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INTRODUCTION  

In recent years, multimodal approaches have 

increasingly attracted attention in the field of 

language education, reflecting a growing 

recognition that literacy extends beyond 

traditional print-based practices (Andriani et al., 

2022; Hafner, 2015; Jovazino Bastos Medrado 

Costa, 2023). Scholars argue that the integration 

of multiple semiotic resources such as images, 

gestures, and digital media, enhances learners’ 

meaning-making processes and fosters deeper 

engagement with texts (Kress, 2019; Li et al., 

2025; Yang & Cui, 2024). The rise of artificial 

intelligence (AI) has further expanded these 

possibilities, offering new ways to generate 

visual, auditory, and interactive materials that 

support comprehension and creativity (Lee et al., 

2025; Rudik & Onyshchuk, 2024; Santoso & 

Mangkuluhur, 2024). These developments suggest 

that multimodal pedagogy is entering a 

transformative phase shaped by emergent 

technologies. 

Despite this promise, current research on 

multimodal literacy has largely concentrated on 

static or teacher-designed resources, with limited 

attention to AI-driven tools in classroom practice 

(Chen, 2018; Hafner, 2015; Park et al., 2022; 

Wyatt, 2015). While previous studies confirm that 

multimodal approaches can enhance 

comprehension, motivation, and learner identity, 
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however, only a few studies have combined these 

areas by examining AI-generated multimodality 

in religious educational contexts such as 

Indonesian madrasahs. There is limited research 

on how students in underrepresented contexts, 

such as Indonesian madrasahs, engage with AI-

generated multimodal reading tasks (Andriani et 

al., 2022; Maspul, 2025; Santoso & Mangkuluhur, 

2024). The absence of empirical evidence in these 

contexts highlights the need to investigate not 

only the effectiveness of AI-enhanced multimodal 

reading but also its pedagogical and cultural 

relevance (Kundu & Bej, 2025; Lee et al., 2025). 

Equally important, learner engagement and 

identity remain underexplored within AI-mediated 

multimodal environments. Engagement, 

encompassing behavioural, emotional, and 

cognitive dimensions, is central to literacy 

development (Derakhshan, 2025; Huang, 2025; 

Kim et al., 2025). Studies show that multimodal 

resources can sustain learners’ interest and 

motivation, while also enabling them to connect 

personal experiences with academic content 

(Brugar et al., 2018; Maspul, 2025). However, 

without adequate scaffolding, multimodal 

interventions risk creating confusion rather than 

comprehension (Chen, 2018; Fälth et al., 2023; 

Hafner, 2015). What distinguishes AI from other 

multimodal tools is its capacity to generate 

adaptive, context-sensitive materials that may 

reshape how learners perceive their engagement 

and identity in classroom interactions 

(Chatzichristofis et al., 2025; Nyrup & Robinson, 

2022). This raises critical questions about whether 

AI can uniquely support learners in negotiating 

both cognitive and affective dimensions of 

literacy. 

Furthermore, Indonesian madrasahs represent 

a unique setting where EFL learning intersects 

with religious, cultural, and institutional practices, 

creating distinct dynamics compared to 

mainstream schools (Andriani et al., 2022; Fälth 

et al., 2023; Park et al., 2022). These institutions 

often face resource constraints and limited 

exposure to advanced technologies, yet they 

embody strong traditions of literacy and identity 

formation that significantly shape learner 

participation (Brugar et al., 2018; Hafner, 2015). 

Exploring how AI-enhanced multimodal reading 

operates in such contexts can therefore provide 

valuable insights into how global pedagogical 

innovations intersect with localized educational 

realities (Chen, 2018; Park et al., 2022; Santoso & 

Mangkuluhur, 2024). This perspective 

acknowledges that technology integration in 

education is not neutral but deeply shaped by 

context (Brugar et al., 2018; Ifinedo & 

Kankaanranta, 2021). 

