to their own regional dialect and some words 
are mispronounced and wrong articulated, which is rare in 
their oriental languages. 

AbuSeileek [23] argued that an important aspect of 
CALL is also presented in computer-assisted pronuncia-
tion training applications, which is a great example of the 
modern digital mechanism for teaching phonological fea-
tures of the English language. Numerous language teach-
ers believe that students themselves acquire pronuncia-
tion through the environment in their language exposure 
of speaking; many ESL teachers were amazed whether it 
is needed to teach or practice the phonological segments 
(phonemes, phonemics and allophones) and supra-seg-

ments (syllable, stress, rhythm and intonation) and char-
acteristics of the second language. Computer Assisted 
pronunciation training (CAPT) fetches many approaches 
to pronunciation learning, for example, right and wrong 
feedback, stress pattern, rise and fall in pitch and total cap-
tivation learning , and provide directions that proceed be-
yond the restrictions of the classroom and offer students an 
independent control to improve their speaking skills. Mah-
di and Al Khateeb [24] added in their study that CAPT and 
CALL could improve learners’ pronunciation as a native 
speaker does. These tools have the potential to solve learn-
ers’ segmental and supra-segmental issues. 

Moreover, the CALL materials for learning and 
teaching English are priceless. It helps students improve 
their language skills. Ratananingsih et al. [25] investigated 
that CALL has potential to improve speaking ability. Nasir 
et al. [15] further strengthens the idea that CALL tools offer 
a variety of learning approaches that help improve speak-
ing skills, particularly pronunciation skills. According to 
Gómez González et al. [26], phonetic competency is crucial, 
but difficult to understand phonetic perceptions and tran-
scriptions. CALL software offers massive language pro-
grams for language learners and teachers making it easy to 
understand the transcription and articulation. These CALL 
tools are beneficial for enhancing speaking skills. This is 
a sterling source of access to reading magazines, books, 
reference works and full-text newspapers. CALL tools 
can trace the problems that teachers or students face and 
provide overwhelming answers and effective methods for 
novice users. There are many apps on internet like Firefox, 
Search Engines, Google Chrome, Directories and online 
encyclopedias that are helpful to search the required infor-
mation students want to search, whether it is particularly 
related to English language software or CAPT and CALL. 
According to Bogach et al. [27] supra- segments are not 
easy to learn through dictionaries. Feedback in the sense of 
pronunciation assessment is required for both teachers and 
students. Wrong rhythmic pattern and improper intonation 
are no longer blindly accepted. Hence, students can only 
be trained through CAPT tools.
CALL as Interdisciplinary Approach

Levey [18] emphasized that CALL is also an interdis-
ciplinary approach. It includes various theories, disciplines 
and different areas that can be classified into five main 
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types: artificial intelligence, psychology, computational 
linguistics, advanced instructional digital design and in-
ference of humans in computer studies. Chen et al. [28] also 
agreed that CALL is an interdisciplinary approach. The 
study reviewed the 1,295 articles and results declared that 
CALL, Language Learning and Technology and ReCALL 
are helpful for language learning. 

Ghounane and Rabahi [29] conducted research in 
Saida University, Algeria also emphasized that Computer 
Assisted Pronunciation Training (CAPT) tools can change 
the students’ negative mind about pronunciation learn-
ing. New advanced technology helps the students listen 
to native speakers, try to pronounce as it is, record their 
own sounds, compare their sounds with native’s sounds 
and then correct their own pronunciation. The study also 
pointed out that the students who use CAPT tools can learn 
quickly how to pronounce consonants and vowels sounds. 
Lee [30] is also opined that CALL and CAPT pronunciation 
materials are a better way of learning; they encourage stu-
dents and produce an interactive environment. 

