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multimodal input order on EFL comprehension
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ABSTRACT

There is limited empirical evidence on how the sequence of a combination of monomodal and
multimodal input influences comprehension outcomes amid the increasing interest in the
integration of multimedia in listening and viewing comprehension courses. To address this gap,
the study investigates how audio-before-video (AbV) and video-before-audio (VbA) sequencing
affects listening and viewing comprehension among first-year English department students at an
Indonesian university, whether learners’ input sequence preferences align with their
comprehension performance, and how learning styles relate to both preference and
comprehension outcomes. The experimental research employed a single-group repeated
measures design, in which 115 participants were exposed to both input sequencing conditions.
Data were collected from an English proficiency test, a listening and viewing comprehension
test, and a questionnaire. Three non-parametric statistical analyses, i.e., Wilcoxon Signed-Rank,
Chi-Square, and Spearman’s Correlation, were utilised to examine the collected data. The
findings revealed that participants performed significantly better when exposed to the audio-
before-video condition (AbV, M = 77.54) compared to video-before-audio (VbA, M = 65.65), Z
= —6.324, p <. 001, r = .59, indicating a large effect. However, there was no significant
association between input sequence preferences and comprehension performance, ¥*(2, N =
112) =4.779, p = .092. Learning style was also not significantly correlated with input sequence
preference (rs = -.002, p = .980) or comprehension outcomes in either the AbV (rs = 0.037, p =
0.693) or VbA condition (rs = 0.081, p = 0.389). The results of this study enrich our
understanding of the effects of monomodal and multimodal input sequencing on listening and
viewing comprehension. The findings further suggest that listening and viewing instruction may
benefit from staged input strategies, such as an initial audio-only exposure followed by video
for confirmation, guided note-taking or prediction during the first exposure, and repeated
listening and viewing to refine comprehension.
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INTRODUCTION (Rodgers & Webb, 2020). Exposure to these and
Multimedia resources have become an essential many other digital platforms has led to the extensive
feature of English as a Foreign Language (EFL) use of multimodal input in higher education settings.
instruction that reshapes the nature of language Consequently, the ability to comprehend a
learning input as well as the comprehension skills combination of textual, spoken and visual
required of language learners. In recent years, digital information has become critical for academic
platforms such as BBC Learning English, TED success in higher education. In the English
Talks, and YouTube have updated language learning Language Teaching (ELT) context, in particular, the
by offering learners multimodal input in the form of significance of multimodal comprehension is
videos that expose them to a variety of accents, twofold as it not only affects language learners’
discourse styles, and contextualised language use ability to understand academic content but also
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helps develop their core language skills. These
consequences have driven the recognition of
viewing as a ‘new’ core receptive language skill
alongside listening and reading (Surkamp &
Yearwood, 2018) as well as the growing necessity
of developing viewing comprehension skills, in
addition to listening and reading comprehension
skills, as language learners navigate and interpret
multimodal input associated with extensive
multimedia use (Donaghy, 2020). However, recent
ELT research is heavily focused on listening and
reading comprehension instead of listening and
viewing  comprehension. In  fact, viewing
comprehension is mostly researched in relation to
vocabulary development (see Durbahn et al., 2020;
Pahlavani &  Salehi, 2023) or reading
comprehension (see Rogowsky et al., 2016), not

listening.
The integration of multimedia formats, such as
text, audio, and video, offers considerable

advantages for second language (L2) development
(Peters & Muiioz, 2020), particularly in enhancing
listening comprehension (Yi et al., 2024). Empirical
studies have shown that multimedia input supports
improvements in listening proficiency (Sejdiu,
2017) and listening fluency (Chang et al., 2018),
while also facilitating incidental vocabulary
acquisition (Perez, 2020, 2022) and aiding
comprehension through contextual cues (Webb &
Rodgers, 2009). One of the strengths of multimedia
lies in its ability to present information redundantly;
for instance, captioned videos can strengthen the
connection between spoken and written forms and
reinforce understanding (Winke et al., 2010;
Vanderplank, 2016). In their review of multimedia
modes in second and foreign language learning,
Zhang and Zou (2022) emphasise the effectiveness
of combining audio with animation to support
listening  comprehension.  Collectively, these
findings affirm the pedagogical value of multimodal
input in fostering L2 listening development.

From a multimodality perspective, a text is
considered multimodal when meaning is realised
through more than one semiotic mode, such that
meaning is not confined to linguistic elements alone
but is realised through a range of semiotic resources,
including image, gesture, gaze, sound, and spatial
arrangement (cf. Jewitt, 2014; O'Halloran, 2008).
Thus, audiovisual input can be operationally defined
as multimodal input because spoken language is
accompanied by a range of visual information
presented through video. Although Jewitt and Kress
(2010) argue that texts are rarely purely monomodal,
a single-mode input such as audio-only or text-only
input can be treated as monomodal when meaning is
conveyed primarily through one semiotic mode.
This distinction provides a practical basis for
differentiating audiovisual from audio-only input in
the context of L2 listening and viewing

comprehension, while acknowledging the broader
theoretical complexity of multimodality.

