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ABSTRACT

Intelligibility, the ability to differentiate speech sounds, is crucial for effective communication. While communicating in
one’s native language may be straightforward, challenges arise when speaking a second language such as English. This
study investigates the accuracy of Malay young learners in Malaysia when distinguishing between three English
monophthong pairs: /1/ - /i:/, /A/ - /a:/, and /o/ - /u:/. Ten 11-year-old students from a semi-urban primary school in Kuala
Lumpur participated in a quantitative research study using a descriptive-comparative design. Participants were selected
through a Language Profile Test based on Birdsong et al. (2012) and completed a two-alternative forced-choice (2AFC)
test using PsychoPy software. Each targeted vowel was presented in blocks and repeated three times. Results indicated
that participants could distinguish short and long vowels with an overall accuracy of 73.9%. Notably, they performed best
with the pair /o/-/u:/ (98.3%), while distinguishing /1/-/i:/ yielded only 53.3% accuracy, and /A/-/a:/ achieved 70%.
Additionally, participants showed better performance with short vowels (75.6% accuracy) compared to long vowels
(72.7% accuracy), although the difference was not statistically significant (t(89) = -.555, p = .580). Overall, the findings
demonstrate that participants possess a high level of intelligibility in perceiving and differentiating the targeted English
monophthongs.
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INTRODUCTION

English pronunciation remains a persistent challenge for Malaysian learners of English as a second language (ESL), despite
an average of eleven years of formal English education. Numerous studies highlight that Malaysian students frequently
excel in written examinations yet struggle with practical language application, particularly in oral communication and
pronunciation (Kashinathan & Azlina, 2021; Raja Rosemawati, 2024). Mispronunciations create communication barriers,
leading to misunderstandings, reduced confidence, and avoidance of English use (Cebrian et al., 2021; Yahayaetal., 2021).
This gap between academic achievement and communicative competence is exacerbated by educational practices that
prioritise examination performance over oral proficiency, contributing to graduates’ limited employability in contexts
where accurate and intelligible English speech is increasingly valued (Azhar et al., 2025; Raja Rosemawati, 2024).
Psychological factors such as anxiety, low self-esteem, and fear of negative evaluation further hinder pronunciation
development (Yahaya et al., 2021).

Within this broader context, the accurate perception and production of English vowels, particularly monophthongs, pose
significant difficulties for Malay learners. Prior research shows that Malay speakers frequently mispronounce English
vowels and diphthongs, often substituting or assimilating sounds absent from the Malay phonological system (Bello et al.,
2020; Kamarudin & Ahmad Kamal, 2021). For example, Malaysian ESL speakers exhibit limited phonetic distance in high
vowel pairs such as /1-i:/ and /u—u:/, while showing variable success in other contrasts (Bello et al., 2020). Similar cross-
linguistic influence has been observed in multilingual contexts, where Malay speakers learning German tend to collapse
unfamiliar vowels to neighbouring L1 or L2 categories (Yunus & Pillai, 2020). These findings align with second language
(L2) phonetic research demonstrating that non-native listeners rely on perceptual cue weighting strategies shaped by their
first language (L1) phonemic inventory, which can hinder accurate discrimination of non-native vowel contrasts (Raja
Rosemawati & Chiew, 2024).

The present study focuses on three English monophthong pairs, /i./-/1/, /o/-/3:/, and /&/-/a/, which are known to be
perceptually challenging for L2 learners due to their acoustic similarity and absence of direct equivalents in Malay
phonology (Md. Jaharul Islam et al., 2023). Accurate perception of these contrasts is essential for achieving
comprehensibility and intelligibility in English (Kabakoff et al., 2021; Yenkimaleki & van Heuven, 2021). While most
previous studies have examined adult learners or production-based errors, there is limited research on the perceptual
abilities of younger Malay learners, a demographic with greater neuroplasticity and potential for successful L2 phonetic
acquisition (Chen & van de Weijer, 2022; Saloranta & Heikkola, 2023). Investigating this group provides valuable insights
into the early stages of L2 phonetic development and opportunities for targeted intervention (Alshangiti et al., 2023).