An advanced discipline of CALL is Intelligent Com-
puter-Assisted Language Learning (ICALL). Newvine 
[31] conducted his study in Japan and explored that the ad-
vance field of CALL is ICALL. The use of ICALL tools is 
beneficial in EFL classrooms. The elegance of ICALL is 
to understand the context and response according to that. 
Teachers and learners can change the activities according 
to their level and can receive feedback immediately. Yu 
and Gaspar [32] stated that ICALL tools make Portuguese as 
foreign language learners (PFLL) autonomous. It proposes 
self-regulated language learning materials that PFL learn-
ers can use in and out of the classrooms according to their 
convenience. The findings revealed that ICALL tools are 
also beneficial for other foreign language learning. Chen et 
al. [33] also considered that ICALL tools are beneficial for 
second language learners. ICALL tools have the potential 
to solve linguistics complexities. The findings of this ex-
perimental study reported that using ICALL tools for regu-
lar language learning supports all types of second language 
learners. 

According to Namaziandost and Rezai [34], ICALL 
is a transformative source for ESL learners. The growing 
prominence of ICALL plays a pivotal role in language 
learning. The results declared that the multifaceted ap-

proach ICALL is beneficial for Iranian ESL learners and 
makes them autonomous. The study explains that ICALL 
tools are also beneficial for policymakers and educators to 
add ICALL applications to curriculum. Patty [35] also con-
firmed the evolution of ICALL for language learning. It 
encompasses CALL and artificial intelligence and offers 
applications for all types of learning, formal and informal, 
and language-learning environments. Ardini et al. [36] men-
tioned in their research the advancement of technology 
with the collaboration of artificial intelligence and mobile 
applications to enhance pronunciation skills. The results 
demonstrated superior performance through CALL speech 
recognition tools. Dennis [37] stated in his study that CALL 
and AI speech recognition tools for improving English pro-
nunciation and speaking instructions prove notable bene-
fits. 

Pinto-Llorente [38] advocated that in this digital 
world, to acquire English pronunciation through computer 
programs is the most important tool. Kobilova [39] asserted 
that imitation is also the best therapy for refining pronun-
ciation in language teaching. ESL learners tend to imitate 
whatever the teachers pronounce. The imitation method 
is also known as ‘drill and practice’. According to Chang 
[40], CALL and CAPT applications offer many platforms 
for drilling and practicing activities for language learners. 
In these activities, learners first listen, watch the sound 
pattern through machines, and then try to repeat it. The 
advanced technology CALL and CAPT applications pro-
nounce accurate sounds just like native speakers. This is an 
absolute way to give a real chance to the ESL learners to 
speak like native speakers [41,42]. 

Mohammed [43] investigated in his study that the lan-
guage lab plays a crucial role in improving pronunciation 
skills among Saudi students. A multimedia network sys-
tem is also known as Language Media Laboratory (LML). 
The findings of the study verified some advantages for 
learning skills of the foreign language pronunciation. For 
example, Computer-Assisted Instruction (CAI) is used as a 
sound analyzer for improving pronunciation. The attractive 
classrooms with loaded computer gadgets can be utilized 
for improving pronunciation. These gadgets permit the 
students to use computer-assisted instruction (CAI) appli-
cations and get an opportunity to talk with native speakers. 
In this environment, learners can communicate and share 
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their ideas to the foreigners by using computers. These ad-
vanced gadgets offer copious varieties of attractive meth-
ods for language coaching, instructing and pronunciation 
training. In these modern technologies, AV aids are another 
way of delivering pronunciation materials through visuals 
and vocabulary, e.g., clarification, imagery, maps, figures 
and vigorous graphics as dynamic videos [44]. The research-
er further debated that our brain has the power to work 
through the CALL application for learning a language. 

Drill and practice activities are helpful to sharpen the mind 

for speaking practices.

Figure 1 shows a procedure that helps the teacher 

find the solutions to the problems of language learners. 

Hence, a teacher by following CAI designs can achieve 

better results and high-quality improvement in learner’s 

English pronunciation. This can be the reason for positive 

attitudes in language learning.

Figure 1. The basic characteristics and design of ‘drill and practice’ activity.

The goal of this study is to make pronunciation easier 
for the listener and the receiver. English language requires 
a lot of movement in the mouth. Mouth, tongue, lips, teeth 
and throat need time to get into the correct position. CALL 
software like ‘Pronunciation Coach’ and ‘MyET’ are very 
helpful, as they give learners time to set their vocal organs 
while uttering words, and after utterance, they show the re-
sult at which vocal organ positions are incorrect and need 
improvement. 