In previous studies, multimodal input has been
reported to promote L2 learning in general and L2
listening in particular because it aligns with theories
of multimodal input, namely Dual Coding Theory
and Multimedia Learning Theory. The two theories
provide insights into how learners process and retain
language through audiovisual materials. Paivio’s
(1986) Dual Coding Theory suggests that verbal and
non-verbal information are processed through
distinct yet interconnected cognitive channels, while
Mayer’s (2009, 2017) Multimedia Learning Theory
emphasises how learners can efficiently process
multimodal input to maximise learning. Together,
the two theories provide a sound theoretical
foundation for the use of multimedia in language
learning. However, studies on input modalities in
EFL learning have shown varied findings. Although
the use of multimodal input in language learning
contributes to improvements in vocabulary
knowledge, and listening and speaking abilities (Li
et al., 2022; Li, 2022), there are no significant
differences in comprehension retention when
monomodal and multimodal input are used (Liu et
al., 2018). Similarly, Karabiylk and Aslan (2022)
claim that multimodal input (video + audio)
improves L2 listening comprehension and reduces
cognitive load compared to monomodal input, but
according to Li et al. (2022), adding written text
may impact long-term retention due to high
cognitive load during comprehension.

The use of multimedia resources opens various
possibilities for language learning that prompt
language educators to ask questions such as how to
best present multimedia content to support listening
and viewing comprehension. One important
consideration is input sequencing or the order in
which different forms of input are presented.
Cognitive Load Theory (Sweller, 1994) suggests
that the sequencing of input affects how efficiently
learners process information. As comprehension can
be either supported or impeded depending on how
input presentation is structured, poorly timed or
excessive input can cause cognitive overload,
whereas appropriately sequenced input can ease
processing and enhance understanding.

Language educators generally agree that
thoughtful planning and implementation are key to
turning multimedia into a powerful language
learning tool (Jamal et al., 2022). However, the
issue is not only what learners watch and listen to,
but also the order in which they receive different
forms of input. Whether language learners should
watch before they listen or listen before they watch,
however, is not always that straightforward. For
instance, without referring to specific types of input,
Romain et al. (2025) suggest introducing the most
informative cues that can help language learners
make more accurate generalisations. However, Plass
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et al. (1998) prefer starting with visual input as it
gives language learners helpful contextual
scaffolding that supports understanding. On the
other hand, Winke et al. (2010, 2013) argue that it is
better to start with audio because it encourages
deeper linguistic processing that sets a stronger
foundation for later visual reinforcement. These
different views can be explained through Sweller’s
Cognitive Load Theory and Mayer’s Cognitive
Theory of Multimedia Learning. Starting with
audiovisual input may help learners build context
before focusing more closely on the language,
whereas starting with audio-only input may
encourage them to focus first on the spoken message
before visual support is added. The effectiveness of
each sequence may therefore depend on how the
different forms of input support processing and
affect cognitive load.

Despite the growing interest in the use of
multimedia in language teaching and learning,
previous studies on multimodal input sequencing
remain scarce and inconclusive. Sydorenko (2010)
suggests that the way information is presented
through different input modalities can influence
learners’ attention to multimodal input and their
learning outcomes. In addition to how input is
presented, learner-related factors may also influence
how learners respond to different forms of
multimodal input. One such factor is modality
preference. Liu and Todd (2014) found that the
effectiveness of dual-modality input in repeated
reading depended on several factors, including
learners’ preferred modality. This suggests that
modality preference may play a role in how learners
respond to multimodal input. However, these
findings should not be taken to mean that matching
instruction to a particular learning style necessarily
leads to better comprehension. Pashler et al. (2008)
found insufficient evidence to support the claim that
learners perform better when instruction is matched
to their identified learning styles, while Dekker et al.
(2012) caution against assuming that learners
process information through only one preferred
sensory modality. Thus, individual learner
preferences may be relevant in the context of
multimodal language learning, but their relationship
with input sequence and comprehension remains
unclear and requires further investigation.