Therefore, this study aims to evaluate the accuracy with which young Malay learners perceive and differentiate the selected
English monophthong pairs. By comparing their performance with established benchmarks for native English speakers,
the findings will contribute to a deeper understanding of how L1 phonological influence, educational practices, and
developmental factors shape vowel perception in Malaysian ESL contexts. Such insights may inform more effective
pronunciation pedagogy and early intervention strategies to enhance English intelligibility among young learners.

LITERATURE REVIEW

The Vowel System of Malay and English Language

Malay and English may appear to share similar vowel sets, but key structural differences remain. English contains around
eleven monophthong vowels (/1/, /u/, /a/, v/, 13/, le/, etc.) and five long vowels (/i:/, /u:/, /a:/, /a:/, /3:/), in addition to eight
diphthongs: /at/, /ev/, /av/, /av/, /eal, 1o/, and /ov/ (Davenport & Hannahs, 2020; Roach, 2010) By contrast, Malay contains
only six monophthongs (/i/, /u/, /a/, /a/, /e/, /o/) and three diphthongs (/ai/, /au/, /0i/) (Ramli et al., 2020).
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Recent research continues to show that Malay speakers’ production of English vowels reveals systematic patterns of vowel
merger and reduced contrasts compared to native English varieties. For example, Yap et al. (2010) found that Malay—
English bilinguals categorise English front vowels into only three contrastive categories, reflecting L1 patterns. Pillai et
al. (2010) similarly demonstrated that Malaysian English vowels occupy a smaller vowel space than British English, with
particularly weak contrasts in /i:—1/, /e—e&/, and /o—a:/ pairs. Kamarudin and Ahmad Kamal (2021) confirmed that Malay
native speakers frequently mispronounce the monophthong /u:/ and diphthongs /ou/ and /19/ due to assimilation and
substitution of sounds absent from Malay phonology. The complexity increases for multilingual speakers: Acehnese—
Indonesian learners, for instance, approximate English monophthongs to their existing vowel systems, producing English
vowels with qualities resembling either Acehnese or Indonesian equivalents (Masykar et al., 2022). When the structure of
a second language (L2) diverges from the first language (L1), learners experience persistent difficulty in perceiving or
producing the target sounds (Raja Rosemawati, 2024). The absence of vowel-quality contrasts and length discrimination
can therefore hinder effective communication.

Perceptual Assimilation Model (PAM)

The Perceptual Assimilation Model (PAM) and its second-language extension, PAM-L2, propose that the learner’s L1
phonological categories shape the acquisition of an L2 sound system (Best et al., 2016; Millet et al., 2021; Tyler et al.,
2014). According to PAM-L2, L2 phones are perceived through the filter of the native system and are assimilated into
existing L1 categories based on their acoustic and articulatory similarity (Cebrian et al., 2021; Chen & van de Weijer,
2022). Mature learners can detect both similarities and discrepancies between native and non-native phones, but the degree
of similarity determines whether discrimination is easy or difficult. When an L2 phoneme closely resembles an L1
phoneme, assimilation into the native category occurs, making discrimination challenging. Conversely, when an L2
phoneme differs significantly, the discrepancy is detected, allowing a new category to emerge (Raja Rosemawati, 2024).

Importantly, these assimilation patterns are not fixed; targeted exposure can shift perceptual mappings and improve
discrimination (Cebrian et al., 2021). PAM identifies four assimilation patterns for non-native contrasts: Single Category
(SC), where two L2 phones merge into one native category; Two Category (TC), where each L2 phone is mapped to a
distinct L1 category; Category Goodness (CG), where both L2 phones map to the same L1 category but differ in perceived
“goodness”’; and Non-Assimilable (NA), where the L2 phones cannot be matched to any native category. These categories
explain how non-native sounds are perceived and why perceptual similarity influences L2 sound learning, a framework
confirmed by recent cross-linguistic studies (Cebrian et al., 2021; Chen & van de Weijer, 2022).

