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ABSTRACT 

With the rapid integration of artificial intelligence (AI) in language education, understanding students’ perceptions 
of AI-assisted pronunciation tools has become increasingly important. This study examines pre-university students' 
attitudes and challenges regarding AI-assisted English pronunciation learning in Kota Samarahan, Sarawak, 
Malaysia. Through a quantitative research design, a survey was employed with 120 pre-university students 
participated. The research found predominantly positive attitudes of which participants viewed AI tools as 
engaging, effective for improving pronunciation accuracy, and motivating for regular practice. They found the 
feedback clear and were willing to recommend these tools. Apart from that, several key challenges were identified. 
The most obvious issue was AI's lack of personalised guidance compared to teachers. Other significant obstacles 
included unreliable internet connectivity, AI systems' inaccuracies in recognising diverse accents, and the 
demotivating effect of repetitive feedback during extended use. The findings suggest AI tools are valuable for 
supplementary pronunciation practice. However, effective integration requires improved technological 
infrastructure, more accent-inclusive AI design, and a blended approach that combines automated feedback with 
teacher support to address pedagogical and motivational gaps. 
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INTRODUCTION 

Artificial intelligence (AI) has rapidly transformed the landscape of education, introducing innovative methods 
that enhance teaching, learning, and assessment. One area that has particularly benefited from AI integration is 
language learning, where intelligent systems provide learners with personalized feedback, adaptive practice, and 
independent learning opportunities (Wah, 2025; Mohebbi, 2025). Among the various applications of AI in language 
education, pronunciation learning has emerged as a key focus. Through AI-assisted tools such as ELSA Speak, 
YouGlish, and Speechling, learners can receive immediate evaluation and correction of their speech, improving 
their pronunciation accuracy and confidence in communication. 

Nevertheless, the advancement of artificial intelligence (AI) in education has introduced new opportunities for 
improving learning outcomes through personalized, data-driven instruction. Within the field of English language 
learning, AI technologies have shown potential to support learners in developing pronunciation accuracy and 
fluency, an important skill to ensure effective communication and global participation (Fathi et al., 2024; Dennis, 
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2024; Gottardi et al., 2022). However, despite the growing availability of AI-assisted pronunciation tools, there 
remains a gap in understanding how pre-university students perceive and experience these technologies, 
particularly in the Malaysian educational context. Previous research on pre-university students has highlighted the 
importance of understanding learners’ attitudes toward online learning in general, as these perceptions significantly 
influence engagement, motivation, and learning outcomes (Nawas et al., 2025). The extent to which AI effectively 
supports pronunciation learning depends not only on the technology itself but also on students’ attitudes, 
engagement, and ability to overcome associated challenges. 

The integration of AI into language learning aligns with the United Nations Sustainable Development Goals 
(SDGs), notably SDG 4: Quality Education and SDG 9: Industry, Innovation, and Infrastructure. SDG 4 
emphasizes inclusive and equitable education and the promotion of lifelong learning, while SDG 9 focuses on 
technological innovation as a driver of development. By leveraging AI technologies in education, institutions 
contribute to both goals by enhancing learning accessibility and quality while preparing students to thrive in a 
technology-driven world. For pre-university students, who are in a crucial transitional stage before tertiary 
education, exposure to AI-assisted learning supports both linguistic competence and digital readiness (May et al., 
2024). 

Pronunciation is a fundamental aspect of language proficiency that directly influences intelligibility, confidence, 
and communicative competence (Tsang, 2025; Pudin et al., 2021). However, many learners, especially non-native 
speakers, struggle to master pronunciation due to factors such as limited classroom time, large class sizes, and lack 
of individualized feedback (Couper, 2021). In Malaysia, while students often perform well in grammar and reading, 
pronunciation remains a persistent challenge (Pudin et al., 2021). For example, teachers in Malaysia may not be 
able to provide personalized correction for every learner due to time constraint and resources. Consequently, many 
students continue to speak English with pronunciation errors that affect clarity and confidence. 

