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ADDRESSING PRONUNCIATION PROBLEMS OF STOP
CONSONANTS AMONG NON-ENGLISH MAJOR STUDENTS

THROUGH AUDIO-VISUAL AIDS
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Abstract – This study investigated the effec-
tiveness of audiovisual aids in addressing pro-
nunciation difficulties among non-English majors
in English stop consonants. Forty non-English
major students at Tra Vinh University, Vietnam,
participated in the research, which was con-
ducted primarily from January to May 2025. Be-
fore the intervention, a questionnaire was admin-
istered to examine learners’ perceptions of their
ability to recognize and produce stop consonants,
as well as their perceived difficulties in distin-
guishing minimal pairs. Then, the participants
were asked to take a pronunciation test, whose
results were compared with the posttest results,
and to draw a conclusion about the intervention’s
effectiveness. An eight-week intervention using
audio-visual materials was subsequently imple-
mented. After that, a posttest was conducted to
assess its effectiveness. The questionnaire find-
ings revealed that /p/, /d/, and /k/ were perceived
as more challenging than /b/, /t/, and /g/ in both
recognition and production. In the pronunciation
test, learners performed better at recognizing
the sounds /p/, /b/, /d/, /k/, and /g/. They also
produced the sounds /p/, /b/, /d/, and /g/ more
accurately at the single-word level. Additionally,
students showed fewer errors in producing /p/
at the sentence level. These results suggest that
audio-visual aids can effectively enhance learn-
ers’ recognition and production of some English
stop consonants. Pedagogical implications, rec-
ommendations, and limitations are also presented
to guide future research.
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I. INTRODUCTION

Pronunciation is an essential aspect of foreign
language learning, as it directly affects learn-
ers’ listening comprehension, speaking fluency,
and confidence in communication [1]. Fraser [2]
stated that when mispronounced, messages may
be misunderstood, which causes breakdowns in
communication. However, Levis [3] confirmed
that although modern teaching methods empha-
size communicative competence, pronunciation
instruction has not received adequate attention
in many language classrooms. Therefore, while
focusing on communicative competence, pronun-
ciation should also be regarded as an integral
component of language learning.

English as a Foreign Language (EFL) learners
in Vietnam often experience considerable diffi-
culties in pronunciation, especially in producing
consonant sounds [4]. They tend to omit conso-
nants in clusters and substitute English sounds
with similar Vietnamese sounds and delete fi-
nal consonants [5, 6]. Among these errors, stop
consonants such as /p/, /b/, /t/, /d/, /k/, and /g/
frequently occur. This indicates that stop sounds
are among the most problematic areas for Viet-
namese learners. Consequently, identifying an ef-
fective pedagogical intervention to help learners
improve their pronunciation, particularly of stop
consonants, is essential.

As Gilakjani et al. [7] pointed out, with the
rapid development of educational technology,
teachers today have a wide range of tools to
enhance pronunciation teaching. Among these,
audiovisual aids are considered highly effective
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due to their visual appeal, ease of use, and moti-
vational potential. Supporting this view, Harmer
[8] noted that audio-visual aids help learners
visualize the relationship between articulatory
movements and produced sounds, thereby sup-
porting both recognition and imitation of pronun-
ciation.

For these reasons, the present study employs
audiovisual aids as a pedagogical intervention
to improve the pronunciation of English stop
consonants among non-English-major students at
a university in Mekong Delta, Vietnam. This
study aimed to address the following questions:

1. What are learners’ perceptions of their abil-
ity to recognize and produce stop consonants
before the intervention?

2. How does the application of audio-visual
aids help students enhance their pronunciation of
stop consonants?

II. LITERATURE REVIEW

A. Theoretical frameworks

Speech learning theory
The speech learning theory proposed by Flege

[9] explored how a learner perceived and pro-
duced sounds in a second language (L2) and
the influence of the first language (L1) on this
process. Learners compared L2 sounds to their
existing L1 phonetic categories. The comparison
can either enhance or undermine pronunciation
accuracy. Additionally, if a sound in L2 closely
resembled a sound in L1, learners might perceive
them as identical. This led to classification as
equivalent and other pronunciation problems. An-
other key element of this theory was the emphasis
on continuous exposure. It argued that practice
in the L2 contributed to improved pronunciation
over time.

In short, this theory could be applied to ex-
plain pronunciation problems that learners en-
counter based on their connection to their first
language. Additionally, it created the belief that
errors in second-language pronunciation could be
corrected regardless of age.

Multimedia learning theory
Multimedia learning theory, proposed by

Mayer [10], posits that learners acquire knowl-
edge more effectively from a combination of
words and images than from words alone. This
framework is grounded in the assumption that
the human brain processes information through
two interconnected channels: the auditory and
the visual. Effective learning can occur when
both channels are engaged simultaneously in a
balanced manner.

The theory is guided by three core principles.
First of all, pairing verbal input with relevant
visuals can facilitate learners’ comprehension by
enabling them to build richer mental models. Sec-
ond, the limited capacity principle emphasizes
that each channel has a finite processing capacity.
In other words, instructional materials should
focus on essential content and exclude extraneous
details to avoid cognitive overload. Finally, the
active processing principle refers to meaningful
learning, which can occur when learners actively
select, organize, and integrate new information
with their prior knowledge. These principles pro-
vide a foundation for the use of audio-visual
aids across educational contexts. Well-designed
tools, such as narrated slide shows, animated
demonstrations, or instructional videos, distribute
cognitive demands across auditory and visual
channels, thereby enhancing comprehension and
retention.