To address these gaps, the present study is 

designed to explore how AI-enhanced multimodal 

reading contributes to literacy practices in a 

madrasah context. Three research questions guide 

the inquiry: to what extent does AI-enhanced 

multimodal reading improve EFL learners’ 

reading comprehension in Class XI MAS Al 

Falah, Tulang Bawang, Lampung? How do 

learners perceive their engagement when 

experiencing AI-generated multimodal reading 

tasks in the classroom? And finally, in what ways 

do the observed gains in comprehension align 

with learners’ qualitative experiences of 

engagement and identity connection? By 

addressing these questions, the study not only 

responds to the limited scholarship on AI and 

multimodality in EFL but also contributes to 

broader debates on how digital technologies can 

transform reading practices in underrepresented 

educational contexts. 

 

METHOD 

This study employed an explanatory sequential 

mixed-methods design by Creswell & Plano Clark 

(2023) to investigate the impact of AI-enhanced 

multimodal reading on EFL learners’ reading 

comprehension and engagement. This design 

allowed for the identification of measurable 

learning gains in the quantitative phase, followed 

by an in-depth exploration of students’ lived 

experiences in the qualitative phase. 

In Phase 1 (quantitative), a one-group pretest–

posttest design was implemented to measure 

changes in students’ reading comprehension 

before and after the intervention. The participants 

consisted of 30 eleventh-grade students from 

MAS Al Falah, Tulang Bawang – Lampung, 

selected using total population sampling. The 

reading comprehension instrument consisted of 20 

items covering literal, inferential, and evaluative 

comprehension, validated by two EFL experts. 

Besides, the treatment involved AI-enhanced 

multimodal reading activities using DALL·E to 

generate visual representations of reading 

passages. Students engaged with the AI-generated 

images as prompts for comprehension exercises, 

discussion, and guided writing. The intervention 

was conducted over four weeks, with two sessions 

per week, each lasting 90 minutes.  

The intervention lasted four weeks with two 

90-minute sessions per week. Each session 

followed a three-stage cycle. In the pre-reading 
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stage (20 minutes), the teacher selected short 

English passages and generated images using 

DALL·E based on predetermined criteria such as 

clarity, textual relevance, and cultural 

appropriateness. Students then predicted the text 

content and brainstormed interpretations of the 

visuals. In the while-reading stage (40 minutes), 

students engaged with the passages through 

comprehension tasks (literal, inferential, 

evaluative) supported by the AI-generated images, 

discussing how visuals complemented textual 

meaning. In the post-reading stage (30 minutes), 

students reflected on their learning, composed 

short written responses, and shared how the 

images shaped their understanding and personal 

or religious connections. This structure ensured 

that students were not passive viewers of AI 

outputs but active participants who interpreted, 

discussed, and created meaning from the 

multimodal prompts. 

A reading comprehension test, adapted from 

national curriculum standards and validated by 

two EFL experts, was administered before and 

after the intervention. The test consisted of 20 

items covering literal, inferential, and evaluative 

comprehension. The test was in multiple-choice 

format with four options per item. The instrument 

showed high reliability, with Cronbach’s alpha = 

0.87, confirming consistency of measurement. 

In Phase 2 (qualitative), semi-structured 

interviews were conducted with six students 

selected through maximum variation sampling to 

represent different levels of comprehension 

improvement and engagement. The interviews 

explored learners’ experiences interacting with 

AI-generated visuals, their motivation and 

engagement, perceived benefits, and challenges in 

multimodal reading activities. The overall 

research procedure is visualized in figure 1 below 

to illustrate the sequential mixed-methods design 

more clearly. 

 

 
Figure 1. Applied explanatory sequential mixed-methods design 

The participants were 30 eleventh-grade 

students from MAS Al Falah, Tulang Bawang, 

Lampung. Total population sampling was used for 

the quantitative phase, while purposive sampling 

based on maximum variation ensured a rich 

diversity of perspectives in the qualitative phase. 