Pronunciation Coach is a new, interesting and easy 
to use application that demonstrates the learner’s correct 

pronunciation and sounds through animated images. It dis-
plays an animated image that shows how pronunciation 
coach software helps learners to improve pronunciation 
skills, particularly the sound patterns. 

Figure 2 shows the scores in percentage. The screen-
shot, taken from the application, is used to illustrate the 
process. It also tells how to combine these sounds to pro-
nounce any word or sentence. It also records learners’ pro-
nunciation and gives them a chance to compare their sound 
to an example.

Figure 2. Interface Design of the Correction through Pronunciation Coach.
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MyET is like a personal tutor that can help the 
learner learn English pronunciation. It is a unique and 
award-winning technology. It can analyze learners’ speech 
on pronunciation pitch, timing, and emphasis and even 
pinpoint the problems to individual sound patterns. Almas-
ifar and Heidari [45] explored the effect of CAPT on speak-
ing skills. The study focused on suprasegmental features 
like intonation, stress and rhythm. The findings revealed 
that CAPT tools like MyET play a crucial role in improv-
ing speaking skills and reducing speaking anxiety among 
students. 

Figure 3 is a screenshot taken from the MyET appli-
cation, showing a representation of a scored list. The learn-
er must keep in mind some points that during the record-

ing, not only the researchers but also computer software 
analyzes the learners’ voice and talk about the learner’s 
pronunciation, pitch, emphasis and overall score. Howev-
er, Shamsi and Bozorgian [46] highlighted in their study that 
suprasegmental features are difficult for Iranian learners. 
The speech pattern of the learner’s mother tongue Farsi 
and target language English is quite different. The CAPT 
tool MyET was used during the experimental study to im-
prove learners’ speaking skills. The results also showed 
positive perceptions of CAPT tool MyET. The findings 
declared a significant improvement in learners’ speaking 
skills, particularly their improvement in pronunciation 
skills was observed.  

Figure 3. User Interface Display of Voice Recording.

Several studies recommend that the use of CALL 
applications and CMC in English language classroom are 
always beneficial. Du [47] pointed out that the design of 
multimedia is convenient when technology is beneficial 
and gives a progressive effect on learning. Video clips and 
emojis are also used to provide visual material. Baskota 
and Poudel [48] investigated that CMC and Artificial Intel-
ligence (AI) have a significant impact on ESL learners in 
Nepal. CMC and AI technology have potential to improve 
learners’ communication skills and increase learners’ inter-
est in using these technologies for language learning in and 
out of the classroom. Hsu [49] and Guskaroska [50] reported 
that ESL learners perceived CALL and CAPT tools as ef-
fective in enhancing pronunciation skills when examined 

through the TAM framework. However, their study con-
firmed the perceived usefulness and ease of use of such 
tools, it primarily emphasized learners’ perceptions rather 
than their actual performance. Aufa [51] evaluated using the 
TAM framework to measure EFL students’ perceptions of 
speaking skills through technology. Their studies leave the 
gap that present study seeks to address by combining both 
pre- and post-test and TAM2 -based perceptions.

3.	 Research Methodology
In this study, the researcher used a quantitative re-

search method. The aim of this research paper is to inves-
tigate the impact of modern technology CALL on learners’ 
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English Language pronunciation skills and to examine 
their perceptions of CALL pronunciation tools. The study 
adopted quasi-experimental pre and posttest alongside sur-
vey based quantitative approach grounded in the Technol-
ogy Acceptance Model 2 (TAM2).The pre and posttest de-
sign assessed both segmental and suprasegmental features, 
enabling evaluation of changes in ESL learners’ pronuncia-
tion proficiency. 