Multisensory learning theory
According to Mercer et al. [11], multisen-

sory learning theory originates from the mul-
tisensory approach, which posits that learning
becomes more effective when information is
presented through multiple sensory modalities
such as visual, auditory, kinesthetic, and tactile
channels. This approach, also known as VAKT
(visual–auditory–kinesthetic–tactile), emphasizes
engaging learners through a range of sensory
experiences. Activities in this approach integrate
sensory reinforcement techniques, enabling it to
address a wide range of learners rather than a
single group [12]. Zhan et al. [13] confirmed that
empirical studies have demonstrated the role of
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multisensory learning in assisting learners’ cog-
nitive load, which supports language learning. In
particular, Hirata et al. [14] found that combining
auditory and visual cues can improve phoneme
learning in a second language, highlighting the
value of multimodal input in pronunciation train-
ing.

B. Pronunciation definitions and assessment

In English, pronunciation is a crucial com-
ponent of oral communication, referring to the
production and perception of speech sounds [15].
There are two components of pronunciation: seg-
mental features, including individual phonemes
such as consonants and vowels, and supraseg-
mental features, such as stress and intonation.

From the above definitions, it is clear that
assessing pronunciation ability involves two main
components: recognition and production. Munro
et al. [16] affirmed that listener rating is an
assessment that involves subjective judgments by
trained or untrained raters. It is used to evaluate
the aspects of intelligibility, comprehensibility,
and accentedness. Derwing et al. [17] acknowl-
edged that trained raters, such as linguists or
teachers, usually provide more consistent evalu-
ations, whereas untrained raters, such as native
speakers, judge pronunciation based on their ev-
eryday communication experience. As Kang et
al. [18] pointed out, while this approach reflects
real-world communication, factors such as rater
bias, familiarity with accents, and linguistic back-
ground can affect the results. For this reason,
researchers often combine listener assessments
with objective measures, such as phonetic tran-
scription or audio analysis, to provide a more
complete evaluation.

C. Definitions and phonetic features of stop con-
sonants

Stop consonants, or plosives, are fundamental
sounds of English consonants, which include six
sounds: /p/, /t/, /k/, /b/, /d/, and /g/. They are
produced with complete closure of the vocal
tract followed by a sudden release of air, mak-
ing them essential to speech production across

languages. Ladefoged et al. [19] confirmed that
these sounds are characterized by three phonetic
features: place of articulation, manner of articu-
lation, and voicing. Place of articulation divides
them into bilabial (/p/, /b/), alveolar (/t/, /d/),
and velar (/k/, /g/) stops, each classified by the
organs of speech involved. Manner of articulation
describes the complete blockage and release of
airflow. Voicing, or the vibration of the vocal
cords, distinguishes stop consonants: voiced stops
(/b, d, g/) involve vibration, while voiceless stops
(/p, t, k/) do not.

Additionally, aspiration is a key phonetic fea-
ture of voiceless stop consonants. It is referred
to as a burst of air that follows the release of the
closure before the onset of vocal fold vibration.
Ladefoged et al. [19] emphasized that voiceless
stops (/p, t, k/) are typically aspirated when they
occur at the beginning of a stressed syllable, for
example, in the words pat [phæt], top [thAp], or
cat [khæt]. However, aspiration is either absent
or reduced when these stops follow an /s/ sound.
In terms of position in a word, Ladefoged et al.
[19] also stressed that voiceless stops are strongly
aspirated when they occur in the initial position.
However, when these stops appear in the medial
position, aspiration depends on stress patterns. In
word-final position, aspiration tends to be weaker
or absent. Particularly in casual speech, the stop
may be unreleased or only lightly aspirated.

D. Definitions of audio-visual aids

Audio-visual aids are instructional materials
that use both audio and visual components to
enhance the learning process and improve com-
prehension [20]. Venkataiah [21] defined them
as the teaching tools that combine auditory and
visual stimuli, such as videos, charts, models, and
multimedia presentations, to facilitate effective
communication and learning. In this research,
audio-visual aids refer to the instruments teachers
use to support learners in combining sound and
visual aids.

Shams et al. [22] confirmed that the use of
audiovisual aids in language teaching and learn-
ing has become popular. It is consistent with
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multisensory learning theory, which emphasizes
engaging multiple sensory modalities to enhance
students’ learning and retention. Mayer [10]
pointed out that when learners receive informa-
tion through both auditory and visual channels,
their comprehension and knowledge retention im-
prove compared to single-mode instruction.

E. Related studies on solutions to pronunciation
problems

The effectiveness of explicit instruction in de-
veloping pronunciation accuracy and intelligibil-
ity has been widely acknowledged. For instance,
Naeini et al. [23] compared the effects of ex-
plicit versus implicit pronunciation instruction
among Iranian EFL learners and found that the
explicit group significantly outperformed the im-
plicit group in terms of accuracy and fluency.
Their findings highlight that direct articulatory
guidance and awareness-raising activities play a
crucial role in improving learners’ intelligibility.
Furthermore, Linebaugh et al. [24] reported that
explicit articulatory training targeting the produc-
tion of the problematic sounds /p/ and /b/ en-
hanced Arab learners’ perceptual discrimination
between these sounds. This result reinforces the
interconnection between perception and produc-
tion, suggesting that articulatory awareness can
improve both auditory discrimination and oral
performance.

