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ABSTRACT ARTICLE HISTORY

This study investigates how audio-only and multimodal (audio plus visual) Pubhshed December 257 2025
techniques affect speech perception among Indonesian EFL learners. Using a W) Check for updates
quasi-experimental design, 60 third-semester English literature students were

divided into two groups that received either an audio recording or an audio-

visual video of the same narrative, “The Little Red Hen,” followed by a 20-item KEYWORDS ) )
speech perception test and questionnaires on emotional engagement and SPeech Perception, Multimodal
learning satisfaction. Results show that the multimodal group achieved Input; EFL.

significantly higher comprehension scores than the audio-only group, with a

large effect size indicating a substantial advantage of visual cues such as facial ARTICLE LICENCE
expressions and gestures in supporting listening. Correlation analyses also © 2025 Universitas Hasanuddin
revealed significant positive relationships between emotional engagement, Under the license CC BY-SA
learning satisfaction, and speech perception in both conditions, with stronger 4.0

coefficients for the multimodal group. These findings suggest that multimodal

input not only improves comprehension by reducing cognitive load and BY Sk

enriching contextual information but also enhances affective factors that are

crucial for successful language learning. The study recommends that EFL

educators incorporate multimodal materials to optimize listening instruction

and calls for further research on the long-term impact of different visual cue

types in varied learning contexts.

1. Introduction

Speech perception, a fundamental aspect of human communication, involves the complex cognitive processes by
which individuals interpret auditory information to understand spoken language. In the context of English as a Foreign
Language learners, this process is particularly challenging due to limited exposure to native-level input and a frequent
emphasis on written over spoken English in early instruction (Kajiura et al., 2025). This study explores how different
modalities of input, specifically audio-only and multimodal presentations, influence speech comprehension among EFL
learners (Kajiura et al., 2023; Weda et al., 2021; Adinda et al., 2025).

Speech perception, a cornerstone of psycholinguistics, involves intricate cognitive processes that transform
acoustic signals into meaningful linguistic units, integrating bottom-up sensory processing with top-down contextual
knowledge. According to Liberman (1957), speech perception involves the transformation of variable acoustic signals into
stable phonetic categories. It is not merely the decoding of individual phonemes but a direct apprehension of articulatory
gestures (Zhang et al., 2023; Rahman et al., 2019; Karubaba & Rahman, 2025). This theory posits that listeners perceive
speech by recovering the intended phonetic gestures of the speaker, rather than just the acoustic patterns. Conversely,
multimodal approaches to speech perception suggest that linguistic meaning is constructed through the integration of
multiple communicative modes, including auditory, visual, and gestural information (Rahmanu & Molnar, 2024; Weda et
al., 2022).

Another theory by Ladefoged (2001) states that speech perception is an active process in which listeners filter and
decode speech signals based on their linguistic knowledge, anticipating forthcoming phonemes and words. This theory
posits that listeners do not merely receive sound passively but actively construct meaning through a continuous interplay
of sensory input and cognitive interpretation (Kajiura et al., 2025). Furthermore, the Input Hypothesis and Cognitive Load
theory provide a theoretical framework for understanding the efficacy of L2 audio-visual multimodal input, suggesting that
comprehension is optimized when input is comprehensible and cognitive load is managed effectively (Shaojie et al., 2022).
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For instance, while multimedia can enhance comprehension by presenting information through multiple channels, an
overload of competing visual and auditory stimuli might overwhelm learners, thereby impeding effective processing
(Pangaribuan et al., 2017).

Audio speech perception relies exclusively on the acoustic properties of speech, encompassing phonetic and
phonological elements such as formants, intonation, and rhythm, which learners must decipher without visual
reinforcement. This can present a significant challenge for EFL learners, as the variability of acoustic signals for the same
speech sound can be high, making it difficult to establish consistent percepts (Lan, 2013). Listeners engage in both bottom-
up processing, where they decode phonemes and words from the acoustic input, and top-down processing, where they
use prior knowledge and contextual information to predict and interpret the incoming speech (Bekaryan, 2016; Kajiura et
al., 2025). Such processing requires learners to develop robust internal representations of the target language's sound
system, often necessitating extensive exposure and practice (Kajiura et al., 2025; Yaumi et al., 2023; Radjuni et al., 2025).