Research on English Vowel Perception

Foreign speakers often rely on duration cues when identifying English vowel minimal pairs, even when they do not produce
apparent durational differences in their own speech (Cavar et al., 2022; Md. Jaharul Islam et al., 2023; Yazawa et al.,
2023). Recent work continues to show a positive relationship between the perceptual and temporal characteristics of
vowels, as longer sounds are perceived and often produced with greater duration. Yazawa et al. (2020) demonstrated that
Japanese learners of English rely heavily on duration when perceiving the /i:—1/ contrast. However, they can shift toward
spectral cues when explicitly primed to think in an “English mode.” Cavar et al. (2022) similarly found that learners whose
L1 contains phonemic length distinctions (Croatian) use duration more strongly than learners without such distinctions
(Polish), confirming the influence of native-language phonological structure.

Investigating the balance between duration and spectral cues, Md. Jaharul Islam et al. (2023) reported that Bangla speakers
of English relied more on spectral (quality) cues than on duration when producing tense—lax vowel pairs, suggesting that
L2 production may not always mirror perceptual strategies. Training studies show that classroom exposure improves the
perception of duration contrasts while production lags, highlighting different developmental timelines for perception and
production (Saloranta & Heikkola, 2023). The presence of a duration cue in the L1 system facilitates L2 vowel perception.
For example, Croatian learners exploit duration more effectively than Polish learners (Cavar et al., 2022). Similar L1
transfer effects appear elsewhere: Japanese speakers exhibit native-like spectral patterns only at higher proficiency, while
duration patterns remain influenced by Japanese quantity distinctions (Yazawa et al., 2023). Cross-language assimilation

further explains EFL learners™ ditficulfies. Yang and Fox (2014) showed that Mandarin Chinese listeners assimilate
3
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English vowels to the closest native categories, relying on both duration and spectral cues; bilingual Chinese listeners
performed more accurately, demonstrating the roles of experience and proficiency. More recent Malay data reveal similar
challenges: Malay speakers continue to assimilate English short—long contrasts to Malay categories, making it challenging
to maintain a native-like distinction between /e/ and /e/ (Yap et al., 2010). Overall, these findings reinforce that both L1
phonology and proficiency shape how L2 listeners weigh duration and spectral cues in perceiving English vowel contrasts.

METHODOLOGY

Participants

The participants for this research were 10 Year-5 female pupils from Sekolah Kebangsaan Desa Setapak, Kuala Lumpur.
Participants were selected using the following criteria: i) Malay ethnicity, ii) English as a second language (ESL), iii) Year
5 level, and iv) Female gender. Only female students were included to control for the gender variable, as vocal-tract length
and resonance differ between males and females, which can influence vowel formant frequencies and potentially affect
perception or production results (Cavar et al., 2022; van der Slik et al., 2015). A small, controlled sample size (n = 10) was
chosen to manage the volume of acoustic data while maintaining experimental control (Saloranta & Heikkola, 2023).
Ethical approval was obtained from the Bahagian Perancangan dan Penyelidikan Dasar Pendidikan (BPPDP), Ministry of
Education Malaysia.

Methods

This study adopted a quantitative, descriptive—comparative design using survey and experimental techniques. The
Language Profile Test was adapted from Birdsong et al. (2012) and updated following recent L2 background survey
practices (Saito et al., 2020) to screen participants’ linguistic histories. The questionnaire was prepared in Malay to ensure
comprehension. As for the experimental technique, the Correct Identification Test is used. The perception task followed a
Two-Alternative Forced Choice (2AFC) paradigm, adapted from Casillas (2015) and supported by recent phonetic
perception studies showing its efficiency in reducing decision latency compared to ABX tasks (Flege, 1995; Saito &
Poeteren, 2018). This psychophysical method is widely regarded as unbiased and accurate for vowel discrimination.

The stimuli (Table 1) were designed based on these criteria: 1) familiar everyday objects, ii) concrete referents,
and iii) inclusion of the target vowels within a CVC context. Instead of orthographic prompts, cartoon images were used
to represent the words to minimise orthographic influence on auditory processing, consistent with findings that written
word knowledge can bias speech perception (Macher et al., 2021).