Although previous studies provide valuable
insights into the individual components of input
sequencing, the combined effects of monomodal and
multimodal input presentation order on learners’
comprehension performance are largely unknown,
as little research has been conducted on input
sequencing in language learning and how it may
influence listening and viewing comprehension. Due
to the widespread use of audiovisual resources in
language instruction, understanding the effects of
input sequencing is crucial for optimising teaching
strategies. Given these gaps in the literature, this

study aimed to investigate the impact of input
sequencing on listening and viewing comprehension
in a higher education EFL context. To examine
exclusively the effects of audio-before-video (AbV)
and video-before-audio (VbA) input sequences on

the comprehension performance of first-year
English department students, to explore the
relationship between learners’ input sequence

preferences and their comprehension outcomes, and
to investigate whether or not learning styles (Visual,
Kinaesthetic, Auditory, and Multimodal) correlate
with input sequence preference and comprehension
performance, this study addresses the following
research questions:

1. How does the order in which first-year
English department students receive input
(i.e., audio-before-video vs. video-before-
audio) affect how well they comprehend
the multimodal content?

2. Are students inclined to perform better
when the input sequence matches their
personal preference (whether they prefer to
listen first, watch first, or have no strong
preference)?

3. Is there any correlation between learning
styles (i.e., Visual, Kinaesthetic, Auditory,
Multimodal), input sequence preference
and comprehension outcomes?

This study extends research on multimodal
language learning by examining whether the order
of audio and audiovisual input affects learners’
comprehension. Moreover, beyond its immediate
relevance to ELT, it also addresses the broader
educational-technology question concerning how
input sequencing influences learners’ processing of
digital multimedia. Despite its pedagogical
relevance, input sequencing has received limited
attention in ELT research. The study’s novelty lies
in examining not only the comparative effects of
these sequencing conditions but also their
relationships ~ with  learners’ input sequence
preferences and learning styles. By doing so, the
findings provide empirical bases for instructional
design, supporting informed decisions about how
multimodal materials may be sequenced to optimise
listening and viewing comprehension. Although the
study is situated within a local higher-education
EFL context which may limit the generalisability of
the findings to other educational or cultural settings,
the design principles and pedagogical insights
derived from the findings may inform both local and
global educational settings where multimedia
resources are increasingly integrated into language
instruction.

METHOD

This study employed the experimental design for the
purpose of examining the effect of input sequencing
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on listening and viewing comprehension among
first-year English department students. It pursued to
explore how two input sequencing conditions, i.e.,
video-before-audio (VbA) and audio-before-video
(AbV), influence learners’ comprehension
performance, while also considering two moderating
variables, i.e., perceived learning style and input
sequence preference.

Research Design

The study adopted a single-group repeated measures
design, in which all participants experienced both
conditions of input sequencing, i.e., VbA, which
gave them an opportunity to watch a video before
listening to the corresponding audio and AbV,
which let them listen to the audio before watching
the corresponding video. Watching in this study
means the participants were provided access to
aural, visual, and textual input presented in video
format. Whereas, listening grants them access to
aural input in audio format. This research design
allowed for direct comparison of the comprehension
scores under both input sequencing conditions

Table 1

within the same group of participants. Because the
same students completed both conditions,
differences between participants were less likely to
influence the comparison.

The independent variable in this study was the
input sequence, with two conditions, i.e., VbA and
AbV. The dependent variables were the
comprehension scores, which were measured using
a comprehension test administered after each input
sequence condition. The test was in four parts. To
establish content validity, the test was reviewed by
experts who evaluated the relevance and
appropriateness of the test items in relation to the
input materials and the targeted comprehension
skills. The first and third parts were used in the VbA
input sequence condition, while the second and
fourth parts employed the AbV input sequence
condition. Table 1 details the input sequence
conditions and comprehension test parts. The study
also incorporated moderating variables, i.e., input
sequence preference and learning style, which were
expected to influence how the participants
responded to the two input sequencing conditions.

Comprehension Test and Input Sequence Conditions Outline

Part Topic Video/Audio Length Input Sequence Conditions Test Item Number
1 Environment 2:08 VbA 1,2,3,4,5
2 Learning and Creativity 7:23 AbV 6,7,8,9,10, 11, 12
3 Happiness 3:08 VbA 13, 14, 15
4 Gratitude 4:28 AbV 16,17, 18, 19, 20

Note. AbV = audio-before-video, VbA = video-before-audio

Setting and Participants

The participants were 115 first-year English
department students aged 18 to 19 from a public
university in Indonesia. They were selected through
convenience sampling because the researchers had
access to the intact classes and needed to work
within the available time. This approach is common
in educational research (Creswell, 2015). However,
while convenience sampling allows for efficient

Table 2

data collection in naturally occurring classroom
contexts of this study, it may limit the
generalisability of the findings beyond the specific
population studied, as the sample may not fully
represent the broader population of EFL learners.
Table 2 presents the participants’ demographic
characteristics, preferred learning styles, input
sequence preference, and comprehension
performance.