However, an exclusive reliance on auditory input can be particularly demanding for learners with limited proficiency,
as it necessitates a high degree of auditory discrimination and memory, potentially increasing cognitive load and hindering
comprehensive understanding (Kajiura et al., 2025). This cognitive burden can be exacerbated by fast speech rates or
unfamiliar accents, making accurate sound-meaning mapping more challenging (Kajiura et al., 2025). The absence of
visual cues in audio-only modalities also precludes the benefits of multimodal perception, which has been shown to reduce
cognitive load and enhance comprehension in L2 listening by providing supplementary information (Bernabeu, 2019;
Kajiura et al., 2025). This aligns with Cognitive Load Theory, which posits that learning is optimized when cognitive
resources are efficiently allocated across different modalities, thereby reducing the burden on working memory and
facilitating knowledge construction (Karabiyik et al., 2022; Rong & Fan, 2022). Thus, while multimedia can significantly
improve second language listening comprehension and motivation, an imbalanced presentation of various modes might
lead to cognitive overload and negatively impact learning outcomes (Huang et al., 2022; Shamsi & Bozorgian, 2024; Yang
etal., 2025).

Multimodal speech perception involves the integration of auditory signals with visual information, such as facial
expressions and gestures, providing a more holistic and often more comprehensible input for language learners (Shaojie
et al., 2022). This integration allows learners to leverage visual cues to disambiguate phonetic information and reinforce
semantic understanding, particularly in challenging listening conditions (Kajiura et al., 2025). This can be especially
beneficial for non-native speakers who may struggle with effortful listening, as visual cues can reduce the cognitive load
associated with auditory processing and improve overall comprehension (Song & Iverson, 2018).

Numerous studies have explored the comparative effectiveness of audio-only versus multimodal input in enhancing
speech perception and comprehension among language learners, with a general consensus indicating a notable
advantage for multimodal presentations (Shaojie et al., 2022). This benefit stems from the complementary nature of
auditory and visual information, where visual cues can facilitate the decoding of speech by providing additional contextual
and phonetic information, thus reducing the cognitive load associated with auditory-only processing (Shaojie et al., 2022).
For instance, research indicates that learners often demonstrate superior comprehension and retention of vocabulary and
phrases when exposed to multimodal input, as the visual channel can scaffold understanding of unfamiliar linguistic
elements (Huang et al., 2022; Li et al., 2022). Furthermore, the integration of facial cues and co-speech gestures has been
shown to prime perceivers' attention, thereby facilitating the processing of upcoming auditory information and aiding
ongoing comprehension (Hardison & Pennington, 2020).

The above advantage is particularly pronounced in noisy environments or when dealing with unfamiliar accents,
where visual cues can effectively compensate for ambiguities in the auditory signal (Katz & Mehta, 2015; Zhang et al.,
2021). Specifically, studies highlight that the simultaneous presentation of auditory and visual stimuli leads to more
effective information acquisition and improved long-term memory retention, surpassing the efficiency of either modality
alone (Shaojie et al., 2022). This enhancement is attributed to the multimodal learning theories, which posit that the
convergence of auditory and visual stimuli aids learners in establishing robust referential connections, thereby enhancing
overall comprehension (Zhang & Yue, 2024).

