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Extended Abstract

Introduction

Multimodality, the combined use of multiple semiotic oral elements, aural features, visual cues, written texts,
resources for communication, is widely applied across and pictorial representations. These modes interact with
disciplines for various analytical and practical purposes learners’ lexical and grammatical knowledge to form an
(1). Second/foreign language (L2) education, involves integrated network of cues that enhance meaning-making
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and cognitive processing (2). Recent research highlights
the importance of multimodal approaches in language
teaching, supporting emotional engagement, deeper
comprehension, and the development of essential mul-
timodal literacy skills for digital communication today
(3, 4). Language learning is inherently multimodal, in-
volving not only speech but also nonverbal behaviors like
gestures and facial expressions to scaffold understanding
(3, 5). Written input often complements auditory input,
providing extra cues when audio alone is insufficient—a
common situation in diverse L2 settings (6). This multi-
modal nature is reflected in instructional materials that
combine reading and listening, such as coursebooks with
matched texts and audio (5). Despite extensive inves-
tigation into modality effects, how cognitive processes
differ across reading, listening, and combined modalities
remains understudied. Based on Mayer’s (2001) cogni-
tive theory of multimedia learning, positing distinct but
interacting auditory and visual channels, this study ex-
plores how these modalities affect the cognitive process-
ing efficiency of single L2 words (7). The research aims
to determine whether significant differences exist among
these modalities in EFL learners’ semantic processing,
informing both theory and teaching practices to optimize

vocabulary acquisition.

Methods

The study involved 120 students from the Department
of English Language and Literature at the University of
Gonabad, Iran, majoring in English Language Teaching
or English Language and Literature. Participants were
selected using a modified paper-based TOEFL proficien-
cy test focusing on Structure and Written Expression and
Reading Comprehension, with a cut-off score of 520 to
ensure intermediate-level English proficiency. From 165
qualifying students, 120 (79 females, 41 males) aged

19 to 24 and native Persian speakers were randomly as-
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signed to three equal groups corresponding to the three
experimental modalities: reading, listening, and reading
while listening.

The study examined EFL learners’ cognitive processing
of single English adjectives preceded by prime nouns,
forming noun-adjective dyads. Sixty dyads were created,
half affectively congruent (e.g., positive noun+positive
adjective) and half incongruent (e.g., positive nount+neg-
ative adjective), carefully matched on lexical variables
such as valence, arousal, concreteness, frequency, and
length according to Jonczyk (2016) (19).

A semantic decision task measured participants’ ability to
judge affective relationships between word pairs. Using
PsychoPy software, words were presented sequential-
ly with controlled timing: A fixation point (2000 ms), a
prime noun (1000 ms), followed by the target adjective
displayed until response or 2000 ms. Participants pressed
designated keys to indicate whether word pairs were
emotionally congruent. The reading group viewed words
visually, the listening group heard them via headphones,
and the reading while listening group received both audi-
tory and visual presentation. The experiment comprised
60 randomized trials to control order effects with visible
text formatted for optimal clarity. Sessions lasted approx-
imately five minutes per participant, balancing exposure
and minimizing fatigue.

Data analysis using SPSS included descriptive statistics
and one-way ANOVA on error rates (ER) across modal-
ities. Significant differences were further explored with
Fisher’s LSD post hoc tests to identify specific group

contrasts contributing to the overall effect.

Results

Table 1 presents the means and standard deviations of
error rates (ERs), expressed as percentages, across dif-
ferent prime-target conditions and modalities. The data

clearly indicate that the reading while listening group
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exhibited superior cognitive processing of L2 single
words, achieving the lowest ERs in all conditions com-
pared to the reading-only and listening-only groups
(M=7.25, SD=0.11). The reading group demonstrated
intermediate performance, with higher ERs than the
multimodal group but lower than the listening group

(M=12.82, SD=0.11). Conversely, the listening group

showed the highest ERs overall, suggesting greater dif-
ficulty in processing affective relationships between
prime and target words under this modality (M=17.13,
SD=0.10). These results highlight the advantage of
combined visual and auditory input over unimodal pre-
sentation in enhancing accurate cognitive processing of

L2 vocabulary.

Table 1. Means and standard deviations of ERs for different modalities

Listening Reading Reading while listening
ER(%) SD ER(%) SD ER (%) SD
Positive-Positive 18.11 0.11 14.21 0.11 8.33 0.12
Positive-Negative ~ 17.89 0.10 11.91 0.12 6.45 0.11
Negative-Positive  15.67 0.10 11.07 0.12 6.67 0.11
Negative-Negative 17.23 0.11 14.10 0.11 7.58 0.12
Total Mean 17.13 0.10 12.82 0.11 7.25 0.11

To determine whether the observed differences in cog-
nitive processing among the three modality groups were
statistically significant, a one-way ANOVA was conduct-
ed. As presented in Table 2, the results revealed a signif-

icant effect of modality on EFL learners’ cognitive pro-

cessing of single words, with F(2, 117)=7.383, P=0.001.
This indicates that the modality type (i.e., reading, listen-
ing, and reading while listening) had a meaningful im-
pact on learners’ performance, validating the differential

ERs observed across groups.

Table 2. One-way ANOVA on cognitive processing among the three modality groups

Sum of Squares df Mean Square F Sig.
Between Groups 7129.950 2 3564.975 7.383 .001
Within Groups 56496.550 117 482.876
Total 63626.500 119

The significant ANOVA outcome justified subsequent
post hoc analyses to identify which specific group
comparisons accounted for the effect. As shown in

Table 3, the LSD post hoc test reveals that the statis-

tically significant differences in cognitive processing
primarily occur between the reading while listening
group and the other two modality groups (i.e., listen-

ing and reading). Specifically, participants in the read-
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ing-while-listening group demonstrated significantly between the listening and reading groups, indicating

lower ERs than those in either the listening or reading that these two modalities produced comparable cogni-
groups. However, no significant difference was found tive processing accuracy.

Table 3. LSD Post hoc Test

95% Confidence Interval
Mean Difference Std. Error Sig.

Lower Bound Upper Bound

Reading -3.825 4914 0.438 -13.56 591
Listening

Reading While listening -17.925%* 4914 0.000 -27.66 -8.19

Listening 3.825 4914 0.438 -5.91 13.56
Reading

Reading While listening -14.100* 4914 0.005 -23.83 -4.37
Reading While Listening 17.925% 4914 0.000 8.19 27.66
listening Reading 14.100%* 4914 0.005 437 23.83

*The mean difference is significant at the 0.05 level

Conclusion

The present study aimed to investigate the effect of
modality type on EFL learners’ cognitive processing
of linguistic stimuli. The results demonstrated that
modality significantly affects the processing accuracy
of single words in L2 learning contexts. Notably, the
multimodal condition combining reading and listening
proved more effective than unimodal conditions in-
volving either reading or listening alone in the cogni-
tive processing of L2 single words. This suggests that
presenting information through both visual and audito-
ry channels allows learners to engage multiple cogni-
tive pathways simultaneously, thereby enhancing the
encoding, retention, and retrieval of vocabulary items.
While unimodal input provides valuable linguistic ex-
posure, it places all cognitive demands on one senso-
ry channel, potentially limiting processing efficiency
and increasing cognitive load. In contrast, multimodal

input distributes cognitive processing across channels,

reducing overload and promoting deeper processing.
These findings underscore the pedagogical impor-
tance of integrating multimodal materials in language
instruction, as such approaches appear to optimize
learners’ attention, engagement, and comprehension,
ultimately leading to improved language acquisition

outcomes.
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