Table 1:
Word List for Correct Identification Test
Short Vowel Long Vowel
Bin Bean
Book Boot
Hut Heart

Each target word was embedded in a carrier sentence:
, the word is

Recordings were produced by a highly proficient Malay speaker of English (PhD in English studies, >20 years of teaching
experience) to reduce accent interference and ensure natural yet intelligible stimuli (Casillas & Simonet, 2016). Acoustic
measurements of the target vowels, which include duration, F1, and F2, were obtained using Praat software (Boersma &
Weenink, 2017) and are shown in Table 2. Three trained phoneticians independently rated the stimuli for perceptual
reliability, confirming clear contrasts across vowel pairs.
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Table 2:
The value of duration (msec), F1 and F2 (Bark) of the stimuli

Duration (msec)

Vowel F1 (Bark) F2 (Bark)
Actual Difference

N/ 54.75 3.739 13.645
. 106.62

i/ 161.36 3.228 14.611

o/ 93.56 4.207 8.795
136.94

fu:/ 230.50 3.884 10.298

[N/ 60.40 7.818 11.296
206.24

/a:/ 266.64 7.836 9.796

Stimuli were presented using PsychoPy v3 (Peirce, 2017), a platform widely used for phonetic perception experiments.
The task comprised four parts: i) Practice trials (familiarisation with the interface), ii) /1—i:/ contrast, iii) /A—a:/ contrast,
and iv) /uo—u:/ contrast. At the start of each trial, the carrier sentence appeared on the screen while the stimulus audio
played. Two images representing the possible answers were displayed simultaneously at the bottom of the screen.
Participants responded by pressing the LEFT or RIGHT key. The subsequent trial only appeared after a response was
made, with a five-second break between each block to reduce fatigue. Each vowel contrast was repeated three times,
producing 18 responses per participant (6 vowels x 3 repetitions). Across all 10 participants, a total of 180 tokens were
collected.

FINDINGS AND DISCUSSION

Previous research has shown that L2 speakers often rely on duration cues when perceiving English vowel contrasts, aiding
them in making accurate perceptual judgments even if their production does not reflect these distinctions (Arum Perwitasari
et al., 2015; Casillas, 2015). This reliance on duration suggests that perceptual knowledge may develop independently of
productive ability. Figure 1 presents the percentage of correct and incorrect identifications for each participant. Overall,
the Malay primary pupils successfully distinguished English short and long vowels, achieving more than 50% correct
identification across all contrasts. Participant P7 achieved the highest accuracy (94.4%), followed by P1 and P10, while
P4 and PS5 recorded the lowest (55.6%). P7 also showed perfect accuracy for short vowels (100%) and 88.9% for long
vowels. Language background information from the Language Profile Test revealed that participants who self-rated higher
in English listening fluency (e.g., P1 and P7) tended to perform better in the perception task. In contrast, those with lower
self-ratings (e.g., P4 and P5) obtained weaker scores. This pattern supports previous findings that individual differences in
exposure and proficiency influence L2 vowel perception (Cebrian et al., 2021; Yazawa et al., 2020).
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Figure 1
Percentage of Participants' Accuracy

A paired-sample t-test compared accuracy across vowel pairs (Figure 2). Participants identified the /u/—/u:/ contrast most
accurately (98.3%), followed by /a/~/a:/ (70%), while /1/—/i:/ was the most difficult (53.3%). The /v/~/u:/ words (book vs.
boot) were not strict minimal pairs, and the final consonants (/k/ vs. /t/) may have provided additional cues, facilitating
perception. This aligns with evidence that redundant phonetic information can enhance discrimination even when duration
differences are the primary cue (Cavar et al., 2022; Saloranta & Heikkola, 2023). In contrast, the /1/~/i:/ pair, with the
smallest durational difference (=106 ms), yielded no significant difference between correct and incorrect identification.
Similar difficulty with close front vowels has been reported among other L2 groups, where limited spectral separation
hampers the formation of distinct categories (Cebrian et al., 2021; Yazawa et al., 2020).
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Figure 2
Targeted Vowels Accuracy (%)