Quantitative data were analysed using 

descriptive statistics and paired-sample t-tests to 

examine significant differences between pretest 

and posttest scores (Wallen & Fraenkel, 2013). 

Qualitative data were transcribed and analysed 

thematically by Braun & Clarke (2006). Instead of 

relying on software, coding was conducted 

manually using spreadsheets and printed 

transcripts. First, the researchers read and reread 

the transcripts to achieve familiarization. Initial 

codes were generated inductively and deductively, 

and relevant excerpts were highlighted and 

categorized in tables. Codes were then collated to 

form candidate themes, which were iteratively 

refined through discussion among the researchers. 

To enhance credibility, two researchers 

independently coded the data, and intercoder 

reliability was checked through comparison and 

consensus-building, reaching substantial 

agreement (Cohen’s kappa = 0.81). Member 

checking with participants further ensured 

accuracy of interpretation. 

For the quantitative phase, instrument validity 

was confirmed through expert judgment, and 

reliability analysis yielded Cronbach’s alpha = 

0.87. For the qualitative phase, trustworthiness 

was enhanced using triangulation, member 

checking, and peer debriefing. These steps 

ensured credibility and interpretive depth, 

allowing meaningful integration of findings from 

both phases. 

 

RESULTS AND DISCUSSION 

Quantitative phase 

The first phase of this study investigated the 

impact of AI-enhanced multimodal reading on 
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students’ reading comprehension using a one-

group pretest–posttest design with 30 participants. 

Quantitative data were obtained from pretest and 

posttest assessments to determine changes in 

students’ performance following the intervention. 

Furthermore, the normalized gain (N-Gain) was 

calculated to assess the relative improvement in 

learning outcomes. The descriptive statistics 

presented below provide a comparative summary 

of pretest, posttest, and N-Gain scores, offering a 

clear picture of students’ progress. 

Before conducting the paired-sample t-test, the 

distribution of difference scores was examined 

using the Shapiro–Wilk test, which indicated that 

the data did not significantly deviate from 

normality (p > .05). This confirmed that the 

assumptions for applying a parametric test were 

met. 

 

Table 1. Summary of quantitative findings 
Statistics Pre-test Post-tests N-Gain 

N 30 30 30 

Minimum 60 70 0.14 

Maximum 85 91 0.46 

Mean 75.07 81.73 0.269 

Std. Deviation 7.688 6.063 0.08352 

Variance 59.099 36.754 0.007 

Skewness -0.577 -0.420 0.581 

The analysis involved 30 participants who 

completed both the pretest and posttest. The 

pretest scores ranged from 60 to 85, while the 

posttest scores improved to a range of 70 to 91. 

This indicates that both the lower and upper 

bounds of student performance increased after the 

intervention, suggesting a consistent improvement 

across participants. 

In terms of averages, the mean score rose from 

75.07 (pretest) to 81.73 (posttest), reflecting a 

gain of approximately 6.66 points. This 

improvement demonstrates that the intervention 

had a positive effect on students’ performance. 

Moreover, the standard deviation decreased from 

7.688 in the pretest to 6.063 in the posttest, 

implying that the scores became more 

homogeneous and learning outcomes were more 

evenly distributed among participants. 

The normalized gain (N-Gain) yielded an 

average value of 0.269, which is generally 

categorized as a low to moderate improvement. 

Despite not reaching the “high” category, this 

gain is meaningful, particularly given the 

relatively short duration of the intervention. 

Finally, the skewness values suggest that both 

pretest (-0.577) and posttest (-0.420) distributions 

are slightly left-skewed, meaning most students 

scored above the mean, which is a favorable 

trend. 