Participants’ Demographics, Learning Styles, and Preferences (N = 115)

Gender CEFR Level Learning Style Input Sequence Preference Comprehension Performance
Female Al Visual AbV AbV > VbA
74.8%(f = 6.1% (f=17) 23.5% 37.4% 68.7%
86) f=27) (f=43) =179
Male A2 Auditory VbA VbA > AbV
25.2% 18.3% (f=21) 3.5% 60.0% 20.0%
(f=29) (=4 (= 69) (f=23)
Bl Kinaesthetic No preference VbA = AbV
43.5% (f=50) 5.2% 2.6% 11.3%
(f=6) (r=3) (f=13)
B2 Multimodal
25.2% (f=29) 67.8%
(r=18)
Cl
7.0% (f=18)

Note. /= frequency, AbV = audio-before-video, VbA = video-before-audio, CEFR A1 = Beginner, CEFR A2 = Pre-Intermediate,
CEFR B1 = Intermediate, CEFR B2 = Upper-Intermediate, CEFR C1 = Advanced
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The participants’ gender, perceived learning
style, and input sequencing preference were
collected through a questionnaire and are
summarised in Table 2. An online CEFR-aligned
listening test provided a baseline measure of their
English proficiency. The questionnaire grouped
participants according to the type of input they said
they preferred. Preferences for images and video
were labelled visual, preferences for spoken input
auditory, and preferences for movement or hands-on
activity kinaesthetic. Participants who preferred to
use both visual and auditory information were
included in the multimodal group. These groupings
were later compared with the participants’ input
sequence preferences and comprehension scores.

Data Collection

Initially, the participants completed a listening
proficiency test to measure their baseline English
proficiency. This baseline measure was obtained
using the British Council EnglishScore mobile
application, a  standardised = CEFR-aligned
assessment that provides an objective estimate of
learners’ English proficiency levels. Following the
proficiency test, participants were exposed to both
input sequencing conditions (i.e., AbV and VbA) in
a counterbalanced order to control for potential
order effects. The study did not involve an extended
instructional  treatment period. Instead, the
sequencing conditions were embedded directly
within the experimental tasks. After each
sequencing condition, the students answered
questions about the audio or video they had just
received. Once all tasks were finished, they
completed a questionnaire covering demographic
information, input sequence preference, and
preferred learning style.

Data Analysis

The collected data were analysed using a
combination of statistical tests to examine the
effects of input sequencing on listening and viewing
comprehension and to explore relationships between
learning styles, input sequence preferences, and
comprehension outcomes. First, an assumptions test
was conducted to decide whether parametric or non-
parametric tests should be used in the data analysis.
A test of normality using Kolmogorov-Smirnov was
performed to assess the normality of the distribution
of comprehension scores of both conditions. Both
scores’ p-value < 0.001 presented in Table 3
indicate that the data significantly deviates from
normality.

Table 3

Kolmogorov-Smirnov Test Result

Conditions Statistic df Sig.
AbV 197 115 <.001
VbA 182 115 <.001

Due to the nature and distribution of the data,
non-parametric tests were used in this study. First,
Wilcoxon Signed-Rank test was performed to
compare the comprehension scores of participants
under the two input sequencing conditions. This test
was appropriate because the same participants were
tested in both conditions, allowing for a direct
comparison of their performance across conditions.
After that, effect size was calculated as = |Z|/V/N,
where Z is the standardised test statistic and N is the
number of paired observations. The effect size was
then interpreted based on Cohen’s (1988)
conventional benchmarks. Next, Chi-Square test
was used to examine the associations between
categorical variables, including input sequence
preference and comprehension performance.
Finally, a correlation analysis using Spearman’s
correlation was conducted to examine potential
relationships  between learning styles, input
sequence preference, and comprehension outcomes.
A significance level of o = 0.05 was employed to all
statistical tests.

FINDINGS AND DISCUSSION

This section presents the findings and discussion of
the study, focusing on how two input sequences, i.e.,
listening before watching (AbV) versus watching
before listening (VbA), influence comprehension
and how these effects relate to preferred learning
styles and learner preferences and are organised
based on the study’s three research questions. The
findings are supported by statistical analyses and
discussed concerning relevant theories and previous
studies to make sense of what the data might mean.
The sub-section starts with findings on the impact of
input sequence on overall comprehension
performance and reveals notable differences
between the two input sequence conditions. The
next sub-section explores the alignment between
learners’ preferred input sequence and their actual
performance to highlight interesting discrepancies
between  learners’  perceptions and  their
comprehension outcomes. The last sub-section
investigates the relationships among input sequence
preference, comprehension outcomes, and preferred
learning styles. Some trends that offer insights into
the interaction of cognitive preferences and
multimodal learning emerge and are discussed.