Audio-visual aids have increasingly been rec-
ognized as effective tools for pronunciation in-
struction because they allow learners to see and
hear speech simultaneously, thereby reinforcing
perception and production. Their contribution is
highlighted in the increase of phonetic awareness,
articulation, and intelligibility. Naasse et al. [25]
emphasized that audio-visual aids foster learn-
ers’ ability to recognize and accurately produce
sounds, while also strengthening their overall
phonetic competence.

The effectiveness of audio-visual aids has
demonstrated considerable potential for support-
ing pronunciation development. Gamboa et al.
[26] investigated a variety of audiovisual ma-
terials, including videos, songs, and computer-

assisted programs, and found positive effects on
ESL learners’ phonetic accuracy and speech per-
ception. Turgunboev [27] reported that authen-
tic audio-visual materials significantly improved
EFL learners’ pronunciation accuracy in terms
of segmental and suprasegmental features while
also increasing their speaking confidence. More
technology-driven approaches have also emerged.
Bui et al. [28] developed Pteacher, a computer-
aided pronunciation training system that provides
exaggerated audiovisual corrective feedback, re-
sulting in significant gains in learners’ pronunci-
ation accuracy. Moreover, Zhi et al. [29] showed
that multimodal input, particularly visual cues
from speakers’ faces, facilitated phonetic learning
by sharpening learners’ ability to detect acoustic
differences.

Audio-visual training improves both percep-
tion and production, especially when learners
observe mouth movements and facial cues along-
side auditory input [30]. Li [31] provided evi-
dence that audio-visual high-variability phonetic
training leads to notable improvement in the
perception and production of difficult sounds. In
a comprehensive review, Toyama et al. [32] con-
cluded that multimodal approaches are generally
effective for pronunciation instruction, although
some segmental sounds remain resistant to im-
provement.

III. RESEARCH METHODOLOGY

A. Research design

This study used an action research design be-
cause it focused on a realistic classroom issue of
pronunciation and aimed to find ways to address
the problems through pedagogical intervention.
Action research is often considered suitable for
teachers, as it allows them to examine their own
practice and make changes to support students’
learning in authentic settings [33, 34].

The study followed a cyclical action research
process, including planning, action, observation,
and reflection [34]. In the planning phase, learn-
ers’ difficulties and perceptions of their abil-
ity to recognize and produce stop consonants
were identified by using a questionnaire and
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a pronunciation test. This phase directly ad-
dressed research question 1, which aimed to
examine learners’ perceptions of their pronunci-
ation problems before the intervention. During
the action phase, the audio-visual intervention
was implemented over eight sessions. The ob-
servation phase consisted of monitoring learners’
participation and performance through classroom
observations. Also in this phase, a pronuncia-
tion test was administered after the intervention.
Finally, in the reflection phase, the results of
pre- and post-pronunciation tests were compared
to evaluate the effectiveness of the intervention.
This process provided the basis for answering
research question 2, which aimed to examine how
the audio-visual intervention helped learners to
address their pronunciation problems.

B. Research participants

This study involved 40 non-English-major stu-
dents (35 males and 5 females) enrolled in the
General English 2 course during the second
semester of the 2024–2025 academic year at Tra
Vinh University, Vietnam. According to the Sport
Management curriculum, students are required to
complete General English courses from Levels
1 to 4 [35]. Based on the university’s conver-
sion regulations, General English 2 is considered
equivalent to the A2 level of the Common Eu-
ropean Framework of Reference for Languages
(CEFR) [36]. Therefore, the participants’ English
proficiency level can be considered A2. At the
time of the study, the students were freshmen
and had studied English for approximately 10
years, including three years in primary school,
four years in lower secondary school, and three
years in upper secondary school.

C. Research instruments

This study employed two research instruments.
The first instrument was a questionnaire designed
to assess learners’ self-perceptions of their ability
to recognize and produce English stop conso-
nants. The second instrument was the pronunci-
ation test, which provided an objective measure

of their actual recognition and production perfor-
mance and aimed to examine the effectiveness of
audio-visual aids. A summary of the instruments
is presented in Table 1.

Table 1: Summary of research instruments

Questionnaire
This study employed a questionnaire adapted

from Jahara [37]. It was divided into two main
sections. Section 1 focused on students’ self-
reported recognition and production of single
sounds across the three positions. The items were
written in a positive tone (e.g., ‘I can recognize
the sound /p/ correctly in the initial position’). In
this section, there were six single sounds. Each
item was used to assess learners’ perceptions
and abilities to recognize and produce every
sound in three positions within words. Therefore,
each sound had six items. In total, the first part
consisted of 36 items.

In contrast, section 2 focused on minimal pairs
and was phrased negatively (e.g., ‘I often get con-
fused when hearing the sounds /p/ and /b/ at the
beginning of words’). Because there were three
minimal pairs, which aimed to assess at all three
positions by recognizing and producing, each pair
had six items. Totally, there were 14 items in
section 2. In general, the revised questionnaire
comprised 54 items and was administered to 40
participants.

Pronunciation test
The test consisted of a recognition section and

a production section. For sound recognition, three
tasks were included. First, students discriminated
minimal pairs in the initial position (e.g., pat vs.
bat). Second, minimal pairs were embedded in
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a short conversation to examine recognition in
context. Third, students listened to single words
containing the target stop consonants in initial,
medial, and final positions and identified whether
each sound they heard was correct.