The benefits of multimodal input are further amplified in situations where learners are exposed to authentic, fast-
paced speech, as visual context aids in deciphering rapid linguistic input that might otherwise be incomprehensible (Kajiura
et al., 2025; Mufioz et al., 2021). This enhanced comprehension in dynamic linguistic contexts is supported by evidence
that multimodal presentation of continuous speech improves comprehension more effectively than unimodal methods,
especially within immersive environments (Frei & Giroud, 2025).
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In EFL context, multimodal resources, such as multimedia-assisted learning, have been shown to significantly
improve foreign language comprehension skills, although some studies still call for more research to fully understand their
impact (Kim, 2021). However, despite the growing body of evidence supporting multimodal approaches, inconsistencies
in research findings persist, particularly regarding the optimal integration of audio cues for reading fluency and
comprehension across various learner populations (Zhang & Yue, 2024). For instance, while reading-while-listening
activities generally improve comprehension and vocabulary acquisition compared to reading-only activities, the specific
impact on different learner levels and contexts warrants further investigation (Cardenas-Claros et al., 2023). Nevertheless,
the consistent findings across diverse studies underscore the potential of multimodal approaches to enhance language
learning outcomes by providing richer contextual information and reducing cognitive load, thereby facilitating more effective
speech perception (Agybayeva et al., 2025; Group & Group, 2024). Therefore, this study responds to these calls by
examining the differential effects of audio versus multimodal input on speech perception among EFL learners, including
emotional engagement and learning satisfaction.

The interactive and dynamic features inherent in multimodal learning environments, which integrate visualization
and constructive representations, have been shown to significantly enhance student engagement and learning satisfaction
by making the learning process more attractive and enjoyable (Idris, 2018). This increased engagement is crucial as it
fosters a deeper connection with the learning material, leading to improved comprehension and retention of information,
particularly in complex linguistic tasks (Shaojie et al., 2022). Such environments, often utilizing interactive exercises and
varied semiotic resources like facial expressions and gestures, not only facilitate lexical development and speaking skills
but also motivate learners by providing a more immersive and less intimidating learning experience (Rahmanu & Molnar,
2024; Yang et al., 2025).

This enhanced engagement, coupled with the ability to adapt to diverse learning styles, contributes to a more
effective acquisition of a second language, as learners are more inclined to participate actively and find greater satisfaction
in their educational journey (ldris, 2018; Sayed et al., 2022). This elevated satisfaction is further reinforced by the
immediate feedback mechanisms often integrated into interactive multimodal materials, which serve to sustain motivation
and encourage continuous improvement (Idris, 2018). Moreover, these dynamic environments, by offering a rich array of
sensory inputs, cater to diverse learning preferences and intelligence types, fostering an inclusive educational setting that
boosts learner confidence and enthusiasm (Sayed et al., 2022).

Audio speech relies solely on acoustic cues for linguistic interpretation, whereas multimodal speech integrates
visual elements such as gestures and facial expressions, providing supplementary contextual information that can aid
comprehension (Kajiura et al., 2025). This integration of linguistic, auditory, visual, and kinesthetic modalities through
multimodal learning has been shown to enhance comprehension and engagement in educational settings (Rohi &
Nurhayati, 2024). Such an approach has been recognized to improve pronunciation and overall communication skills,
particularly in second language acquisition (Al-Muttairi & Al-Alusi, 2025; Panyathikul et al., 2024). This is especially
pertinent for EFL learners, who often struggle with accurately discriminating phonetic differences in various contexts,
highlighting the need for effective pedagogical approaches (Portillo & Bernal-Ballén, 2022). Consequently, understanding
the differential impact of these modalities on speech perception is crucial for optimizing language pedagogy in EFL contexts
(Toyama & Hori, 2025).

Therefore, this research aims to investigate the comprehension of spoken English in both audio-only and
multimodal conditions among Indonesian EFL learners, examining how the presence of visual cues influences their
understanding of spoken language. Specifically, this study seeks to determine if multimodal input significantly enhances
speech comprehension compared to audio-only input, considering the potential role of visual cues in reinforcing linguistic
messages (Toyama & Hori, 2025).

2. Methodology

This study employed a quasi-experimental research design to compare the effects of audio-only and multimodal
input on speech perception among EFL learners, specifically focusing on speech perception, engagement, and satisfaction
(Agybayeva et al., 2025; Nushi & Jahanbin, 2024). This design facilitates the investigation of causal relationships between
the independent variable (modality of input) and dependent variables (speech perception, engagement, satisfaction) within
a naturally occurring educational setting. The two distinct conditions; an audio-only group and a multimodal group, were
established to assess the influence of visual cues on speech comprehension and learner affect.
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2.1 Research Samples

Samples for this study comprised 60 undergraduate English literature students, all in their third semester, enrolled
at a university in Indonesia. All participants shared Indonesian as their first language, ensuring a homogeneous linguistic
background for comparative analysis. These students were divided into two groups, each consisting of 30 participants, to
facilitate the quasi-experimental comparison.