 

Qualitative findings 

To complement the quantitative results, six 

students representing different levels of 

comprehension improvement were interviewed. In 

this study, engagement was operationalized as 

students’ behavioural attention (e.g., focus during 

tasks), emotional responses (e.g., interest, 

enjoyment, or boredom), and cognitive 

investment (e.g., effort to interpret and connect 

text and visuals). Interview questions were 

designed to elicit reflections on these three 

dimensions. The semi-structured interviews 

explored how students engaged with AI-enhanced 

multimodal reading, how DALL·E-generated 

visuals shaped their understanding, and what 

challenges they encountered. Overall, the 

responses revealed positive engagement and 

meaningful learning experiences, though with 

some variation in confidence and digital literacy. 

 

Table 2. Summary of qualitative findings 
Theme Sample Student Quotes Interpretation 

Enhanced 

Comprehension 

- S1: “The AI image made me see it more 

clearly, like a story, not just words.”  

- S2: “When reading about environmental 

leaders, the picture helped me understand 

faster.”  

- S3: “I could remember details better when I 

saw the visuals.” 

DALL·E visuals supported deeper 

understanding of abstract or 

unfamiliar concepts. 

Motivation & 

Engagement 

- S1: “Usually reading is boring, but with AI 

pictures, I feel curious to continue reading.”  

- S2: “It was exciting because every picture 

looked different.”  

- S3: “I paid more attention in class since we 

used the AI images.” 

The novelty of AI increased interest 

and sustained student engagement. 

Identity Connection - S1: “The picture helped me imagine myself Visual prompts strengthened 
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in the text. It feels more connected to my life.”  

- S2: “In the ‘My Identity’ topic, I could really 

see myself in the story.”  

- S3: “It felt personal, not just another reading 

passage.” 

personal relevance and self-

connection to the texts. 

Digital Literacy 

Challenges 

- S1: “Sometimes the AI picture looks strange, 

but the teacher explained, so I could 

understand.”  

- S2: “One image was confusing, but after 

discussion I understood better.”  

- S3: “I was not sure how the picture related, 

but my friends helped me.” 

Some students faced confusion, 

highlighting the need for guidance 

and scaffolding. 

Perceived Learning 

Gains 

- S1: “In the test, some questions were easier 

because I remembered the picture from the 

reading.”  

- S2: “I think my score improved because I 

could connect the text with the visuals.”  

- S3: “The images stayed in my mind, so I 

answered more confidently.” 

Students linked their comprehension 

improvement to the multimodal 

learning support. 

The interviews reveal how students 

experienced AI-enhanced multimodal reading in 

ways that go beyond what the quantitative scores 

alone can explain. First, students consistently 

described how the visuals made texts easier to 

understand. One student noted, “The AI image 

made me see it more clearly, like a story, not just 

words” (S1). Another added, “When reading 

about environmental leaders, the picture helped 

me understand faster” (S2). Such comments 

suggest that the images functioned as cognitive 

supports, reducing abstraction and aiding recall 

during comprehension tasks. 

Second, the sense of motivation and 

engagement emerged strongly. As one student put 

it, “Usually reading is boring, but with AI 

pictures, I feel curious to continue reading” (S1). 

Another explained, “It was exciting because every 

picture looked different” (S2). These reflections 

indicate that the integration of visuals not only 

captured attention but also sustained interest 

across different reading sessions. Yet, it is worth 

noting that this heightened engagement may 

partly stem from the novelty of the technology. 

Third, the identity connection reported by 

learners is particularly significant. One participant 

reflected, “The picture helped me imagine myself 

in the text. It feels more connected to my life” 

(S1). Another shared, “In the ‘My Identity’ topic, 

I could really see myself in the story” (S2). These 

statements reveal that AI-generated visuals did 

more than illustrate the texts, they personalized 

the reading experience and allowed students to 

connect academic content to their lived realities. 

Fourth, challenges were also voiced. Some 

students found certain images confusing, as one 

admitted, “Sometimes the AI picture looks 

strange, but the teacher explained, so I could 

understand” (S1). Another confirmed, “One 

image was confusing, but after discussion I 

understood better” (S2). These accounts highlight 

that while AI visuals can be powerful, they are not 

always self-explanatory and require teacher 

mediation and peer support. 