AI-assisted pronunciation tools address these limitations by providing learners with real-time, data-driven 
feedback on their speech (Jingjing & Andi, 2025). For example, by using automatic speech recognition (ASR) and 
machine learning algorithms, these tools identify mispronunciations, suggest corrections, and allow students to 
monitor their progress over time. This self-directed approach promotes learner autonomy and continuous practice 
beyond the classroom. Research has shown that AI-based pronunciation practice can enhance motivation, 
awareness of pronunciation features, and learning outcomes when used consistently and effectively. For example, 
a research conducted by  Assal and Hosen (2025) emphasize AI technologies can deliver personalized and visually 
engaging feedback through interactive interfaces, such as animated models or graphical progress indicators, which 
support learners’ understanding and retention of pronunciation patterns. By combining immediate corrective 
feedback with visually dynamic representations of speech, AI tools can make the learning experience more 
engaging, intuitive, and motivating for students.  

Despite their potential, AI-assisted pronunciation tools present several challenges. The accuracy of feedback 
may vary according to accent, speech rate, or environmental noise, leading to occasional inconsistencies 
(Mohammadkarimi, 2024). Moreover, many AI systems are trained on native-speaker accents, which may 
disadvantage learners with local or regional varieties of English (Farooq & Hussain, 2025). Apart from that, 
technical limitations such as unstable internet connections, lack of suitable devices leads to unfamiliarity with AI 
interfaces which also reduce effective use (Kaushik, Barcellona, Mandyam, Tan, & Tromp, 2025). Additionally, 
without teacher mediation, some learners may find it difficult to interpret automated feedback, reducing the 
effectiveness of independent practice (Li & Kim, 2024). 

Learners’ attitudes toward AI-assisted tools play a crucial role in determining the success of their adoption 
(Yıldız, 2023). Positive attitudes encourage engagement, experimentation, and persistence, while negative 
perceptions may result in limited use or rejection of technology. Apart from that, several factors such as practicality, 
perceived usefulness, and confidence in using technology affect how students respond to AI in learning contexts 
(Hamadneh, 2024). For pre-university students, understanding these attitudes and the challenges they face provides 
valuable insight into how technology can best support pronunciation learning and overall language proficiency 
(Pudin et al., 2021). 

In Malaysia’s context, the integration of AI technologies into English education supports national aspirations 
to enhance both communicative competence and digital literacy. By promoting equitable access to advanced 
learning tools, AI contributes to the broader goals of SDG 4, ensuring that all students have the opportunity to 
develop essential skills for the 21st century. At the same time, it reflects SDG 9’s call for innovative and sustainable 
technological solutions that empower learners and educators alike. Investigating pre-university students’ attitudes 
and challenges toward AI-assisted pronunciation learning is thus both timely and significant. It provides a deeper 
understanding of how emerging technologies influence learners’ experiences and offers insights for educators 
seeking to design inclusive, effective, and sustainable approaches to English language teaching in the digital era. 
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LITERATURE REVIEW 

Pronunciation has long been recognized as a difficult component of second language acquisition. While many 
learners can acquire grammatical and lexical competence through exposure and practice (Matiso, 2023; Ping & 
Tao, 2025; Li & Lian, 2022), traditional classrooms often fail to provide individualized pronunciation instruction 
due to large class sizes, limited teaching hours, and curriculum constraints (Couper, 2021). As a result, many 
learners receive minimal corrective feedback and have few opportunities to practice speaking in authentic contexts. 
This situation is particularly evident among pre-university students, who must develop strong communicative 
competence in English to succeed in higher education but often enter tertiary studies with persistent pronunciation 
difficulties. 

AI-assisted pronunciation tools promise to fill this instructional gap. By employing automatic speech 
recognition (ASR) and machine learning algorithms, these tools can detect errors, compare learner speech to native 
models, and deliver instant feedback (Bashori et al., 2024). In conjunction with this, students can practice 
pronunciation autonomously, at their own pace, and receive immediate evaluation of their progress (Ardini, 2023). 
This flexibility aligns with the principles of Sustainable Development Goal 4 (Quality Education), which promotes 
equitable access to effective learning opportunities, and SDG 9 (Industry, Innovation, and Infrastructure), which 
highlights innovation as a pathway to sustainable development. However, the effective use of AI in education 
depends not fully on access to technology but on how learners perceive, adapt to, and engage with it. 