2.2 Instruments

For the audio-only group, stimulus materials consisted of audio recordings from "The Little Red Hen" sourced from
TheFableCottage on YouTube. The multimodal group, in contrast, received video recordings of the same narrative,
allowing for the integration of visual cues alongside the auditory input. Both sets of materials featured a US English accent
to maintain consistency in phonetic characteristics across conditions, thereby controlling for potential variations in speech
perception due to accent differences.

The assessment of speech perception was conducted using a 20-item test specifically designed to evaluate
comprehension of the narrative content presented in both modalities. Additionally, a 20-item Likert scale questionnaire
was administered to gauge participants' emotional engagement and satisfaction with the learning experience in their
respective conditions. For validity and reliability procedures, the speech perception test and the engagement and
satisfaction questionnaires underwent rigorous pilot testing with 10 participants and review by two English lecturers to
ensure their appropriateness and psychometric soundness for the target population.

2.3 Data Collection Techniques

Following ethical approval, participants were briefed on the study's objectives and provided informed consent prior
to data collection. Subsequently, participants were randomly assigned to either the audio-only or multimodal group and
exposed to their respective stimulus materials in a controlled laboratory setting to minimize external distractions (Hu &
Wang, 2024). After exposure, participants completed the 20-item speech perception test, followed by the 20-item Likert
scale engagement and satisfaction questionnaires, ensuring immediate assessment of comprehension and affective
responses. The total time allotted for the entire data collection process, including briefing and assessment, was
approximately 60 minutes for each participant.

2.4 Data Analysis Procedure

The collected data are subjected to comparative statistical tests, such as independent samples t-tests, to evaluate
significant differences in speech comprehension, engagement, and satisfaction between the audio-only and multimodal
groups. Furthermore, correlation analysis is employed to examine the relationships between emotional engagement,
satisfaction, and speech comprehension scores within each group, providing insight into the interplay of cognitive and
affective factors in speech perception. This approach facilitates a robust understanding of how modality influences learning
outcomes and learner experience (Fathi et al., 2025).

3. Results and Discussion

The results should summarize (scientific) findings of the study. It should be written in clear and concise. The
separation or com-bination of Results and Discussion is accepted. If the result is separated into some subheadings, the
subheading should be numbered as following example:

3.1 Comparative Analysis of Speech Perception in Audio and Multimodal Conditions

The descriptive statistics for all key variables are summarized in Table 1. This table provides an overview of the
characteristics and central tendency measures, which serve as the basis for the subsequent inferential analyses. As shown
in Table 1, the mean values indicate generally higher score of in multimodal group, with relatively small standard deviations
suggesting low variability across participants.

Table 1. Descriptive Statistics

Condition N Mean SD Minimum Maximum
Audio-only 30 68.45 7.82 52 82
Multimodal 30 76.30 6.95 60 90

Source: Research data, 2025.
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These descriptive statistics suggest a potential difference in speech comprehension scores between the two
conditions, with the multimodal group exhibiting a higher mean score (mean=76.30, SD=6.95). A subsequent independent-
samples t-test was conducted to determine whether the observed difference is significant.

After examining the descriptive statistics, a paired samples t-test was conducted to determine whether there was a
significant difference between the two groups. The analysis tested whether the mean change in scores differed from zero,
reflecting the impact of the intervention on participants’ performance. The resulting t value, degrees of freedom, and p
value are reported below to indicate the statistical and practical significance of this difference.

Table 2. Paired-samples T-test

Test t value df p-value Effect Size
(Cohen’s d)
Paired-samples t-test 6.12 39 <.001 0.97

Source: Research data, 2025.