In the sound production section, two levels
were assessed, including word and sentence. At
the single-word level, students worked in pairs.
One student read aloud a list of words, and the
partner judged whether each pronunciation was
correct or incorrect; the researchers verified the
responses. At the sentence level, students were
shown pictures and asked to answer five ques-
tions that were posed by the teacher. To ensure
familiarity with the content, the pictures were
based on eight topics covered in the course: jobs,
sports, health, entertainment, places, appearance,
transportation, and books. Besides, the questions
were designed to elicit sentences containing all
six target consonants (/p, b, t, d, k, g/). For
example, when shown a picture of a girl drinking
water, the teacher might ask, ‘What is the girl
doing?’ to elicit responses in full sentences, such
as ‘The girl is drinking water.’ This ensured that
the target sounds would appear in natural speech.

D. Intervention design

The intervention was designed to improve
students’ pronunciation of English stop conso-
nants through contextualized practice supported
by audio-visual aids. It followed the sequence,
a framework widely used in communicative lan-
guage teaching to introduce new language, pro-
vide guided practice, and extend use in meaning-
ful communication [8, 15]. This design reflects
the view that pronunciation taught in context
is more effective for long-term retention and
communicative transfer than isolated drilling [7].

The themes are aligned with the course content
for General English 2. Since the intervention
was implemented at the end of the semester,
when the participants had completed most of the
units, eight random topics were chosen as the
main themes for the eight lessons. The selected
topics contained words with minimal pairs, which
facilitated the researchers’ design of the contexts.

A summary of the intervention schedule is shown
in Table 2.

Table 2: Overview of intervention lessons

To ensure consistency and pedagogical co-
herence across the sessions, a general teaching
scenario was designed and applied to all lessons
(see Table 3). Each lesson followed three main
stages: presentation, practice, and production,
with audio-visual aids integrated throughout.

Table 3: Teaching scenario

IV. RESULTS AND DISCUSSION

A. Results

Students’ recognition of single sounds
across positions

A one-sample t-test with the benchmark value
of 4 (‘Agree’) was used to examine students’
self-perceptions of their ability to recognize the
sounds (Table 4). The results showed that the
three sounds, /p/ (M = 3.55, SD = 0.67, t(39) =
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-4.23, p < .001), /d/ (M = 3.68, SD = 0.67, t(39)
= -2.97, p = .01), and /k/ (M = 3.70, SD = 0.77,
t(39) = -2.46, p = .02), were rated significantly
below the benchmark. It can be said that students
showed less confidence with those sounds. In
contrast, /b/ (M = 3.99, SD = 0.66), /t/ (M =
4.01, SD = 0.59), and /g/ (M = 3.97, SD =
0.62) were not significantly different from value
4, suggesting that students generally believed they
could handle these consonants. In short, learners
perceived /p/, /d/, and /k/ as more difficult to
recognize than /b/, /t/, and /g/.

Table 4: One-sample t-test test results of
students’ perceptions of their ability to
recognize stop consonants compared

to the test value of 4

Students’ recognition of the sounds /p/, /d/,
/k/ across three positions

As noted in the previous section, /p/, /d/, and
/k/ were three sounds learners had lower confi-
dence in recognizing. To delve deeper into the
three sounds with which learners showed lower
confidence, a one-sample t-test was conducted.
The mean scores of each sound across the three
positions were compared with the test value of 4
(Table 5).

Table 5: One-sample t-test results of students’
perceptions of their ability to recognize /p/, /d/,

and /k/ against the test value of 4

As shown in Table 5, for the sound /p/, sig-
nificant differences were found in the medial (M

= 3.65, SD = 0.95, t(39) = -2.33, p = .03) and
final positions (M = 3.10, SD = 1.19, t(39) = -
4.77, p < .001). The final position had the lowest
confidence rating, which revealed that learners
found it most difficult to recognize /p/ in this
position. For /d/, significant differences were
observed in the initial (M = 3.48, SD = 1.04, t(39)
= -3.20, p < .01) and final positions (M = 3.55,
SD = 1.01, t(39) = -2.81, p = .01), suggesting
that students felt less confident recognizing /d/
at the beginning and end of words. For /k/, only
the final position (M = 3.43, SD = 1.06, t(39)
= -3.43, p < .001) was significantly below the
benchmark value. Thus, it can be concluded that
the final position was the most problematic for
the recognition of /k/. In brief, learners perceived
greater difficulty in recognizing /p/, /d/, and /k/
in word-final position.

Students’ recognition of minimal pairs
To explore students’ perceived difficulties in

distinguishing minimal pairs involving stop con-
sonants, a one-sample t-test was conducted with a
neutral reference value of 3.0, given the range of
the mean scores. Because the questionnaire items
were phrased negatively (e.g., ‘I get confused
between . . . ’), mean scores that are higher than
the test value of 3 will reflect greater perceived
difficulty, whereas lower ones indicate fewer dif-
ficulties. The findings are presented in Table 6.

Table 6: One-sample t-test results of students’
perceptions of their ability to recognize minimal

pairs against the test value of 3

As illustrated in Table 6, the minimal pairs
/t/–/d/ (M = 2.51, SD = 0.88, t(39) = –3.63,
p < .001) and /k/–/g/ (M = 2.57, SD = 0.76,
t(39) = –3.53, p < .001) were rated significantly
below the neutral point. These results showed that
learners generally did not perceive much diffi-
culty in distinguishing these sounds. In contrast,
the pair /p/–/b/ (M = 3.14, SD = 0.88, t(39)
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= 1.02, p = .32) was not significantly different
from the neutral value. In other words, learners
were uncertain about their ability to discriminate
between /p/ and /b/.