Finally, several students explicitly linked their 

test performance with the visual prompts. One 

remarked, “In the test, some questions were 

easier because I remembered the picture from the 

reading” (S1), while another said, “I think my 

score improved because I could connect the text 

with the visuals” (S2). These self-reported 

perceptions reinforce the idea that the multimodal 

approach supported not only engagement but also 

measurable learning gains. 

While the interviews generally revealed 

positive engagement, it should be acknowledged 

that part of this heightened enthusiasm may 

reflect a novelty effect, the initial excitement of 

interacting with AI-generated materials. Such 

effects can temporarily increase attention and 

motivation but may diminish over time if the tool 

becomes routine. 

 

Phase integration of quantitative and qualitative 

findings 

The integration phase is essential in an 

explanatory sequential mixed-methods design, as 

it connects the measurable outcomes from the 

quantitative phase with the experiential insights 

gathered through the qualitative phase. To achieve 

this, the study employed a joint display strategy, 

as recommended by Creswell & Plano Clark 

(2023), which allows researchers to align 

statistical results with narrative themes in a single 
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framework. Through this approach, the 

quantitative evidence of gains in reading 

comprehension is directly juxtaposed with 

students’ reflections on how AI-enhanced 

multimodal reading shaped their engagement and 

understanding. Such integration not only 

highlights points of convergence but also reveals 

the explanatory power of qualitative findings in 

interpreting the numerical trends. 

 

Table 3. Joint display of quantitative and qualitative findings 

Quantitative Results 
Qualitative Findings (Student 

Voices) 
Meta-Inferences (Integration) 

Mean score improved from 75.07 

(pretest) to 81.73 (posttest); N-

Gain = 0.269 (low-to-moderate). 

“In the test, some questions were 

easier because I remembered the 

picture from the reading” (S1).  

“I think my score improved 

because I could connect the text 

with the visuals” (S2). 

The modest but significant 

improvement is partly explained 

by students’ reliance on AI-

generated visuals as memory aids. 

Standard deviation decreased 

(from 7.688 to 6.063), showing 

more homogeneous scores. 

“My friends and I could 

understand better after discussing 

the AI pictures together” (S3).  

“The teacher explained when the 

picture was confusing, so we all 

learned” (S2). 

The reduction in score variability 

aligns with collaborative meaning-

making and teacher scaffolding 

during multimodal tasks. 

Positive skewness reduced slightly 

(from -0.577 to -0.420), 

suggesting more balanced 

distribution. 

“Usually reading is boring, but 

with AI pictures, I feel curious to 

continue reading” (S1).  

“It was exciting because every 

picture looked different” (S2). 

Increased motivation and attention 

likely contributed to more 

consistent performance across the 

group. 

Test confirmed significant gain (p 

< 0.001). 

“The picture helped me imagine 

myself in the text. It feels more 

connected to my life” (S1).  

“In the ‘My Identity’ topic, I 

could really see myself in the 

story” (S2). 

The statistical significance is 

supported by students’ deeper 

identity connection with texts, 

fostering meaningful learning. 

The integration of findings demonstrates a 

clear alignment between the quantitative 

improvements and the qualitative experiences 

reported by students. The rise in mean scores 

from 75.07 to 81.73, supported by a significant p 

value, reflects measurable learning gains that 

students themselves attributed to the scaffolding 

effect of visuals. As one participant explained, 

“In the test, some questions were easier because I 

remembered the picture from the reading” (S1), 

while another added, “I think my score improved 

because I could connect the text with the visuals” 

(S2). These accounts suggest that AI-generated 

images did more than decorate the texts; they 

functioned as cognitive tools that enhanced recall 

and comprehension. 

The reduction in standard deviation further 

indicates that student performance became more 

consistent after the intervention. This statistical 

trend resonates with the students’ reflections on 

peer and teacher support during the multimodal 

sessions. As one learner stated, “My friends and I 

could understand better after discussing the AI 

pictures together” (S3). Such collaborative 

meaning-making appears to have narrowed 

achievement gaps, leading to more homogeneous 

outcomes across the group. 