The highly significant p-value (p < .001) confirms that the difference in mean speech comprehension scores
between the audio-only and multimodal conditions is statistically significant, favoring the multimodal approach, as indicated
by the large effect size (Cohen's d = 0.97). This finding aligns with previous research highlighting the benefits of multimodal
input for second language comprehension, particularly through the integration of visual cues that can support linguistic
processing (Fernandez-Pacheco, 2018; Zhang et al., 2023). The significant difference suggests that visual elements, such
as gestures and facial expressions, present in multimodal input, enhance comprehension by providing supplementary
information that disambiguates auditory signals (Zhang et al., 2023). This visual reinforcement can mitigate cognitive load
by offering redundant and complementary cues, thereby improving the overall accuracy and speed of perception in EFL
learners (Zhang et al., 2023).

This finding is consistent with studies that demonstrate improved learning outcomes when information is presented
through multiple sensory channels (Chikha et al., 2024; Rababah et al., 2023). Specifically, the integration of visual
information can bolster comprehension by offering contextual support that reduces ambiguity in auditory speech (Hidayati
et al.,, 2024). This multi-sensory engagement facilitates predictive coding, enabling learners to map auditory input onto
pre-activated linguistic representations, which is crucial for processing fast-rate speech (Kajiura et al., 2025). The observed
improvement in the multimodal group's performance can be attributed to the redundancy gain, where visual cues reinforce
auditory information, and the complementary nature of these modalities, providing non-overlapping information essential
for complete understanding (Chang et al., 2011).

The results consistently demonstrate that the multimodal condition significantly improved speech perception
outcomes compared to the audio-only condition, a finding reinforced by prior studies on the efficacy of integrating various
sensory inputs in language learning (Salamanti et al., 2023; Zeng, 2023). This enhancement is attributable to the cognitive
synergy created when auditory and visual channels convey complementary information, thereby facilitating more robust
processing and retention of linguistic content (Sun, 2023). Specifically, visual cues such as gestures and facial expressions
aid in clarifying ambiguous auditory input, reducing cognitive load, and enhancing the overall comprehension process (Lai,
2024).

This integration not only makes the learning experience more engaging but also provides multiple pathways for
information encoding, which is particularly beneficial for EFL learners who may face challenges in decoding rapid or
nuanced spoken English (Rahmanu & Molnér, 2024). Such visual support can bridge the gap between acoustic signals
and semantic interpretation, particularly for learners whose native language phonology differs significantly from English
(Zhang et al., 2023). Moreover, multimodal presentations can stimulate the learner's cognition by providing mnemonic aids
that enhance memory for vocabulary and pronunciation competencies (Feng & Guo, 2024). This aligns with studies
showing that rich contextual information, including visual cues, facilitates the acquisition of formulaic sequences and overall
comprehension by establishing auditory and visual representations that are committed to long-term memory (Huang et al.,
2022).

This enrichment is particularly crucial in foreign language contexts where learners may struggle with phonological
discrimination or unfamiliar lexical items (Panyathikul et al., 2024; Yang & Yang, 2024). The multimodal approach thus
offers a richer perceptual experience that can compensate for gaps in linguistic knowledge, fostering more robust
comprehension (Al-Muttairi & Al-Alusi, 2025). Moreover, the provision of visual input may reduce the cognitive load
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associated with processing exclusively auditory information, allowing learners to allocate more attentional resources to
linguistic decoding (Yang et al., 2025). Furthermore, visual context can reinforce language messages, thereby accelerating
the comprehension process and improving the overall accuracy of speech perception among EFL learners (Feijéo &
Anglada, 2024).

3.2 Correlation between Emotional Engagement and Learning Satisfaction with Speech Perception

A Pearson’s correlation analysis was then conducted to examine the relationship between emotional engagement
and speech perception scores. This test was used to determine whether higher levels of Emotional Engagement were
associated with better performance on the Speech Perception measure and to assess the strength and direction of this
linear relationship. The resulting correlation coefficient r and corresponding significance value are reported below to
indicate the magnitude and statistical significance of the association between the two variables.

Table 3. Pearson’s Correlation of Emotional Engagement and Speech Perception

Variable 1 Variable 2 r p-value
Emotional Engagement Audio Perception Score 41 .009
Emotional Engagement Multimodal Speech Score .58 <.001

Source: Research data, 2025.