Given this uncertainty, a one-sample t-test with
a test value of 3 was conducted for each position
of the pair /p/–/b/ (Table 7). The results showed
a significant difference in the word-final position
(M = 3.45, SD = 1.06, t(39) = 2.69, p = .01),
whereas no significant differences were found in
the initial or medial positions. Learners expressed
the above-average agreement with the statement
‘I was confused when hearing the pair /p/–/b/ at
the end of a word’. It can be said that this position
caused the most difficulty for them.

Table 7: One-sample t-test results comparing
students’ perceptions of their recognition of

/p/–/b/ across positions in words
to the test value of 3

In conclusion, learners’ self-perceptions high-
lighted notable variation in their ability to recog-
nize the six target stop consonants. They felt less
confident with /p/, /d/, and /k/, especially when
these sounds occurred in word-final positions,
while /b/, /t/, and /g/ were generally perceived
as manageable. The analysis of minimal pairs re-
inforced the trend of the sound /p/. Although stu-
dents reported minimal confusion with /t/–/d/ and
/k/–/g/, they expressed uncertainty with /p/–/b/,
especially at word ends. This points to particular
challenges with /p/ in the final position. Overall,
students demonstrated clear awareness of their
strengths and weaknesses in sound recognition,
with consistent difficulties in recognizing/p/, /d/,
and /k/.

Students’ perception of their production of
single sounds across positions

A one-sample t-test with a test value of 4 was
conducted to examine students’ perceptions of
their ability to produce the six target sounds. As
shown in Table 8, three sounds /p/ (M = 3.53,

SD = 0.66, t(39) = –4.46, p < .001), /d/ (M =
3.44, SD = 0.65, t(39) = –5.46, p < .001), and
/k/ (M = 3.70, SD = 0.78, t(39) = –2.44, p = .02)
were rated significantly below the benchmark
value. This shows that learners reported lower
confidence in producing these consonants. In
contrast, /b/ (M = 3.99, SD = 0.50, t(39) = –0.11,
p = .91), /t/ (M = 3.90, SD = 0.65, t(39) =
–0.98, p = .33), and /g/ (M = 3.87, SD = 0.72,
t(39) = –1.18, p = .25) did not differ significantly
from the test value. These findings suggest that
students generally believed they could produce
the three sounds /b/, /d/, and /g/ successfully.

Table 8: One-sample t-test results for students’
perceptions of their production

of stop consonants compared to the test value of 4

In short, students perceived /p/, /d/, and /k/
as more difficult to produce, while pronouncing
/b/, /t/, and /g/was viewed as more confident.
This pattern is consistent with their perceptions
of recognition.

Students’ perception of the production of the
sounds /p/, /d/, and /k/ Since students reported
lower confidence in producing /p/, /d/, and /k/
than in the other target sounds, their perceptions
of these three consonants were further examined
across word positions as presented in Table 9. A
one-sample t-test with a test value of 4 was per-
formed for the initial, medial, and final positions
of each sound.

For /p/, significant differences were observed
in the medial (M = 3.70, SD = 0.91, t(39) =
–2.08, p = .04) and final positions (M = 3.13,
SD = 0.99, t(39) = –5.58, p < .001), but not
in the initial position (M = 3.78, SD = 0.83,
t(39) = –1.70, p = .10). These findings indicate
that learners reported lower confidence when
producing /p/ in the medial and final positions,
with the greatest difficulty occurring in the final
position.
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Table 9: One-sample t-test results for students’
perceptions of their production

of /p/, /d/, and /k/ compared to the test value of 4

For /d/, both the initial (M = 3.15, SD = 1.12,
t(39) = –4.79, p < .001) and final positions (M
= 3.45, SD = 0.85, t(39) = –4.11, p < .001)
were rated significantly below the benchmark,
while the medial position was not. In other words,
learners felt less confident producing /d/ at the
beginning and end of words.

For /k/, significant differences were found in
the medial (M = 3.65, SD = 1.05, t(39) = –2.11, p
= .04) and final positions (M = 3.35, SD = 1.10,
t(39) = –3.74, p < .001), but not in the initial
position (M = 4.10, SD = 0.84, t(39) = 0.75, p =
.46). These results suggest that students expressed
lower confidence when producing /k/ in medial
and final contexts. Briefly, students perceived
word-final positions as the most challenging for
producing /p/, /d/, and /k/, with additional diffi-
culties in the medial position for /p/ and /k/.

Students’ perceptions of the production of
minimal pairs

To further investigate students’ perceptions of
producing stop consonants in contrastive con-
texts, a one-sample t-test with a test value of
3 (‘neutral’) was conducted for three minimal
pairs. Because of using the negative statements
(e.g., ‘I get confused when producing . . . ’), mean
scores significantly lower than 3 indicate fewer
perceived difficulties, whereas scores not signif-
icantly different from 3 suggest uncertainty. The
results are presented in Table 10.

Table 10 reveals that the pairs /p/–/b/ (M =
2.93, SD = 0.96, t(39) = –0.44, p = .66) and
/k/–/g/ (M = 2.73, SD = 0.98, t(39) = –1.71, p =
.10) did not differ significantly from the neutral
value. These findings suggested that learners

Table 10: One-sample t-test results for students’
perceptions of their production of minimal pairs

compared to the test value of 3

were generally uncertain about their ability to
produce these pairs accurately. In contrast, the
pair /t/–/d/ (M = 2.67, SD = 0.99, t(39) = –2.14,
p = .04) was rated significantly below 3, suggest-
ing that learners perceived fewer difficulties in
producing them. In summary, students expressed
greater confidence in producing /t/–/d/, while
their perceptions of /p/–/b/ and /k/–/g/ remained
inconclusive.