TAM 2 (Technology Acceptance Model) was pre-
sented by Venkatesh and Davis [52]. This model is intended 
as one of the most widely accepted models to recognize 
the causes for acceptance of numerous advanced technolo-
gies in different contexts and to check the impact of tech-
nology on its users. TAM 2 follows the theoretical rules of 
the most fundamental and influential theory of behavior, 
which is aimed at the Theory of Reasoned Action (TRA) 
[53]. TAM 2 questionnaire captured the ESL learners’ per-
ceptions regarding usefulness and ease of use, adequacy 
and tone recognition through CALL tools. For the data col-
lection, the researcher modified a questionnaire framed by 
Itayem [54]. The goal of this model is to provide a base to 
investigate the impact of externalities, impulsive variables 
on attitudes, internal faith and objectives. 

3.1.	Sample Population and Sampling Tech-
niques

To check the adequacy of CALL pronunciation ap-
plications on learners’ proficiency level, the researcher has 
selected the Institute of Southern Punjab, Main campus, 
which is situated in the Multan city, Pakistan, as a site for 
the sample population. The institute is actively integrated 
with technology for language learning. The single institu-
tion ensures contextual consistency, control for extraneous 
variables and allows for streamlined coordination for data 
collection both pre and posttest and survey. 

Convenience sampling was used to select students 
from the department of English in the Institute of Southern 
Punjab, Multan, Pakistan. A total of 119 participants were 
selected using convenience sampling. It was deemed ap-
propriate given the accessibility of participants and explor-
atory nature of examining the impact of CALL pronuncia-
tion tools. All participants are ESL learners and enrolled in 
at least one advanced level English-speaking pronunciation 
course. All students have equal access of internet, and they 
are familiar of computer and capable of running CALL 

tools. 

3.2.	Research Instruments and Data Collection

Data was collected through pre and post-test and 
questionnaires. The pre and post-test were conducted under 
standardized conditions. Same rubric scoring was used, and 
the trained raters ensure the reliability and validity in the 
assessments for both segmental and suprasegmental fea-
tures. Three CALL pronunciation tools MyET, SpeakPipe 
and Pronunciation Coach were used during intervention. 
After the pre and posttest, questionnaires were distributed 
to the students. The researcher administered the students 
to fill in the questionnaire. A five-digit Likert scale ques-
tionnaire of CALL speaking materials to communicate in a 
second language scale adapted by Itayem (2014) was used 
for measuring students’ speaking proficiency to communi-
cate in a second language inside the classroom. 

3.3.	Learners as a Research Population

The population setting was held in Pakistan at the 
ISP Main campus. The institute has its own speech labo-
ratory, used as a research site. The speech lab is used with 
the approval of the Head of the English Department. The 
speech laboratory has more than 70 computers with some 
other necessary gadgets. Pre-test was conducted to check 
the learners’ proficiency level. To conduct research, the 
researcher used three pronunciation-based computer appli-
cations (MyET, Pronunciation Coach and SpeakPipe) for 
the students to investigate the impact of these applications. 
The researcher used CAPT (Computer Assisted Pronun-
ciation Test), CAI (Computer Assisted Instruction), ASR 
(Automatic Speech Recognition), pronunciation Coach, 
SpeakPipe and MyET with its recording function and some 
other programs.

The additional pronunciation classes were also or-
ganized for the ESL learners at the undergraduate level. 
Learners were requested to join these classes for the re-
search after the permission of the Head of the Department 
(HOD). The researcher chose 119 ESL learners at the un-
dergraduate level who participated in the research as the 
research population. They practiced these applications in 
the language classroom. After eight weeks of teaching En-
glish pronunciation by CALL and CAPT tools, post-test 
was conducted , their pronunciation record was sent to an 
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instructor for analysis. After the post-test, to investigate the 
learners’ perceptions, the prepared questionnaire was given 
to the learners. An instructor, working as a senior lecturer 
at Government Emerson College in Multan, was hired to 
analyze the data. He is highly qualified and has more than 
25 years of teaching experience in college. 

4.	 Analysis
In the next step, the collected data was put into SPSS 

(version 21) for statistical analysis. In this regard, Cron-
bach’s alpha, Bartlett and KMO Tests were used.