Despite the theoretical advantages of AI-assisted pronunciation learning, several practical and pedagogical 
issues persist. One primary concern is the accuracy and reliability of AI feedback. Most pronunciation applications 
are designed using datasets based on native English accents, typically American or British (Hassan et al., 2022). 
Learners whose pronunciation reflects local varieties of English, such as Malaysian English, may find that AI tools 
incorrectly classify their speech as erroneous, even when it is intelligible in real communication (O'Neill & Carson-
Berndsen, 2023). This misrecognition can lead to frustration, demotivation, or a loss of confidence in the learning 
tool. Moreover, learners may not fully understand the feedback provided by AI systems, particularly if it relies on 
phonetic symbols or technical linguistic terminology, thereby limiting its educational value. 

Another issue concerns digital literacy and accessibility. While many higher institution students are familiar 
with mobile devices and online applications, not all possess the same level of technological competence or access 
to reliable internet connections (Bell et al., 2022). Technical challenges, such as poor connectivity or outdated 
devices, can interrupt learning and discourage consistent use of AI tools (Narayan & Jauhari, 2025). Students in 
rural or economically disadvantaged areas may be further marginalized if AI-assisted learning requires high-speed 
internet or subscription fees. These disparities challenge the SDG 4 principle of “inclusive and equitable education” 
and highlight the need to understand how technological inequalities affect learners’ ability to benefit from AI-
enhanced instruction, as also noted in studies of pre-university learners’ perceptions toward online mathematics 
learning. 

In addition to technical issues, attitudinal and motivational factors significantly influence the effectiveness of 
AI-assisted pronunciation learning. Students’ perceptions of usefulness, ease of use, and trust in AI determine how 
willingly they adopt and continue using such tools (Pan et al., 2024). Some learners may view AI feedback as more 
objective and reliable than human evaluation, while others may prefer teacher guidance that provides emotional 
support and contextual understanding. Cultural attitudes toward technology, prior experiences with digital learning, 
and self-efficacy beliefs can all shape how students engage with AI systems (Chen et al., 2024). For pre-university 
students, whose academic and cognitive maturity is still developing, maintaining motivation and confidence is 
essential to successful learning outcomes. Hence, understanding their attitudes toward AI is thus critical for 
ensuring that technology supports, rather than discourages, their language development. 

The role of teachers influences the integration of AI-assisted pronunciation learning. While AI can supplement 
instruction by providing automated feedback, it cannot fully replace the nuanced guidance of human educators 
(Jose & Jose, 2024). Teachers interpret learner errors, provide encouragement, and adapt explanations to students’ 
individual needs, functions that AI cannot yet replicate. However, in some educational settings, the introduction 
of AI tools has led to reduced teacher involvement or overreliance on technology. Without proper guidance, 
students may misinterpret AI feedback or use the tools inconsistently, reducing their learning effectiveness. The 
challenge lies in balancing AI-driven learning with human pedagogical support to create a complementary and 
sustainable learning environment. Since, Bashori et al. (2024) and Sridharan and Sequeira (2024) have found that 
AI-asssisted tools promote continuous pronunciation practice by offering instant feedback that enhances learning 
experience. 

Furthermore, the global push toward digital education, accelerated by the COVID-19 pandemic, has made 
technology integration an essential rather than optional component of modern teaching. As schools and 
institutions adopt more digital tools, evaluating students’ readiness and attitudes toward these technologies 
becomes increasingly important (Oyetade et al., 2024). Pre-university programs in Malaysia are expected to equip 
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students with the skills and competencies needed for higher education and future careers (Yee & Seman, 2025), 
including communication, collaboration, and technological proficiency (Pudin et al., 2021). If students struggle to 
engage with AI-assisted learning due to negative attitudes or unresolved technical challenges, the intended 
educational benefits may not be fully realized. Therefore, research that explores students’ perceptions and 
challenges is vital for ensuring that digital transformation in education supports inclusive, effective, and sustainable 
learning (Nawas et al., 2025). 

From a broader perspective, this issue reflects the global tension between technological advancement and 
educational equity. While AI promises to make learning more accessible and efficient, it may inadvertently widen 
the gap between students who can effectively use technology and those who cannot (Narayan & Jauhari, 2025). 
Addressing this imbalance is central to achieving SDG 4, which emphasizes inclusive education that benefits all 
learners, regardless of background or socioeconomic status. By identifying the challenges faced by pre-university 
students in using AI-assisted pronunciation tools, educators and policymakers can develop strategies to promote 
equitable access, effective training, and supportive learning environments. 