How Input Sequence Affects Comprehension
Outcomes

The descriptive analysis results presented in Table 4
reveal that the participants generally performed
better when they listened to the audio before
watching the video (AbV) rather than the other way
around (VbA) as the mean of the AbV condition is
considerably higher (M = 77.54) compared to that in
the VbA condition (M = 65.65). The observed mean
difference between the two input sequencing
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conditions provides preliminary evidence that the
audio-before-video sequence may support more
effective multimodal processing and comprehension
of audiovisual content. Scores were more spread out
in the VbA condition (SD = 15.25) than in the AbV
condition (SD = 9.57). This means that performance
under VbA was less consistent across participants.
Although some participants achieved a score of 100
in both conditions, the wider spread of VbA scores
shows that others found this sequence more
difficult. Despite these findings, as this study used a
single-group ~ repeated-measures  design, the
differences between the two input sequencing
conditions were interpreted with caution. Although
the order of the conditions was counterbalanced to
reduce possible order, practice, and fatigue effects,
the absence of a control group means that the effects
of repeated exposure cannot be fully ruled out.
Therefore, the findings are not interpreted as strong
causal evidence but rather as indicating an
association between input sequencing and
comprehension performance. Future studies using

Table 5

control or comparison groups are needed to further
examine the causal effects of multimodal input
sequencing.

Table 4
Descriptive Analysis of Comprehension Scores
AbV VbA
N 115 115
Mean 77.5357 65.6522
Std. Deviation 9.56941 15.25042
Range 50.00 75.00
Minimum 50.00 25.00
Maximum 100.00 100.00
Sum 8916.60 7550.00

Table 5 shows a significant difference between
the AbV and VbA scores (p < .001). The null
hypothesis was therefore rejected, with participants
performing better in the AbV condition. The
findings confirm that the order of input presentation
had a significantly different impact on learners’
comprehension.

Hypothesis test summary based on Wilcoxon Signed-Rank Test Results

Null Hypothesis

Test

Sig.*? Decision

The median of differences between AbV and VbA equals 0.

Related-Samples Wilcoxon Signed <.001 Reject the null

Rank Test

hypothesis.

aThe significance level is .05.
bAsymptotic significance is displayed.

The hypothesis test summary of the Related-
Samples Wilcoxon Signed Rank test result
presented in Table 6 provides additional
confirmation that the findings strongly suggest that
the overall participants performed significantly
better when exposed to AbV, reinforcing the idea
that listening to the audio first may facilitate
comprehension more effectively than watching the
video first, Z = -6.324, p < .001, with an effect size
of r = .59, indicating that the difference between the
two input sequencing condition was large. Looking
at the significant p-value (p < .001) also confirms
that the difference between the AbV and VDA
conditions was not attributable to chance.

Table 6

Related-Samples  Wilcoxon Signed Rank Test
Summary

Summary Detail

Total N 115

Test Statistic 736.000
Standard Error 298.935
Standardized Test Statistic -6.324
Asymptotic Sig. (2-sided test) <.001

Effect size (r) 59

The Cognitive Load Theory (Sweller, 1994)
provides an explanation for why the AbV group
outperformed the VbA group. When language
learners were exposed to both audio and visual input

simultaneously from the start, they were likely to
experience cognitive overload that may trigger them
to struggle to divide attention between processing
the language and interpreting visual information.
Mayer’s Multimedia Learning Theory also offers an
explanation to this phenomenon as it suggests that
effective multimedia learning occurs when verbal
and visual parts are presented in a way that
facilitates comprehension without reducing
cognitive resources. In this study, the AbV condition
reduced extraneous load by first isolating auditory
input. Because EFL learners have limited working
memory capacity, this input isolation encourages
them to focus on one cognitive channel before
adding another.

The findings further suggest that in the EFL
context, the potential benefits of multimodal
language learning based on Paivio’s (1986) Dual-
Coding Theory, which has long been grounded on
the idea that providing input in multiple modalities
results in enhanced comprehension, may not always
be true as starting with monomodal input, like
audio, before introducing additional visual elements
is shown to have helped language learners in this
study to develop better aural comprehension. The
findings also suggest that the AbV sequencing that
encourages language learners to selectively focus on
the auditory input first leads to Dbetter
comprehension when the visual information is later
added, when they are ready for more complex input
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presentation. These are consistent with the
Multimodal Ensembles Theory, which claims that
the progression from simple to complex modal
combinations (Baldry & Thibault, 2006) assists
learners in processing meaning more efficiently.