Table 1 contains details of the descriptive statisti-
cal values of the variables. The results of pre and post-test 
show high internal consistency. Cronbach’s alpha is 0.86 
and 0.87. TAM2 questionnaire shows the range of 0.83–
0.91 and this is acceptable reliability and indicates high 
internal consistency. Reliability and sampling adequacy is 
acceptable. The KMO value is 0.77, 0.78 and 0.77 indicate 
that the sample size is adequate for the pre and posttest and 
factor analysis. The Bartlett’s test is also significant and 
KMO is acceptable.

To examine the impact of CALL and CAPT pronun-

ciation tools ESL learners’ pre and post-test scores were 
measured. The normality of scores were checked using de-
scriptive statics.

Table 2 presents the mean , standard deviation and 
difference between pre and post-test scores at segmental 
accuracy, word stress, intonation, fluency, and compre-
hension level. The overall mean is 2.38 SD is 0.49 in pre-
test and posttests show mean is 3.08 and SD is 0.43. The 
difference is 0.70. Here it is clear sufficient difference 
between pre and post-test scores. It indicates CALL tools 
have significant positive impact on learners’ pronunciation 
skills. 

Table 3 shows the score of paired sample t-test that 
was conducted to compare the means of pre and post-test 
scores. The results indicate the significant difference be-
tween pre- and post-test scores. All dimensions of pronun-
ciation segmental accuracy, word stress, intonation, fluen-
cy and comprehensibility present significant improvement. 
The results of Cohen’s d also show that effect sizes are 
large. Overall, the results indicate substantial positive im-
pact on ESL learners’ pronunciation skills.

Table 1. Internal Reliability of the Scale.
Instrument Number of Items Cronbach’s alpha KMO Bartlett’s Test

Pre-test Pronunciation Skills 25 0.86 0.77 P < 0.001
Post-test Pronunciation Skills 25 0.87 0.78 P < 0.001

TAM2 Questionnaire 20 0.83–0.91 0.77 P < 0.001

Table 2. Descriptive statistics of pre- and post-test scores.
Dimension Pre-test M (SD) Post-test M (SD) Difference

Segmental Accuracy 2.42 (0.53) 3.13 (0.44) 0.71
Word Stress 2.34 (0.58) 3.06 (0.49) 0.72
Intonation 2.29 (0.55) 2.97 (0.46) 0.68
Fluency 2.47 (0.57) 3.09 (0.47) 0.62

Comprehensibility 2.38 (0.56) 3.15 (0.43) 0.76
Overall Score 2.38 (0.49) 3.08 (0.43) 0.70

Table 3. Inferential Statistics: Paired Sample Test.
Dimension Pre-test M (SD) Post-test M (SD) Difference t p Cohen’s d

Segmental Accuracy 2.42 (0.53) 3.13 (0.44) 0.71 15.76 <0.001 1.46
Word Stress 2.34 (0.58) 3.06 (0.49) 0.72 14.52 <0.001 1.33
Intonation 2.29 (0.55) 2.97 (0.46) 0.68 14.53 <0.001 1.33
Fluency 2.47 (0.57) 3.09 (0.47) 0.62 12.84 <0.001 1.19

Comprehensibility 2.38 (0.56) 3.15 (0.43) 0.76 16.54 <0.001 1.53
Overall Score 2.38 (0.49) 3.08 (0.43) 0.70 15.48 <0.001 1.37
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Analysis of Learners’ Perceptions
The researcher assisted the expert in developing a 

questionnaire for this purpose. The questionnaire consists 
of three parts. The first part is related to their demographic 
age, gender and mother tongue. The second part explored 
participants’ pronunciation experience. The data is attained 
through this questionnaire connected to the CALL and 
CAPT pronunciation applications. The frequencies of the 
statistics that are involved in the instruments are meticu-
lously analyzed one by one. The third part measured the 
perceptions of CALL pronunciation tools. Question num-
ber 2 and 3 of the TAM2 section assessed the perceived 

adequacy and recognizable tone of the CALL and CAPT 
tools, respectively. The overall results of statistical analy-
ses of the questionnaire are given in the form of a table. 