In summary, the growing presence of AI-assisted pronunciation tools offers both opportunities and challenges 
for pre-university students. While these tools can enhance learning autonomy, pronunciation accuracy, and 
engagement, their effectiveness is shaped by factors such as learners’ attitudes, technological accessibility, and 
feedback quality. There remains a pressing need to investigate how students perceive and experience AI in 
pronunciation learning, particularly in the Malaysian context, where English proficiency and digital literacy are key 
educational priorities. Understanding these factors will not only inform pedagogical practices but also contribute 
to the global agenda of advancing sustainable, technology-driven education that supports quality learning for all. 

RESEARCH METHOD 

Research Design 

This study adopted a quantitative descriptive survey design to explore pre-university students’ attitudes and 
challenges toward the use of artificial intelligence (AI) tools in learning English pronunciation. The quantitative 
approach was chosen to collect numerical data that reflect general trends and perceptions among a large group of 
respondents. A descriptive design was deemed appropriate as it allows the researcher to capture participants’ views 
and experiences at a specific point in time without manipulating any variables. 

Participants and Sampling 

The study involved pre-university students enrolled in Kota Samarahan, a province in Sarawak as these 
students are required to use English for academic communication and often engage with digital learning platforms. 
A purposive sampling technique was used to select participants who had prior experience using AI-assisted 
pronunciation tools such as Elsa Speak, Duolingo, or Google Pronunciation. 

A total of 120 students participated in the study. This sample size was adequate for descriptive statistical 
analysis and aligned with similar studies in technology-assisted language learning. Participants were informed of 
the study’s purpose and assured of confidentiality before completing the survey. 

Research Instrument 

Data were collected using a structured questionnaire developed by the researcher, comprising three sections: 
Section A of the questionnaire focuses on collecting demographic information from the participants. This 

section is designed to gather basic background data, such as gender, age, type of institution attended, and the 
frequency of AI usage. Collecting demographic information is essential for several reasons. First, it provides a 
profile of the participants, which helps contextualize the study findings and allows for a better understanding of 
the population under investigation. For example, patterns in responses may differ according to age groups, gender, 
or institutional contexts, offering insights into how these factors may influence students’ attitudes and experiences 
with AI-assisted pronunciation learning. Additionally, information about the frequency of AI use helps determine 
participants’ familiarity and comfort level with technology, which can be a critical variable affecting their 
perceptions, engagement, and challenges when using AI tools. By including Section A, researchers can analyze 
whether demographic characteristics are associated with differences in attitudes, experiences, or challenges, thereby 
providing a more nuanced interpretation of the data. 

Section B of the questionnaire is designed to assess students’ attitudes toward AI-assisted pronunciation 
learning. It consists of seven Likert-scale items, with responses ranging from 1 (Strongly Disagree) to 5 (Strongly 
Agree). This section aims to capture participants’ perceptions of the usefulness, effectiveness, and motivational 
aspects of AI pronunciation tools. Example items include statements such as “AI pronunciation tools make 
learning English pronunciation more interesting,” “AI feedback helps me improve my pronunciation accuracy,” 
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and “Using AI pronunciation tools enhances my speaking confidence.” By analyzing responses to these items, 
researchers can gauge the degree to which students perceive AI as beneficial for pronunciation learning and identify 
specific areas where AI contributes to engagement, skill improvement, and confidence building. The data from 
this section help in understanding learners’ readiness to adopt AI technology and their overall satisfaction with AI-
supported language learning experiences. 

Section C focuses on the challenges students face when using AI-assisted pronunciation tools and also includes 
seven Likert-scale items. This section is intended to identify potential obstacles that may affect the effectiveness 
of AI learning, such as technical issues, feedback comprehension, and system limitations. Sample items include “I 
find it difficult to understand AI pronunciation feedback,” “AI tools sometimes misjudge my pronunciation,” and 
“Internet or device issues limit my ability to use AI tools effectively.” Collecting this information enables 
researchers to pinpoint common difficulties that learners encounter, which can inform improvements in AI tool 
design, instructional support, and strategies for integrating technology into language learning. Understanding these 
challenges also allows educators to anticipate barriers and provide guidance that enhances the overall learning 
experience. 