Given the importance of modality processing
and cognitive load in multimodal comprehension,
the findings also suggest that because the AbV
condition enabled language learners to construct a
mental representation of the content from the aural
input before incorporating more complex visual
elements, it resulted in enhanced comprehension.
Vandergrift (2007) reasons that early exposure to
auditory input enhances comprehension because it
allows language learners to process linguistic
information before integrating additional
multimodal elements. This is because starting with
audio establishes a foundation for the subsequent
visual reinforcement that comes with videos (Winke
et al., 2010, 2013). This notion of initial focus on
linguistic information is also promoted by Mayer
and Moreno (2003) in their Off-Loading concept
that advocates the restriction of visual channel
demand by emphasising auditory input.

Although the use of subtitles or visual clues
may enhance comprehension due to the rich input,
redundant input, such as onscreen text may impede
understanding or cause cognitive overload. The
findings in this study highlight the need to be
selective when using multimedia resources in
language teaching and learning. Audiovisual
resources such as videos often allow access to
written texts in the form of captions, subtitles, or
animated scribbles. However, they do not always
enhance comprehension as Zheng et al. (2022) and
Burin et al. (2024) warn us that visualisations can
inhibit comprehension when they are decorative and
redundant rather than functional. Yet, Fenesi and
Kim (2014) stress that non-redundant designs can
improve comprehension and retention. So, spending
time listening to the audio without the written text
helps language learners focus on the aural input and

Table 7

avoid overreliance on written text (Chang & Millett,
2014). Alternatively, employing complementary
instructional strategies such as pre-task activities or
allowing limited first-language use (Warrick, 2021)
can be used in language instruction to further reduce
cognitive strain and support language learners’
gradual engagement with multimodal texts.

The findings highlight the importance of
sequencing multimodal content in EFL learning
contexts. They imply that AbV is the input sequence
model that facilitates more efficient multimedia
processing and comprehension compared to VbA.
Consequently, language teachers and learners may
want to start with listening to the audio before
watching a video. This is because initial listening to
auditory input is shown to have provided language
learners with the cognitive focus that can enhance
better comprehension when more layers of
multimedia input are introduced later. However, this
study involved students from only one Indonesian
university. Their results may be linked to the way
they are taught and to how familiar they are with
audiovisual materials. Learners in other institutions
or countries may respond differently. For that
reason, the audio-first sequence should be tested
with other age groups, subjects, and learning
settings before it is applied more widely.

Alignment of Input Sequence Preferences with
Comprehension Performance

The second research question investigates the
alignment between input sequence preference and
comprehension performance. The descriptive
analysis results presented in Table 7 show that the
degree of alignment varied across preference
groups. Among the 115 sample participants, the
majority (60%) favoured the VbA input sequence,
and slightly more than one-third (37%) preferred
AbV as their input sequence preference. A very
small number (3%) did not have a specific input
preference sequence when asked.

Input Sequence Preference and Comprehension Performance Crosstabulation (N=115)

Comprehension Performance

AbV > VbA VbA > AbV VbA = AbV Total

Input Sequence Preference  AbV Count 33 4 6 43
Expected Count 29.5 8.6 4.9 43

VbA Count 44 18 7 69

Expected Count 47.4 13.8 7.8 69

No Preference Count 2 1 0 3

Expected Count 2.1 .6 3 3

Total Count 79 23 13 115
Expected Count 79.0 23.0 13.0 115

Among the participants who preferred AbV
input sequencing, the majority (77%)
performed better when listening before watching,
while only 9% performed better with the other input
sequence condition (VbA). A small number (14%)

performed equally well in both conditions. When
looking closely into those who preferred VDA,
a higher proportion (64%) performed better with
AbV,  suggesting  amisalignment  between
preference and comprehension performance.
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Confirming the misalignment, only 18 students, who too small, the three participants in this group were
preferred watching before listening, performed not included in the Chi-Square test so as not to spoil
better in their chosen VbA condition. There is a low the findings.

percentage (11%) of participants who performed Table 8 shows that the chi-square test did not
well in both conditions, regardless of their input provide evidence of a significant association
sequence preference. Finally, among those with no between input sequence  preference  and
specific preference, two favoured AbV and one comprehension performance, y*(2, N = 112) =
preferred VbA. Because the no preference group is 4779, p = .092.

Table 8

Chi-Square Tests Result (N=112)
Value df Asymptotic Significance (2-sided)

Pearson Chi-Square 4.7792 2 .092
Likelihood Ratio 5.199 2 .074
N of Valid Cases 112

2] cells (16.7%) have expected count less than 5. The minimum expected count is 4.99.