Table 4 presents the demographic analysis. The ages 
of the learners are between 15 to 36. 54.6% of learners’ 
age is between 21 to 25. There is only one learner whose 
age is 36. The mother tongue of learners are Urdu, Punjabi, 
Saraiki and other languages. Saraiki and Urdu languages 
are widely spoken by learners. 

Table 5 illustrates the gender of the respondents. To-
tal participants are 119. 45 are male participants and 74 are 
female participants.

Table 4. Descriptive Analysis of Demographics.
Name Items Frequency Percentage

Age

15–20 16 13.4%
21–25 65 54.6%
26–30 31 26.1%
31–35 6 5.0%

36–Above 1 0.8%

Mother Tongue

URDU 25 21.0%
PUNJABI 43 36.1%
SARAIKI 48 40.3%
OTHERS 3 2.5%

Table 5. Gender of Learners.
Gender No. of Learners

Male 45
Female 74

Table 6 shows 11% of participants strongly disagree 
with CALL pronunciation tools. 11% of participants dis-
agree with CALL tools. 6% of participants were unable to 
take any decision. 34% of participants agree with CALL 
tools and showed positive perceptions. 36% of learners 
strongly agree with the beneficiary of CALL tools and 
have positive perceptions.

Graph:
Figure 4 is a graphic representation of overall re-

sults. The graph illustrates the learners’ response after us-
ing the CALL tools to enhance their pronunciation skills. 
Learners’ responses were recorded on a five-point Likert 
scale: Strongly Disagree, Disagree, Undecided, Agree and 
Strongly Agree.

Table 6. Details of learners’ responses about CALL Pronunciation tools.
Scale Responses Percentage

Strongly Disagree 13 11%
Disagree 13 11%

Undecided 7 6%
Agree 40 34%

Strongly Agree 43 36%
Total Observations 119 100%
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Figure 4. Overall Results.

The graphic description in Figure 4 gives the ac-
curate result of the responses of the respondents: 11% 
of respondents strongly disagreed about the benefits of 
CALL pronunciation materials and 11% of respondents 
also disagreed with this statement. Six percent (6%) of re-
spondents could not make a decision. Thirty-four (34%) of 
respondents agree that learners’ perceptions about CALL 
pronunciation materials are positive. Thirty-six (36%) of 
respondents strongly agreed with the statement.

The score of mean and standard deviation (SD) is 
analyzed through descriptive analysis and followed by the 
TAM2 model. 

The scores of mean and standard deviations (SD) is 
analyzed through descriptive analysis and followed by the 
TAM2 model. The aim of Table 7 is to present descriptive 
analysis to highlight learners’ perceptions about CALL 
pronunciation applications through a TAM2-based ques-
tionnaire. The PU reflects language enhancement through 
technology-based learning, the mean is 4.11, and SD is 

0.69. PEOU indicates the ease of CALL pronunciation 

tools, and results show that mean is 3.87 and SD is 0.73. 

The mean of subjective norms (SN) is 3.91 and SD is 0.69. 

Behavioral Intentions (BI) represents the learners’ interest 

towards CALL pronunciation tools and results display the 

highest mean score 4.17 and SD is 0.62. It indicates strong 

intentions and indicators towards technology-based learn-

ing. The mean of the output quality (OQ) is 4.11 and SD is 

0.61. Which is also high. 

Table 8 shows ESL learners’ hold positive percep-

tions of CALL pronunciation tools. All TAM 2 factors are 

significantly higher than neutral points. Cohen’s d that 

represents the effect size were in large range. It also shows 

learners’ positive attitude towards CALL pronunciation 

tools. The overall results of PU,PEOU, SNBI and OQ indi-

cate leaners are interested in using them continuously. The 

findings reflets the high level of acceptance of CALL pro-

nunciation tools. 

Table 7. Descriptive Analysis.