Validity and Reliability 

To ensure content validity, the questionnaire was reviewed by three experts in applied linguistics and 
educational technology. Minor revisions were made to enhance item clarity and relevance. A pilot test involving 
30 students was conducted to identify potential ambiguities. The reliability of the reading section was assessed 
using Cronbach’s alpha, a commonly used statistical measure to evaluate the internal consistency of a set of items 
in a questionnaire or test. The Cronbach’s alpha value obtained for the reading section was 0.900, indicating a high 
level of reliability. In general, a Cronbach’s alpha coefficient above 0.70 is considered acceptable, while values 
above 0.90 reflect excellent internal consistency (Edelsbrunner & Simonsmeier, 2025). This suggests that the items 
in the reading section consistently measure the same underlying construct, ensuring that the responses are stable 
and dependable for research purposes. High reliability is essential for drawing valid conclusions from the data, as 
it indicates that the instrument produces consistent results across different respondents and situations. 

Data Collection Procedure 

Data were collected through an online survey distributed via institutional email and messaging applications. 
Participation was voluntary, and respondents provided informed consent before accessing the questionnaire. The 
survey remained open for two weeks, during which 120 complete responses were received. To ensure ethical 
compliance, no personally identifiable information was collected, and all data were reported anonymously. The 
study was conducted in accordance with institutional ethical guidelines. 

Data Analysis 

Quantitative data were analyzed using Statistical Package for the Social Sciences (SPSS) version 29. Descriptive 
statistics including mean, standard deviation, and percentage, were used to summarize students’ attitudes and 
challenges. Reliability testing using Cronbach’s Alpha confirmed internal consistency, while independent samples 
t-tests and ANOVA were conducted (where applicable) to examine variations based on demographic factors such 
as gender and institution type. The findings were presented in tabular and graphical formats for ease of 
interpretation and comparison with previous research. 

Ethical Considerations 

The study strictly followed research ethics protocols. Participants were informed of their rights, including 
voluntary participation and withdrawal at any stage. Data confidentiality was maintained throughout the research 
process. The study adhered to the principles of the Declaration of Helsinki (2013) and received approval from the 
relevant institutional ethics committee. 

RESULTS 

Demographic Information 

The study involved a total of 100 student respondents. In terms of gender distribution, female students 
constituted the majority at 61%, while male students accounted for 39%. Regarding academic programmes, more 
than half of the respondents were enrolled in Life Science (51%), followed by a substantial proportion from 
Physical Science (33%). A smaller group of students came from Computer Science (13%), with the remaining 
respondents classified under other programmes. 
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Tools Popularity and Usage 

The findings show that students commonly rely on multiple AI-assisted pronunciation tools. Google 
Pronunciation emerged as the most widely used tool, followed closely by Duolingo, which is often paired with 
Google Pronunciation for enhanced practice. Other tools such as Speechling, YouGlish, ChatGPT, ELSA Speak, 
and Grammarly were mentioned but by comparatively fewer students. Notably, the majority of respondents 
reported using more than one tool, with the combination of Google Pronunciation and Duolingo being the most 
frequent. Only a small group of students (three in total) indicated that they did not use any of the listed 
pronunciation tools. 

Analysis of Attitudes (Positive Statements) 

The following statements were rated on a Likert scale (1=Strongly Disagree, 5=Strongly Agree). The table 
below shows the average score for each positive attitude statement. 

 
Table 1. Attitudes towards AI-Assisted Pronunciation Learning 

No. Items Mean Standard Deviation 

1.  
I enjoy learning pronunciation through AI 
tools. 3.96 0.909 

2.  
AI pronunciation tools make my learning 
more engaging and interactive. 4.08 0.918 

3.  
I believe AI tools help me improve my 
pronunciation accuracy. 4.05 0.925 

4.  

The feedback provided by AI 
pronunciation tools is useful and easy to 
understand. 4.06 0.908 

5.  
I feel more confident speaking English after 
using AI pronunciation tools. 3.8 0.899 

6.  
AI tools motivate me to practice 
pronunciation more regularly. 3.85 0.968 

7.  
I would recommend AI pronunciation tools 
to other students. 4.08 0.884 

 

Attitudes 

The findings indicate that students hold positive attitudes toward AI-assisted pronunciation learning, 
beginning with their enjoyment of using AI tools (mean = 3.96, SD = 0.909) and the perception that these tools 
make learning more engaging and interactive (mean = 4.08, SD = 0.918). They also believed that AI helps improve 
their pronunciation accuracy (mean = 4.05, SD = 0.925), and they found the feedback provided by AI tools to be 
useful and easy to understand (mean = 4.06, SD = 0.908). Although the confidence gained after using AI tools 
received a slightly lower score (mean = 3.8, SD = 0.899), it still reflects a generally positive effect on students’ 
speaking confidence. Students also felt motivated to practise pronunciation more regularly (mean = 3.85, SD = 
0.968), and their strong willingness to recommend AI pronunciation tools to others (mean = 4.08, SD = 0.884) 
further reinforces the overall positive acceptance of AI in their pronunciation learning. 