The likelihood-ratio result was also non- input sequence preference is associated with
significant (p = .074). Thus, the findings further comprehension performance, but it does not indicate
support the lack of a strong relationship between the the strength of that association. To see how strong
two variables. Regarding assumption checks, only the association was, we examined Cramér’s V (see
16.7% of the cells had an expected count less than 5, Table 9). The value was .152, which falls within
with the minimum expected count being 4.99. The Cohen’s (1988) small-effect range. Phi was also low
expected cell counts were considered acceptable for at .216. Overall, the relationship between preference
the analysis. With p = .092, the analysis did not and performance was weak and not statistically
provide enough evidence to reject the null significant (p = .254).

hypothesis. The Chi-Square test shows whether

Table 9
Symmetric Measures of Cramér’s V and Phi Coefficients Analysis Result
Value Approximate Significance
Nominal by Nominal Phi 216 254
Cramer’s V 152 254

N of Valid Cases 115

One striking outcome of the data analysis is the regularly watch videos, they may feel more
misalignment between learners’ preferences and comfortable and confident with video-first input,
their comprehension performance. While it might even when it does not lead to better comprehension.
seem intuitive that language learners comprehend Preference, therefore, may reflect familiarity rather
better when input sequence matches their than actual learning effectiveness. Lastly,
preference, the dataset in this study reveal a more preferences may reflect comfort, confidence, or
complex fact. Among those who preferred AbV, even entertainment, which are regarded as more
77% indeed performed better in that condition. beneficial than cognitive benefits. These findings
However, of those who preferred VbA, a surprising highlight the need for critical reflection and
64% still performed better when they listened before experimentation in EFL teaching and learning.
watching, directly contradicting their expectations. Rather than relying solely on what learners think
Statistically, the relationship between input works best, language educators should guide
preference and comprehension performance was not students to explore a range of input strategies and
significant (p > .05), and the small effect size sequences and reflect on their learning outcomes so
(Cramér’s V' = 0.152) suggests only a weak that they know what and when the strategies work
association. In short, learner preference was not a best.
reliable  predictor of their comprehension For students in this study, the sequence they
performance. preferred was not always the one that produced

These findings challenge a long-held better scores. Teachers should therefore consider
assumption that instruction should match students’ learners’ actual performance when choosing an
preferences. They are consistent with Kirschner and input sequence and help students reflect on which
van Merriénboer’s (2013) argument that learners do conditions support their comprehension better.
not always judge accurately which conditions
support their learning. Lodge et al. (2015) also note Relationships between Learning Styles, Input
that the effect of a particular modality depends on Preference, and Comprehension Qutcomes
the task. Familiarity may partly explain the The demographics of the participants in this study,
mismatch found in this study. Since students as presented in Table 2, shows that a majority
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identify themselves as having a multimodal learning
style, only a very small percentage identify
themselves as auditory learners, yet most of them
perform well in AbV condition. The Spearman’s rho
correlation analysis results presented in Table 10

Table 10

Summary of Spearman’s Rho Correlation Test Result

revealed no significant relationships between input
sequence  preference, learning style, and
comprehension outcomes across the two conditions,
i.e., AbV and VDbA.

Input Sequence Preference  Learning Style AbV VbA
Input Sequence Preference Correlation Coefficient 1.000 -.002 -123  .046
Sig. (2-tailed) . .980 191 626
N 115 115 115 115
Learning Style Correlation Coefficient -.002 1.000 037  .081
Sig. (2-tailed) .980 . .693 389
N 115 115 115 115
AbV Correlation Coefficient -.123 .037 1.000  .148
Sig. (2-tailed) 191 .693 115
N 115 115 115 115
VbA Correlation Coefficient .046 .081 .148  1.000
Sig. (2-tailed) .626 .389 115 .
N 115 115 115 115

Note. AbV = Audio before Video, VbA = Video before Audio

Input sequence preference did not strongly such as working memory, attention, prior

predict comprehension outcomes as the correlation

between input sequence preference and AbV
outcomes was weak and negative (r; = -0.123, p =
0.191), while the correlation  with VbA

outcomes was also weak and non-significant (r, =
0.046, p = 0.626). The findings once again confirm
that learners’ stated preferences for input
sequencing were not reliable indicators of their
actual comprehension outcomes.

Similarly, learning style showed no significant
correlation with comprehension outcomes. The
correlation between learning style and AbV
outcomes was 7, = 0.037, p = 0.693, and for VbA
outcomes, it wasr, = 0.081, p = 0.389, both
indicating weak, non-significant associations. This
suggests that the participants’ self-identified
learning styles did not meaningfully predict how
well they comprehended the multimodal input in
either input sequence condition. However, learners’
learning styles in this study were measured through
self-reported questionnaire data which reflect
perceived rather than objectively assessed
preferences and may be influenced by individual
interpretation or response bias.