Another one-sample t-test with a test value of
3 was conducted to examine students’ perceptions
of producing the two sound pairs (/p/–/b/ and
/k/–/g/) across three-word positions.

Table 11: One-sample t-test results for students’
perceptions of their production of

/p/–/b/ and /k/–/g/ compared to the test value of 3

As can be seen in Table 11, regarding /p/–/b/
pair, none of the three-word positions differed
significantly from the test value: initial (M =
2.73, SD = 1.15), t(39) = -1.50, p = .14; medial
(M = 2.90, SD = 1.19), t(39) = -0.53, p = .60;
final (M = 3.18, SD = 1.08), t(39) = 1.02, p
= .31. This indicates that learners reported a
similar level of difficulty across initial, medial,
and final positions. For /k/–/g/ pair, the results
showed significant differences in the initial and
medial positions: initial (M = 2.60, SD = 1.22),
t(39) = -2.08, p = .04; medial (M = 2.65, SD =
1.08), t(39) = -2.06, p = .05. The final position
did not differ significantly from the test value
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(M = 2.95, SD = 1.06), t(39) = -0.30, p = .77.
These results suggested that learners experienced
greater difficulty distinguishing /k/ and /g/ in the
final position than in initial and medial positions.

Overall, students perceived that /p/, /d/, and
/k/ posed greater challenges to produce than /b/,
/t/, and /g/. Word-final positions were generally
the most challenging, particularly for /p/, /d/, and
/k/, while medial positions added difficulty for
/p/ and /k/. In terms of minimal pairs, learners
felt most confident with /t/–/d/, showed consistent
difficulty with /p/–/b/ across all positions, and
experienced greater challenges with /k/–/g/ in
final position. These findings suggest that both
the type of consonant and its position within
a word influence students’ perceived production
difficulties.

Students’ recognition of sounds before and
after the intervention

A paired-samples t-test was conducted to com-
pare the mean scores for each target sound on
a 10-point scale. The purpose was to determine
whether the intervention led to momentous im-
provements in learners’ sound recognition. The
results in Table 12 revealed that among the six
stop consonants, five sounds /p/, /b/, /d/, /k/,
and /g/ showed significant improvement after the
intervention, while significant changes were not
found for /t/.

Table 12: Significant improvements in sound
recognition after the intervention

To examine which positions contributed to
these improvements, a paired-samples t-test was
performed for each sound across the three po-
sitions. Because the number of occurrences dif-
fered, scores were converted to a 10-point scale
for comparability. The results are presented in
Table 13.

Accordingly, a meaningful improvement was
observed in the medial position of the /p/ sound,

Table 13: Significant improvements by sound
position after the intervention

t(39) = -2.24, p = .03. Similarly, learners showed
better recognition when /b/ appeared in the final
position, t(39) = -2.50, p = .02. The sound /k/
also showed a momentous improvement in the
initial position, t(39) = -2.45, p =.02. Meanwhile,
/d/ showed noteworthy change in final position,
t(39) = -4.93, p < .001. Finally, /g/ emerged with
improvement in initial position, t(39) = -6.74, p
< .001.

Summary of students’ recognition of sounds
before and after the intervention

Fig. 1: Students’ improvement in recognition of
/p/, /b/, /d/, /k/, and /g/ in specific positions of

words

Figure 1 illustrates students’ improvement in
recognizing the target stop consonants after the
implementation of audio-visual aids. Overall, /p/,
/b/, /d/, /g/, and /k/ showed higher mean scores,
suggesting a positive impact of the intervention
on learners’ recognition of these sounds. Among
the five target sounds, /d/ in the final position
showed the most remarkable gain, rising from
approximately 2.5 in the pretest to nearly 6.0
in the posttest. This substantial increase suggests
that visual and auditory support helped learners
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perceive voiced sounds in word-final positions
more accurately. Besides, /g/ in the initial po-
sition and /b/ in the final position also displayed
considerable improvement, both reaching mean
scores above 8.5 in the posttest. In contrast, /p/ in
the medial position and /k/ in the initial position
showed more modest gains. However, they still
reflected consistent upward trends. These results
collectively indicate that the use of audio-visual
materials effectively enhanced learners’ ability to
distinguish English stop consonants, particularly
those that posed greater difficulty in the pretest.

Students’ production of sounds before and
after the intervention

In the word-level pronunciation task, learners
were asked to read 30 words containing the
target stop consonants. Although the number of
occurrences was the same, the phoneme positions
varied and were distributed unevenly. Therefore,
all mean scores were normalized to a 10-point
scale to ensure consistency.

A paired-samples t-test was conducted to com-
pare the mean scores for each target sound before
and after the intervention. The results presented
in Table 14 show prominent changes.

Table 14: Significant improvements
in word-level pronunciation after the intervention

The findings indicated improvements for four
consonants: /p/, /b/, /d/, and /g/, while /k/ and
/t/ did not show any remarkable change. Specifi-
cally, the learners’ mean posttest score was signif-
icantly higher than the pretest score for the sound
/p/ (Mdiff = –1.40, SD = 3.27, t(39) = –2.71,
p = 0.01). Similarly, the sound /b/ also showed
momentous improvement (Mdiff = –0.75, SD =
2.16, t(39) = –2.20, p = 0.03). For the sounds
/d/ (Mdiff = –1.20, SD = 2.75, t(39) = –2.76,
p = 0.01) and /g/ (Mdiff = –1.15, SD = 2.43,
t(39) = –2.89, p = 0.01), the results also showed
significant improvement posttest.