Analysis of Challenges (Negative Statements) 

A higher score reflects a greater level of challenge experienced by the students, with responses rated on a scale 
from 1 (Strongly Disagree) to 5 (Strongly Agree). 

 
Table 2. Challenges in Using AI-Assisted Pronunciation Tools 

No. Items Mean Standard Deviation 

1.  

I find it difficult to understand the 
pronunciation feedback provided by AI 
tools. 2.58 0.855 
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Despite these positive attitudes, students also experienced several challenges with AI pronunciation tools. 

They generally disagreed that AI feedback was difficult to understand (mean = 2.58, SD = 0.855), though some 
reported issues with accent recognition (mean = 2.97, SD = 0.904), showing that AI systems may not always 
accurately assess diverse accents. Internet connection problems were identified as a notable barrier (mean = 3.18, 
SD = 0.989), while technical issues such as app crashes or audio errors were less frequently experienced (mean = 
2.49, SD = 0.98). The most prominent challenge was the perception that AI tools lack personalised guidance 
compared to teachers (mean = 3.3, SD = 0.858), highlighting limitations in adaptive feedback. Additionally, 
students sometimes felt demotivated when AI feedback became repetitive or unclear (mean = 3.12, SD = 0.891), 
and prolonged use of AI tools was viewed as tiring or uninteresting (mean = 2.9, SD = 0.893), indicating that 
engagement may decrease during extended practice sessions. 

DISCUSSION 

The findings of this study reveal that pre-university students generally hold positive attitudes toward AI-
assisted pronunciation learning, and these attitudes strongly align with the existing literature on AI in language 
education (Hamadneh, 2024; Oyetade et al., 2024). The literature review indicated that AI has increasingly 
transformed language learning through its ability to simulate human feedback, personalise learning, and promote 
learner autonomy, features that are consistent with the favourable perceptions expressed by the students. Mohebbi 
(2025) highlighted that AI tools support learner independence and self-regulation, and this is reflected in the 
students’ agreement that AI applications make pronunciation learning more engaging and enjoyable. The strong 
mean scores for engagement and positive learning experiences correspond with studies such as Ardini (2023), 
Bashori et al. (2024), Jingjing and Andi (2025), and Mohammadkarimi (2024), all of which found that AI-assisted 
pronunciation systems enhance learner motivation through interactive features and immediate corrective feedback. 
This adds to the novelty of the present study by demonstrating that pre-university students, a group less frequently 
examined in prior research, share similar positive perceptions of AI tools as reported in higher education contexts. 

Students’ perception that AI tools help them improve pronunciation accuracy is directly supported by 
empirical research. Dennis (2024) reported that AI-powered speech recognition significantly improves learners’ 
pronunciation and speaking skills. Similar evidence appears in the work of Bashori et al. (2024), who demonstrated 
improvement in both segmental and suprasegmental features, and in the findings of Li and Lian (2022), who 
showed the importance of corrective feedback in supporting learners’ development of English intonation. The 
students’ belief that feedback produced by AI tools is easy to understand is also consistent with findings by Li and 
Kim (2024), who observed that higher education learners often describe automated feedback as supportive and 
comprehensible in self-regulated learning contexts. These perceptions further align with Wah (2025) and Mohebbi 
(2025), who found that personalization and clear feedback contribute significantly to learner engagement with AI 
tools. This study adds novelty by extending these findings to the pre-university level, highlighting that even learners 
at a preparatory stage benefit from the immediacy and clarity of AI feedback. 

Although students somewhat agreed that AI tools increase their confidence in speaking English, this moderate 
response is in line with broader research on anxiety and oral proficiency. Tsang (2025) found that learners’ 
confidence in speaking is influenced by both self-perceived pronunciation ability and their prior anxiety levels 
during oral tasks. AI tools can help reduce anxiety through repeated practice, but they may not fully recreate the 
social or interpersonal aspects of confidence building that occur in human-mediated interactions. This adds to the 

2.  
AI pronunciation tools do not always 
recognize my accent accurately. 2.97 0.904 

3.  
Poor internet connection affects my ability 
to use AI pronunciation tools effectively. 3.18 0.989 

4.  