Finally, there was only a weak association
between comprehension outcomes in the two
conditions. The correlation between AbV and VbA
performance was r; = 0.148, p = 0.115, suggesting
that a student’s success in one input sequence
condition did not strongly predict their performance
in the other. The findings confirm that neither input
sequence preference nor learning style are
significantly = correlated with  comprehension
outcomes. Performance in one condition therefore
gave little indication of how a participant would
perform in the other. The variation in scores may
instead relate to factors not measured in this study,

knowledge, or familiarity with the topic.

What can be highlighted from the findings is
the weak, non-significant correlation between
perceived learning styles and comprehension
performance in both the AbV and VbA conditions
and how they are consistent with the growing
scepticism of traditional learning style theories,
especially the idea that instruction should be
customised to learners’ learning styles (Pashler et
al., 2008). Despite the popularity of this belief in the
educational field, more and more studies suggest
that learners do not necessarily perform better when
taught in their so-called preferred style, e.g.,
auditory or visual (Rogowsky et al., 2014). This is
partly because effective learners tend to flexibly
adapt their processing strategies, rather than relying
on fixed learning habits (Ddrnyei, 2005) and partly
because compensatory techniques may bridge the
gap. For instance, a learner who identifies
themselves as a visual learner may still succeed in
the AbV condition by mentally visualising the
content while listening. Moreover, comprehension
success depends not just on the formats of the input,
i.e., audio and visual formats, but also on how
learners manage attentional load, task demands, and
cognitive effort (Liu & Todd, 2014). Thus, reasons
why learning styles do not predict comprehension
outcomes in the EFL context are that cognitive
strategies may matter more than learning styles and
preferences.

While language learners may have input
sequence preferences and perceived learning styles,
these do not signify Dbetter multimodal
comprehension outcomes. Instead, it appears that
the participants’ comprehension performance is
more strongly influenced by how they engage with
the content and their ability to manage and integrate
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information across modalities. The study’s findings
further reinforce the idea that a flexible, strategy-
based approach to language learning is more
favoured than rigidly matching instruction to
learning style labels. Thus, not categorising
language learners into rigid learning styles and
teaching them cognitive and metacognitive
strategies that aid them in processing information
across multiple modalities can empower them to
manage input from multiple channels and make
informed choices about how they learn best in
different contexts.

CONCLUSION

By successfully answering the three research
questions, the study provides valuable empirical
evidence on how input sequencing influences
audiovisual comprehension, the misalignment
between preference and performance, and the partial
role of learning styles in predicting comprehension.
Firstly, the findings show that learners performed
considerably better when they listened to the audio
before watching the video (AbV) rather than the
reverse (VbA). They reinforce the idea that AbV
facilitates comprehension more effectively than
VbA as the difference between the two input
sequence conditions was statistically significant.

Secondly, the findings also suggest a
noteworthy mismatch between input sequence
preference and comprehension performance. While
the majority of those who preferred AbV performed
better in that condition, a surprisingly high
percentage of learners who preferred VbA also
performed better with AbV. Yet the statistical
analysis confirmed that there is no significant
correlation between input sequence preference and
comprehension performance. It can be concluded
that learners’ preferences were not reliable
indicators of their actual comprehension
performance.

Finally, no significant relationships were found
between input sequence preference, learning styles,
and comprehension performance. These findings
imply that learners’ self-identified learning styles
did not predict their success in the two input
sequence conditions because neither individual
preference nor learning style played a key role in
comprehension. The findings further highlight the
potential influence of other cognitive or contextual
factors in multimodal learning.

The results show that adding more modes at
the same time does not necessarily improve
comprehension. For classroom use, teachers could
begin with the audio and introduce the video
afterwards, especially when the main aim is to help
students understand the content. At the curriculum
level, input sequencing can be treated as a deliberate
design choice, with sequenced multimodal tasks that
allow learners to process auditory and visual

information progressively. In digital and app-based
learning environments, the findings suggest that
providing flexible sequencing options, such as
audio-first modes, may better support learners’
comprehension, especially in self-directed contexts.

Despite limitations related to context, design,
and self-reported measures, the findings offer
pedagogically relevant insights into multimodal
input sequencing. By highlighting input sequencing
as an important factor in learners’ comprehension of
multimodal materials, the findings provide practical
guidance for instructional design in EFL classrooms,
teacher education, and digitally mediated learning
environments. In particular, the findings suggest that
thoughtful sequencing of multimodal input,
especially audio-before-video (AbV), may support
more effective comprehension across a range of
educational contexts where multimedia resources
are increasingly wused. Accordingly, language
teachers and instructional designers are encouraged
to consider employing various multimodal input
sequencing, more particularly AbV, when
designing, creating, and using language learning
materials, ensuring that input presentation aligns
with cognitive principles rather than learner
preferences alone. Future research may further
extend this study by exploring some additional
cognitive factors, such as working memory and
attentional control, to better understand the
mechanisms behind multimodal input processing
and sequencing.
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