To further explore these improvements, another
paired-samples t-test was conducted to identify
the specific word positions at which learners
performed better on the posttest than on the
pretest. The positions where the sound changes
significantly compared to the pretest are shown in
Table 15. Learners pronounced /b/ significantly
better in the initial position (M = -1.63, SD =
4.58, t(39) = -2.24, p = .03), /d/ more accurately
in the initial position (M = -2.38, SD = 4.53,
t(39) = -3.32, p = .002), and /g/ more accurately
in the medial position (M = -1.25, SD = 3.35,
t(39) = -2.36, p = .02). By contrast, no significant
differences were found across the three positions
of /p/, suggesting that the improvement was rel-
atively even.

Summary of students’ production of sounds
before and after the intervention

As shown in Figure 2, students’ mean scores
in producing the target stop consonants increased
notably from the pretest to the posttest. The
upward trends in /p/, /b/, /d/, and /g/ demonstrate
that the use of audio-visual aids contributed
positively to learners’ production accuracy. /d/
in the initial position showed the most remark-
able improvement, rising from below 3.0 in the
pretest to around 5.0 in the posttest. Likewise,
/p/ in the medial and final positions, /b/ in the
initial position, and /g/ in the medial position
all showed consistent improvement, with posttest
means ranging from approximately 7.0 to 9.5.
The highest performance was observed in /p/ in
the final position, which approached the maxi-
mum mean of 10, indicating that students were
able to produce this voiceless stop with greater
accuracy after the training. Overall, the pattern
reveals that the audio-visual intervention was
effective in enhancing learners’ pronunciation of
English stop consonants across different word
positions.

Students’ production of sound at the sen-
tence level

In the sentence pronunciation section, learners
are asked to look at a picture and then answer
five questions from the teacher. Producing sounds
accurately in sentences is often more challeng-
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Table 15: Significant improvements by word position in pronunciation

Fig. 2: Students’ improvement in production of
/p/, /b/, /d/, and /g/ in specific positions of

words

ing than at the word level because connected
speech involves additional features such as stress,
rhythm, and coarticulation [15]. Therefore, an
error-counting method was employed to more
easily track learners’ progress before and after
the intervention. Each error was recorded as 1
point. The mean error scores for each sound are
then compared before and after the intervention.
A decrease in the mean score after the interven-
tion means that the learner made fewer errors.
A paired-samples t-test was used to determine
whether the mean score differed significantly
from the pretest.

Table 16: A paired-samples t-test results for
pronunciation errors in target sounds

before and after the intervention

The results displayed in Table 16 indicate that
only the sound /p/ demonstrated a statistically sig-
nificant reduction in errors, with students making

fewer mistakes in the posttest (M = 0.48) than in
the pretest (M = 0.78). No significant differences
were observed for the other sounds. In short, the
intervention improved learners’ pronunciation of
the /p/ sound, while no meaningful changes were
observed in the other target sounds.

Summary of students’ production of sounds
in sentences

Fig. 3: Mean score of students’ errors in
pronunciation at the sentence level

Figure 3 illustrates the changes in students’
production errors for six English stop consonants
at the sentence level before and after the inter-
vention. Overall, the mean error rates decreased
slightly, suggesting a modest improvement in
learners’ ability to produce these consonants ac-
curately in connected speech.

In general, only /p/ showed a significant im-
provement after the intervention. In other words,
learners made fewer errors in the posttest than
in the pretest. This suggests that the audio-visual
activities were effective in helping students im-
prove their production of /p/.

B. Discussion
Learners’ perception of their ability in

recognizing and producing stop consonants
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before the intervention
The findings show that learners’ perceptions

of their own abilities to recognize and pronounce
stop consonants were consistent. Specifically, in
both recognition and pronunciation, /p/, /d/, and
/k/ were perceived as more challenging than/b/,
/t/, and /g/. In addition, learners reported being
more confused by the /p/-/b/ pair than by other
pairs when listening. Similarly, both /p/–/b/ and
/k/–/g/ were identified as challenging in produc-
tion. These findings strengthen the conclusion
regarding students’ perception of and produc-
tion of single sounds. Although perceptions may
not always fully reflect actual performance, the
questionnaire results align with previous stud-
ies on Vietnamese EFL learners’ pronunciation
problems. For example, Vietnamese EFL learners
often experience difficulties with /p/, as they tend
to substitute it with /b/ or /f/ due to interference
from their mother tongue [4]. Moreover, they
tend to mispronounce the voiced alveolar stop
/d/ in words with the ‘ed’ ending [28]. These
learners also tend to omit the /k/ sound in the
final position [5].

A detailed analysis by word position shows
that, for each sound, the position that makes it
challenging differs. For example, /p/ is perceived
as difficult to recognize in the final position, as in
‘pop’, while producing it is considered difficult
in both medial and final positions. Similarly, /k/
is perceived as difficult to recognize in the final
position but difficult to pronounce in both the
medial and final positions. In contrast, /d/ is
reported as problematic in initial and final po-
sitions. Regardless of recognition or production,
the final position of a word consistently proves
to be the most challenging. These findings from
learners’ perceptions align with research on the
final sound in the context of teaching and learn-
ing pronunciation in Vietnam. Previous studies
have consistently reported that Vietnamese EFL
learners encounter serious difficulties with final
consonants, particularly stop consonants. Learn-
ers often delete final consonants [28] or fail to
release them, leading to miscommunication [5].