I face technical issues (e.g., app crashes, 
audio errors) when using AI pronunciation 
tools. 2.49 0.98 

5.  

I feel that AI pronunciation tools lack 
personalized guidance compared to 
teachers. 3.3 0.858 

6.  
I sometimes feel demotivated when the AI 
feedback is too repetitive or unclear. 3.12 0.891 

7.  
Using AI pronunciation tools for long 
periods feels tiring or uninteresting. 2.9 0.893 
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novelty of the study by emphasising that confidence enhancement among pre-university students may require 
complementary strategies beyond AI assistance. 

The willingness of students to recommend AI pronunciation tools to others reflects strong acceptance of 
technology, which is supported by multiple studies on students’ readiness and adoption of AI. Chen et al. (2024) 
demonstrated that positive attitudes and self-efficacy predict students’ intention to use AI for language learning. 
Similar findings were reported by Hamadneh (2024) and Oyetade et al. (2024), who found that students are 
generally willing to use digital technologies when they perceive them as beneficial and convenient. In Malaysia, 
May et al. (2024) highlighted that learners recognise the value of AI in developing oral proficiency, suggesting that 
the positive attitudes documented in this study are consistent with trends in Malaysian higher education. The 
current study adds novelty by confirming that pre-university students are equally receptive to AI pronunciation 
tools, indicating readiness for earlier interventions in the educational pipeline. 

Despite the generally favourable responses, students also reported several challenges that influence their 
engagement with AI pronunciation tools. The highest challenge mean score reflected concerns regarding the lack 
of personalised guidance when compared with human teachers. This issue is widely acknowledged in the literature. 
Jose and Jose (2024) pointed out that AI systems often lack the emotional and contextual sensitivity required for 
personalised instruction, while Narayan and Jauhari (2025) emphasised that AI integration in education still 
struggles to match the adaptive qualities of human educators. Li and Kim (2024) also noted that learners may 
struggle when automated feedback does not fully address their unique learning needs, which corresponds with 
students’ comments on repetitive or unclear feedback that can reduce motivation over time. This adds novelty by 
highlighting that pre-university learners, despite being digital natives, still perceive a critical gap in AI’s adaptive 
and human-like guidance. 

Students additionally highlighted technical barriers, especially problems with internet connectivity. This 
challenge mirrors findings from Bell et al. (2022), who reported that the digital divide continues to affect students 
in technology-enhanced learning environments. Poor connectivity can significantly disrupt AI functionality and 
limit access to high-quality speech recognition, particularly in resource-restricted settings that must still strive to 
meet the inclusivity goals of SDG 4. Accent recognition issues emerged as another notable challenge in the 
findings. Students expressed concerns about AI systems misinterpreting or inaccurately evaluating their speech 
due to accent differences. This issue is well-documented in research on ASR performance. Farooq and Hussain 
(2025) explained that AI speech systems often struggle with the phonetic variation present in diverse accents and 
dialects. Similar limitations have been highlighted by Hassan et al. (2022), who attempted to improve ASR accuracy 
for South Asian English through transfer learning, and by O’Neill and Carson-Berndsen (2023), who demonstrated 
the sensitivity of ASR systems to phonetic variation among L2 English speakers. These studies confirm that accent 
bias remains a major obstacle for learners using pronunciation apps, particularly in multilingual contexts such as 
Malaysia. This study adds novelty by contextualising these accent-related challenges specifically within pre-
university Malaysian learners, a group that has been underrepresented in previous research. 

Some students also felt that prolonged use of AI tools could become tiring or monotonous. Although less 
frequently discussed in existing literature, this finding aligns with concerns reported by Ping and Tao (2025), who 
noted that AI-driven pronunciation systems must integrate multisensory and varied feedback strategies to sustain 
learner interest. Without such variation, AI tools risk reducing engagement despite their initial appeal. This adds 
novelty by emphasising the need for AI systems to incorporate more diverse and interactive features to maintain 
motivation in early-stage learners. 