Finally, the qualitative theme of motivation 

provides insight into why test performance 

improved consistently across the sample. Students 

highlighted their increased engagement, with one 

noting, “Usually reading is boring, but with AI 

pictures, I feel curious to continue reading” (S1). 

This heightened motivation likely encouraged 

greater attention and persistence, thereby 

reinforcing the statistical evidence of overall 

improvement. In sum, the integrated analysis 

reveals that the quantitative gains were not 

isolated numerical shifts but were deeply 

intertwined with learners’ lived experiences of 

visual scaffolding, collaboration, and enhanced 

motivation. 

In short, the findings suggest that AI-enhanced 

multimodal reading supported comprehension and 

engagement in meaningful ways. However, the 

possibility of novelty effects highlights the need 

for longitudinal research to examine whether such 

engagement is sustained once the technology 

becomes familiar. 
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The findings of this study demonstrate that AI-

enhanced multimodal reading improved learners’ 

comprehension and engagement, although the 

quantitative gains remained in the low-to-

moderate category. This moderate outcome may 

reflect contextual constraints specific to the 

madrasah setting. For instance, limited access to 

digital resources meant that students’ prior 

exposure to AI tools was minimal, requiring 

additional time for acclimatization rather than 

deep comprehension practice (Alazemi, 2024; 

Khan et al., 2024). Furthermore, variations in 

digital literacy levels created uneven participation, 

as some learners needed basic guidance in 

interpreting AI-generated visuals before engaging 

with higher-order comprehension tasks (Robinson 

et al., 2020; Yi & Siqian, 2025). The short 

duration of the intervention (four weeks) also 

restricted opportunities for sustained practice, 

which may have capped the learning gains. These 

factors suggest that while the intervention was 

effective, the extent of improvement was 

tempered by infrastructural and readiness-related 

challenges. 

Another consideration is the broader 

pedagogical culture within madrasah contexts, 

which often emphasizes text-based learning and 

memorization. Such traditions may shape how 

students engage with multimodal innovations, 

leading to cautious adoption rather than full 

integration into learning practices (Haule et al., 

2024; Zou et al., 2025). Studies have shown that 

institutional norms and teacher beliefs can 

significantly mediate the uptake of digital and 

multimodal pedagogies (van Twillert et al., 2020; 

Zhang & Peng, 2025). This indicates that the 

moderate N-Gain observed in this study is not 

only a reflection of technological limitations but 

also of systemic and cultural factors that shape 

classroom practice. 

This outcome resonates with previous research 

showing that multimodal approaches offer 

cognitive and affective benefits, yet their impact 

varies depending on design, scaffolding, and 

learner readiness (Andriani et al., 2022; Brugar et 

al., 2018; Hafner, 2015). In the present study, the 

moderate N-Gain may reflect contextual 

constraints in the madrasah setting, including 

limited technological resources, uneven levels of 

digital literacy, and restricted exposure to AI-

mediated tasks, factors that have been shown to 

influence the effectiveness of multimodal 

interventions (Goldenthal et al., 2021; Morgado et 

al., 2025; Namaziandost & Rezai, 2024). The 

integration of statistical results with students’ 

reflections therefore provides a nuanced account 

of both potential and limitations of multimodal 

pedagogy in EFL contexts. 

One of the most salient findings concerns the 

role of visualization in scaffolding 

comprehension. Students frequently described AI-

generated images as aids for grasping difficult 

passages, particularly when the texts addressed 

environmental figures and digital literacies. This 

aligns with evidence that multimodal resources 

function as semiotic mediators, bridging abstract 

content with concrete representations (Fälth et al., 

2023; Hafner, 2015; Kress, 2019; H. Liu et al., 

2022). Such scaffolding operates through dual 

coding, where verbal and visual inputs reinforce 

one another, leading to deeper comprehension and 

long-term recall (Andriani et al., 2022; Fälth et 

al., 2023; van Nooijen et al., 2024). 