Factors Mean Standard Deviation (SD)

Perceived Usefulness (PU) 4.11 0.69

Perceived Ease of Use (PEOU) 3.87 0.73

Subjective Norms (SN) 3.91 0.69

Behavioral Intentions (BI) 4.17 0.62

Output Quality (OQ) 4.11 0.61
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Table 8. One-Sample t-Test Results for Learners’ Perceptions of CALL Tools.

Factors Mean Standard Deviation (SD) t p Cohen’s d Interpretation

Perceived Usefulness (PU) 4.11 0.69 18.12 <0.001 1.66 Positive effect

Perceived Ease of Use (PEOU) 3.87 0.73 12.86 <0.001 1.17 Positive effect

Subjective Norms (SN) 3.91 0.69 14.77 <0.001 1.36 Positive effect

Behavioral Intentions (BI) 4.17 0.62 20.04 <0.001 1.85 Positive effect

Output Quality (OQ) 4.11 0.61 20.00 <0.001 1.84 Positive effect

5.	 Results and Discussion
The study aims to explore the impact of CALL and 

CAPT pronunciation tools on ESL learners’ pronunciation 
skills. The analysis focused on pre and posttest scores and 
learners’ response to the TAM2 questionnaire survey. The 
first question of the study is to investigate the impact of 
interactive Computer Assisted Language Learning (CALL) 
on English pronunciation skills at the undergraduate level 
students. The pre and post-test scores indicate significant 
improvement in ESL learners’ segmental and supraseg-
mental proficiency. This study aligns with the previous 
studies of Nasir et al. [15], Pothuri [9], Saleh and Gilakjani 
[41]. The large effect size also suggests that treatment is not 
only significant but also practically meaningful for pronun-
ciation skills. The results demonstrate the positive impact 
of CALL and CAPT applications on students’ pronuncia-
tion. According to the results, most of the learners are will-
ing to use this advanced technology. They also recommend 
using CALL materials to their siblings and relatives.

In addition to performance outcomes, TAM 2 anal-
ysis showed generally positive perceptions of CALL and 
CAPT tools. The first part of the survey analysis is related 
to demographic variables. The second part of the question-
naire is related to the students’ pronunciation skills that 
they learn. Are they satisfied with their pronunciation skills 
or want to improve their pronunciation? The third part is 
about CALL and CAPT materials, followed by the TAM2 
model. It was made to determine the impact of CALL soft-
ware on their English pronunciation learning. The last part 
of the questionnaire is open-ended and asks students for 
additional information about the study.

The second question is to what extent are CALL 
Pronunciation tools and materials adequate in English 
language learning in Pakistan at the undergraduate level? 
The results received high agreement scores that indicate 

that ESL learners felt CALL tools provide sufficient sup-
port for their learning needs. The results also demonstrate 
that CALL and CAPT pronunciation tools are adequate for 
ESL learners in Pakistan because these tools are easy to 
use and mostly applications are available free and offline. 
The findings revealed high level of perceived usefulness 
and ease of use suggesting that CALL tools are effective 
and well received by learners. Another important feature of 
such software is, they are not only limited to men but also 
equally used by female students. Students are in favor of 
using these CALL tools. The findings are similar to those 
of Aufa [51], who examined the learners’ perceptions of 
CALL speaking tools using the TAM model.

The third question is about how English tone can be 
more identifiable through Computer Assisted Language 
Learning (CALL) for ESL Learners. The analysis express-
es that English sounds are more identifiable and helpful to 
overcome students’ segmental and suprasegmental issues 
of English pronunciation. They can easily visualize the vo-
cal organs’ positions and speech patterns through CALL. 
The applications like ‘Pronunciation Coach’ and ‘MyET’ 
are beneficial to practice English tone with animated vid-
eos. These not only score their pronunciation results but 
also teach them how to correct the positions of their vo-
cal organs and speech pattern through CALL tools. These 
findings are consistent with the previous research of Hsu 
[49] and Guskaroska [50]. Positive perceptions are reported 
by the ESL learners and suggesting that technology accep-
tance can enhance language learning.