Overall, the findings align well with current research on AI-assisted pronunciation learning. Students 
appreciate AI tools for their immediacy, clarity, and capacity to improve pronunciation, sentiments that echo the 
broader literature on the benefits of AI in developing spoken proficiency. At the same time, the challenges they 
report also reflect well-established limitations in AI systems, including issues of personalization, accent sensitivity, 
and technological barriers. These findings suggest that while AI holds significant promise for supporting 
pronunciation learning among pre-university students, its success depends on addressing technological constraints, 
enhancing system sensitivity to diverse learner backgrounds, and integrating teacher support to balance automated 
feedback with human judgment and pedagogy. This adds to the novelty of the study by providing empirical 
evidence on pre-university students, demonstrating how AI-assisted pronunciation tools function in the formative 
stage of English learning, and highlighting specific considerations for implementation in Malaysian educational 
contexts. 

CONCLUSION 

Implications of the Study 
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The findings of this study carry important implications for educators, curriculum designers, and policymakers 
involved in language education at the pre-university level. First, the generally positive attitudes toward AI-assisted 
pronunciation tools suggest that integrating these technologies into classroom instruction or self-directed learning 
can effectively enhance learner engagement, motivation, and autonomy. Educators can leverage AI to provide 
immediate, clear, and individualized feedback, complementing traditional teaching methods and allowing learners 
to practice pronunciation at their own pace, which may contribute to improved oral proficiency.  

Additionally, the study highlights the importance of considering learners’ psychological and motivational 
factors when implementing AI tools, ensuring that technology adoption aligns with learners’ confidence levels and 
self-efficacy. For curriculum designers, the results indicate that structured incorporation of AI-assisted learning 
within English courses can enrich the learning environment while addressing time constraints and large class sizes. 
From a broader perspective, this research adds to the novelty by demonstrating that AI tools are not only effective 
in higher education contexts but also applicable and impactful for pre-university students in Malaysia, thus 
informing scalable and contextually relevant strategies for technology-enhanced language learning (Ardini, 2023; 
Bashori et al., 2024; Dennis, 2024; May et al., 2024). 

LIMITATIONS OF THE STUDY 

Despite the valuable insights provided, this study has several limitations that should be acknowledged. The 
sample was limited to pre-university students from a single institution in Malaysia, which may restrict the 
generalizability of the findings to other educational levels or cultural contexts. In addition, the study focused 
primarily on students’ experiences with AI-assisted pronunciation tools without directly measuring actual 
improvements in pronunciation performance, which limits the ability to draw causal conclusions regarding learning 
outcomes.  

Furthermore, technological constraints, such as the quality of internet connectivity and device availability, were 
reported by participants but not systematically controlled or analysed, potentially influencing engagement with the 
AI tools. Acknowledging these limitations provides a clearer understanding of the scope and applicability of the 
study’s findings and suggests caution in overgeneralizing results (Bell et al., 2022; Farooq & Hussain, 2025; Jose & 
Jose, 2024; Ping & Tao, 2025). 

Research Gaps 

The study also identifies notable gaps in the existing literature that warrant further investigation. While 
previous research has examined AI-assisted language learning at the tertiary level, there is limited empirical evidence 
regarding pre-university learners, a group that is critical for bridging secondary education and tertiary readiness. 
Additionally, most studies have focused on learners’ attitudes or the technical affordances of AI systems separately, 
with less attention given to the interplay between learner perceptions, engagement, and actual learning outcomes.  

Another gap is on the accent sensitivity and personalization in AI pronunciation systems, particularly for 
multilingual contexts such as Malaysia, where learners’ linguistic backgrounds differ significantly from native 
English norms (Mohebbi, 2025). Finally, few studies have explored how to integrate teacher support effectively 
with AI tools to maximize learning while mitigating challenges related to motivation, monotony, or 
misinterpretation of automated feedback. Addressing these gaps can inform the design of more inclusive, adaptive, 
and pedagogically robust AI-assisted learning environments (Ardini, 2023; Bashori et al., 2024; Li & Kim, 2024; 
O’Neill & Carson-Berndsen, 2023). 

In summary, pre-university students generally hold highly positive perceptions of AI-assisted pronunciation 
tools. They find these tools engaging, useful, and motivating, and believe that AI significantly supports the 
improvement of their pronunciation skills and confidence. Nevertheless, several challenges remain, including 
limited personalised guidance, inaccuracies in accent recognition, and technical or connectivity issues, which need 
to be addressed to maximise the effectiveness of AI-assisted language learning. 
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