Studies have also pointed out the causes of

difficulties related to consonants, especially fi-
nal consonants, in Vietnamese English learners.
The main cause is the first-language transfer
(L1 transfer). In fact, Vietnamese has only a
limited set of final consonants, and all are pro-
nounced in the closed, unaspirated form, while
English has a more diverse system of final con-
sonants and requires clear sound release [28].
This difference often causes learners to omit
final consonants and simplify consonant clusters
[5, 28]. Another cause is the lack of systematic
pronunciation instruction in traditional English
classrooms, which can lead to a lack of awareness
of the phonetic differences between English and
Vietnamese [28]. In addition, the difficulty is
reinforced by limitations in auditory perception,
where learners often fail to distinguish between
voiced and voiceless contrasts in word-final po-
sition, leading to confusion in minimal pairs [5].
Taken together, these factors explain why prob-
lems with consonants, especially in word-final
position, persist and are difficult to overcome.

Application of audio-visual aids to enhance
students’ pronunciation of stop consonants

The findings revealed noticeable improvements
in both students’ recognition and pronunciation
of stop consonants. Regarding sound recognition,
students showed positive changes in recognizing
the sounds /p/, /b/, /d/, /k/, and /g/ in specific
word positions. In the initial position of words,
/k/ and /g/ were recognized more correctly, while
/p/ was enhanced in the medial position and
/d/ in the final position. These improvements
can be explained through multimedia learning
theory [10], which posits that information pre-
sented through both auditory and visual chan-
nels is better retained. In pronunciation instruc-
tion, combining auditory input with visual cues
of articulatory movements strengthens learners’
phonemic awareness and helps them map sounds
to articulations [30].

In terms of sound production, at the single-
word level, students’ performance improved sig-
nificantly for /p/, /b/, /d/, and /g/ compared to
the pretest. However, the analysis of positional
performance revealed uneven progress. Particu-
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larly, while /p/ was produced similarly across
all positions, /b/ and /d/ were produced more
accurately in the initial position, and /g/ improved
notably in the medial position. At the sentence
level, only /p/ demonstrated a clear reduction in
errors, indicating a significant improvement in
pronunciation. These positive outcomes demon-
strate the effectiveness of audiovisual aids in
improving students’ pronunciation of stop conso-
nants. These findings align with Flege’s speech
learning model, which posits that the accurate
perception of sounds precedes the accurate pro-
duction. Learners must first discriminate new
phonetic categories before they can produce them
correctly. Thus, improvements in recognizing /p/,
/b/, /d/, /k/, and /g/ served as a foundation for
enhanced production of /p/, /b/, /d/, and /g/ at
the single-word level [9].

The findings of students’ improvement in this
study are also consistent with previous empirical
studies on the effectiveness of audio-visual aids
in pronunciation instruction. Specifically, Hardi-
son [30] found that visually assisted pronun-
ciation training enhanced both recognition and
production of English consonants compared to
auditory training alone. Naasse et al. [25] further
confirmed that audio-visual materials strengthen
learners’ phoneme discrimination and pronuncia-
tion accuracy compared to traditional instruction.

V. CONCLUSION

Learners demonstrated consistent perceptions
of their ability to recognize and produce stop
consonants before the intervention. They identi-
fied /p/, /d/, and /k/ as particularly challenging,
whereas /b/, /t/, and /g/ were perceived as more
manageable. Regarding minimal pairs, the /p/-
/b/ contrast was especially problematic in both
perception and production, while the /k/-/g/ pair
posed difficulty in discrimination, particularly
in final positions. These findings indicate that
among the three sounds /p/, /d/, and /k/, learn-
ers struggle more with /p/ and /k/ in produc-
tion. These results confirm that learners’ self-
perceptions are consistent across recognition and
production. Understanding learners’ perceived

ability and challenges provides a foundation for
examining the effectiveness of the audio-visual
intervention.

The use of audio-visual aids proved effective
in enhancing students’ recognition and pronunci-
ation of English stop consonants in specific word
positions. For recognition, /p/, /b/, /d/, /g/, and
/k/ improved significantly after the intervention.
In particular, /p/ was recognized more accurately
in the medial position, /b/ in the final position,
/k/ in the initial position, /d/ in the final position,
and /g/ in the initial position. Regarding sound
production at the single-word level, /p/, /b/, /d/,
and /g/ improved significantly, with /p/ showing
consistent progress across three positions, /b/ and
/d/ improving in the initial position, and /g/ in
the medial position. At the sentence level, only
/p/ showed a reduction in pronunciation errors.
Overall, students’ pronunciation of stop conso-
nants improved with the use of audiovisual aids.

However, several limitations should be noted
to provide a foundation for further research on
this topic. Firstly, the sample size was relatively
small and consisted only of non-English majors.
This restricts the generalizability of the findings
to broader learner populations such as English
majors. Secondly, the intervention spanned only
eight sessions. This can be seen as short-term and
may not be sufficient for learners to consolidate
and retain pronunciation improvements. Thus,
it limits the ability to conclude the long-term
effectiveness of the instructional approach. Third,
the pronunciation assessment relied primarily
on teacher judgment, with listening and scoring
conducted without the support of audio analysis
tools. This reliance on subjective scoring may
have introduced bias and reduced the measure-
ment’s reliability. Finally, learners’ recordings
were inconsistently submitted via the LMS dur-
ing the intervention. Despite repeated reminders,
delays persisted. This resulted in learners not
being corrected promptly and may have affected
the accuracy and comprehensiveness of the re-
sults. Generally, the above limitations need to
be acknowledged and supported in any further
research on this topic.
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