However, some limitations are also acknowledged. 
First, the study is conducted on a single institution, reli-
ance on a convenience sample which may restrict gener-
alizability of the results. Second, TAM2 instrument was 
useful for gauging attitudes, self-reported methods inher-
ently carry limitations between stated perceptions and re-
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al-world practices. Third, the study measured short-term 
gains over an eight-week intervention; long-term retention 
of pronunciation gains remains unknown. Further research 
is recommended to broaden the scope by drawing multiple 
institutions, using mix-methods for deeper insights into the 
ESL learners’ experiences. 

Moreover, future research can compare the differ-
ent types of CALL tools along with Intelligent Computer 
Assisted Language learning (ICALL) to identify specific 
pronunciation problems such as accuracy, stress and into-
nation. Longitudinal designs can also help to explore the 
retention of pronunciation proficiency and can enhance 
speaking skills in real-world settings. Finally, incorporat-
ing qualitative insights, such as motivational factors and 
attitudes may yield a more holistic picture of CALL tools 
towards language learning.

6.	 Conclusions
The results, attained after analyzing the above data, 

conclude that CAPT and CALL pronunciation applications 
are valuable and have positive impact on learners’ pronun-
ciation. CALL tools significantly enhance learners’ seg-
mental and suprasegmental accuracy as the scores of pre 
and posttest are evidence gains with the large sizes effect. 
Equally important, the TAM2 analysis further confirmed 
the effectiveness of CALL and CAPT tools with perceived 
usefulness, ease of use, subjective norms and output quali-
ty highly rated and reflect strong acceptance. Pre and post-
test scores show significant impact on learners’ pronunci-
ation skills and seventy (70%) percent of the learners are 
confident that the CALL pronunciation applications must 
be allowed to use in their language classrooms. This meth-
odology is quite interactive and interesting for all types of 
learners. Nowadays, it has become a dependable source of 
learning of English pronunciation as the native speakers 
do. The practice of language learning with these modern 
technologies, students can easily communicate in English 
language with accurate pronunciation and can enhance 
their confidence level. The feedback received from the 
learners at the end of the questionnaire is very optimistic 
regarding CALL applications.

The current research also shows that the CALL pro-
grams during practice allow the language learners to have 

an experience of listening to their own voices during the 
practice of CALL materials. It is valuable for them to cor-
rect their English pronunciation with machines. Learners 
can also analogize their own voices and get a chance to im-
itate native speakers through ‘My ET’ and ‘Pronunciation 
Coach’ English teaching software. Through these CALL 
tools, the learners can also imitate and copy the native 
accent. It is described that the learners’ feedback towards 
the CALL pronunciation materials in their learning En-
glish pronunciation is positive and confirmative. The study 
concludes that the use of CALL Pronunciation material is 
widely accepted by ESL learners. Learners show a very 
positive attitude towards the CALL Pronunciation Materi-
als. However, the findings show that there were statistical-
ly significant differences among the perceptions of learn-
ers in the terms of their lives. Its use is not only limited to 
the male learners it is equally liked and used by the female 
learners who have access to it. They seem to be aware of 
the prospects of materials of CALL Pronunciation for their 
better learning of English Pronunciation, and they have a 
desire to use this to enhance their knowledge and informa-
tion. 

Implications for practice arise directly from these 
findings. Language teachers can integrate CALL and 
CAPT tools into their pedagogy. They can provide learners 
with multimodal feedback, opportunities for drilling prac-
tices out of the classrooms and make them autonomous 
learners. Curriculum designers can also consider CALL re-
sources while designing language curriculum, particularly 
pronunciation modules. By incorporating accessible CALL 
platforms, institutions and policy makers can enrich their 
language programs.

Overall, this study is a useful addition in the exist-
ing realm of knowledge of English Pronunciation skills, 
and it also provides valuable insights into the educational 
use of technology for learning English pronunciation. To 
conclude, it is verified that CALL pronunciation materi-
al can improve the pronunciation of ESL learners. While 
summarizing this, it can be concluded in the light of what 
researchers describe about CAPT and CALL applications 
and what has been debated about some specific software 
that can not only support language learners but also ESL 
instructors in improving their English pronunciation.
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