For the /a—a:/ pair, participants achieved 70% accuracy, with a significant difference observed for /a/ (t(29) = 2.35, p =
.026) but not for /a:/ (t(29) = 1.49, p = .147). Despite being minimal pairs, participants successfully distinguished the
vowels. The duration difference for this pair (206.24 msec) was the largest among all stimuli, likely aiding perception. In
contrast, the /1—i:/ pair posed the greatest challenge, with no significant differences for either vowel (/1/: t(29) = 1.10, p =
281; /i/: 1(29) = —0.36, p = .722). This pair also had the smallest duration difference (106.62 msec), compounding

perceptual difficulty.
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Figure 3
Short and Long Vowel Accuracy (%)
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Figure 3 compares accuracy for short vs. long vowels across all pairs. Participants scored slightly higher on short vowels
(75.6%) than long vowels (72.7%), but a paired-sample t-test showed no significant difference (t(89) =—0.555, p = .580).
Similar non-significant patterns emerged when analysing individual pairs: /1-i:/ (t(29) = 1.68, p = .103), /a—a:/ (t(29) =
0.81, p = .423), and /u—u:/ (t(29) = —1.00, p = .326). This pattern suggests that listeners relied on multiple cues beyond
absolute duration, a finding consistent with reports that L2 listeners integrate both temporal and spectral information
depending on cue salience and L1 experience (Yazawa et al., 2020; Cavar et al., 2022)

These results can be interpreted within the Perceptual Assimilation Model (PAM; Best & Tyler, 2007). The /1/~/i:/ contrast
appears to follow a Single Category pattern, where both English vowels assimilate to a single Malay category, making
discrimination particularly challenging. The /u/~/u:/ and /a/~/a:/ contrasts better fit a Category Goodness pattern, in which
both L2 sounds map to the same L1 category but one is a poorer exemplar, allowing partial separation. Although Malay
/a/ differs articulatorily from English /a/ and /a:/, listeners still demonstrated 70% accuracy, indicating sensitivity to fine-
grained acoustic cues despite the lack of a direct L1 equivalent (Pillai et al., 2010).

Table 3 shows the overall result of the Perception Accuracy Test. The /1/ - /i:/ pair is the most difficult to perceived, follow
by /A/ - /a:/ and /u/ - /u:/. The findings show that duration remains a robust cue for Malay listeners, especially when
combined with segmental or prosodic information, but subtle spectral distinctions like /1/~/i:/ require more targeted
instruction. Recent studies emphasise the importance of training that highlights both temporal and spectral dimensions to
improve L2 vowel perception (Azhar et al., 2025; Raja Rosemawati & Chiew, 2024). This challenges earlier claims that
Malay speakers neutralise these vowels into a single category (Pillai et al., 2010), suggesting that with sufficient input,
Malay listeners can form distinct perceptual categories for these contrasts.
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Table 3:
Result of Perception Test (%)

Vowel n/ - i/ /ol - hu:/ IN/ - Ja:/
Correct response 533 98.3 70
Accuracy
Identification Incorrect response 46.7 1.7 30
Difference 6.7 96.7 40
Rank in Perception Level 1 3 2
CONCLUSION

This study examined Malay primary pupils' ability to perceive English short-long vowel contrasts. Consistent with recent
evidence on L2 cue weighting (Yazawa et al., 2020a; Cebrian et al., 2021; Cavaretal., 2022), the participants demonstrated
overall success in distinguishing the targeted monophthongs, achieving above-chance accuracy across all pairs. The /u/—
/u:/ contrast was identified most accurately (98.3%), followed by /a/~/a:/ (70%), while the /1/~/i:/ pair remained the most
challenging (53.3%). These outcomes suggest that duration cues and additional segmental information supported
perception of back-vowel contrasts. In contrast, the limited spectral distance of front vowels hindered discrimination, in
line with the Perceptual Assimilation Model’s Single Category pattern (Best & Tyler, 2007).

The findings indicate that Malay children can exploit temporal and spectral cues to reliably perceive English vowels, even
when their L1 lacks direct equivalents (Pillai et al., 2010; Yazawa et al., 2020b). Building on this evidence, future research
should examine processing measures, such as response latency and neural indices (Macher et al., 2021), and explore the
impact of targeted perceptual training (Azhar et al., 2025; Raja Rosemawati & Chiew, 2024). Such work will inform early
pronunciation pedagogy aimed at strengthening vowel perception and enhancing intelligibility among young Malaysian
ESL learners.
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