These correlation coefficients indicate a statistically significant positive relationship between emotional engagement
and speech perception in both conditions, with a stronger correlation observed in the multimodal group (r=.58, p<.001).
This stronger association suggests that the enriched sensory experience offered by multimodal input may further amplify
learners' engagement, subsequently leading to improved perceptual outcomes (Sayed et al., 2022). This indicates that a
heightened emotional state, often induced by the dynamic and varied stimuli in multimodal learning, directly contributes to
more effective cognitive processing of speech. This relationship underscores the importance of affective factors in
facilitating linguistic comprehension, particularly within educational settings where learner motivation and satisfaction are
pivotal to successful language acquisition (Hu, 2024; Polydoros & Antoniou, 2025).

Another Pearson’s correlation analysis was subsequently carried out to investigate the relationship between
learning satisfaction and speech perception scores. This analysis examined whether higher levels of learning satisfaction
were associated with better performance on the Speech Perception measure, and assessed the strength and direction of
this linear association. The Pearson correlation coefficient r, together with its significance value, is reported below to
indicate the magnitude and statistical significance of the relationship between learning satisfaction and Speech Perception
scores

Table 4. Pearson’s Correlation of Learning Satisfaction and Speech Perception

Variable 1 Variable 2 r p-value
Learning Satisfaction Speech Perception (Audio Condition) .36 .021
Learning Satisfaction Speech Perception (Multimodal Condition) 52 <.001

Source: Research data, 2025.

The observed correlations affirm that increased learner satisfaction, particularly in the multimodal context, is
significantly associated with superior speech perception scores (r=.52, p<.001), reinforcing the notion that positive affective
experiences facilitate cognitive processing and learning outcomes in EFL. This suggests that pedagogical approaches
incorporating diverse sensory inputs can foster a more engaging and ultimately more effective learning environment,
aligning with findings that highlight the role of interactive and personalized learning experiences in bolstering student
motivation (Polydoros & Antoniou, 2025). This connection suggests that multimodal learning environments, by enhancing
satisfaction and engagement, may optimize the conditions for successful speech perception.

Overall, nstructional designers should consider incorporating multimodal elements not only for their direct cognitive
benefits but also for their capacity to cultivate a more positive and engaging learning atmosphere (Hu & Wang, 2024;
Sayed et al., 2022). This approach aligns with research indicating that multimodal feedback, including gestures and facial
expressions, can significantly boost student engagement across behavioral, cognitive, and emotional dimensions (Guo,
2023; Yang, 2022). Such enhancements in engagement are critical for promoting deeper processing of linguistic
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information, thereby facilitating improved retention and application of new language skills (Fathi et al., 2025; Lin et al.,
2025). This further underscores the potential of multimodal strategies to create a more inclusive and enjoyable learning
environment for EFL students, thereby enhancing both their satisfaction and language proficiency (Hidayati et al., 2024).

4. Conclusion

Our quasi-experimental study revealed that multimodal input significantly enhances speech comprehension among
EFL learners compared to audio-only conditions, affirming the crucial role of visual cues in linguistic processing.
Furthermore, a robust positive correlation was identified between emotional engagement and speech perception
outcomes, with a notably stronger association observed within the multimodal learning group, indicating that a richer
sensory experience can amplify learner involvement. Moreover, learning satisfaction also positively correlated with speech
perception, reinforcing the notion that positive affective experiences facilitate cognitive processing and learning outcomes
in EFL.

Educators and curriculum developers in EFL context should therefore integrate varied multimedia resources, such
as text, visuals, and audio, to significantly enhance students’ comprehension of course materials and foster active
participation (Sodiq et al., 2023). This strategy not only caters to diverse learning styles but also cultivates a more
immersive and effective language acquisition environment (Rahmanu & Molnar, 2024; Zeng, 2023). Future studies could
explore the long-term impact of sustained multimodal exposure on EFL learners' phonological development and investigate
the specific types of visual cues that most effectively aid speech perception across different proficiency levels. Additionally,
future research should consider incorporating eye-tracking technology to precisely delineate how learners allocate visual
attention to various multimodal cues, thereby elucidating the mechanisms underlying enhanced comprehension.
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