The data also highlight the motivational 

dimension of multimodal learning. Students 

perceived reading as more engaging and less 

monotonous when accompanied by AI visuals. 

This echoes studies emphasizing how multimodal 

tasks foster curiosity, enjoyment, and persistence 

in language learning (Fälth et al., 2023; Hafner, 

2015; Kim et al., 2025). Importantly, motivation 

emerged as a mediating factor between 

multimodal activities and comprehension gains, 

suggesting that affective engagement plays a 

crucial role in sustaining cognitive effort (Chen, 

2018; H. Liu et al., 2022; Park et al., 2022). 

However, the risk of novelty effects should be 

considered, as learners’ enthusiasm may diminish 

if multimodal tools are not integrated within a 

sustainable pedagogical framework (Fälth et al., 

2023; Jasmine et al., 2025; Z. Liu et al., 2025). 

Another notable theme is the connection to 

identity. Students reported that multimodal 

prompts in the My Identity text helped them relate 

personal experiences to academic readings, 

thereby creating a sense of ownership over 

meaning-making. This finding affirms the 

importance of voice and agency in multimodal 

pedagogy, where learners position themselves as 

active participants rather than passive consumers 

(Andriani et al., 2022; Hafner, 2015). The 

interplay between multimodal resources and 

learner identity also suggests that AI can serve as 

a tool for personalization, reinforcing cultural and 

self-relevance in EFL instruction (Kim et al., 

2025; Liu et al., 2022; Park et al., 2022). 

Despite these strengths, challenges were 

evident in the form of digital literacy gaps. 

Several students expressed confusion when AI-

generated images diverged from textual meaning, 
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underscoring the importance of scaffolding. Prior 

studies similarly caution that without explicit 

guidance, multimodal tasks may overwhelm 

learners or produce misinterpretations (Andriani 

et al., 2022; Fälth et al., 2023; Hafner, 2015). This 

highlights the indispensable role of teachers in 

mediating multimodal and AI-driven learning 

environments, ensuring that students develop 

critical digital literacies for interpreting and 

evaluating diverse resources (Chen, 2018; Park et 

al., 2022; Santoso & Mangkuluhur, 2024). 

The integration of quantitative and qualitative 

strands strengthens the explanatory power of the 

study. The statistical evidence of comprehension 

gains was directly supported by students’ 

accounts linking improved test performance to 

AI-generated visuals (Pellas, 2025; Xu et al., 

2025). This convergence mirrors calls in mixed-

methods and multimodal research for holistic 

perspectives that capture both outcomes and 

processes (Archibald, 2018; Creswell & Plano 

Clark, 2023). By aligning performance data with 

experiential insights, the study demonstrates how 

multimodal literacy enhances not only measurable 

comprehension but also learner engagement, 

identity, and collaboration (Kim et al., 2025; H. 

Liu et al., 2022; Santoso & Mangkuluhur, 2024). 

An important implication concerns the 

sustainability of AI-enhanced multimodal reading 

in classroom practice. While short-term gains and 

heightened motivation were evident, the relatively 

modest N-Gain suggests that long-term 

integration strategies are needed. This aligns with 

literature warning against overreliance on 

technological novelty and advocating for 

systematic incorporation of multimodal practices 

into curricula (Harun & Singh, 2024; Park et al., 

2022; Santoso & Mangkuluhur, 2024). Effective 

integration requires balancing innovation with 

pedagogy, ensuring that learners receive both 

stimulating resources and guided instruction 

(Andriani et al., 2022; Hafner, 2015; H. Liu et al., 

2022). 

Finally, the study contributes to broader 

debates on the role of multimodality in EFL 

literacy education. By demonstrating that AI-

generated visuals can scaffold comprehension, 

increase engagement, and foster identity 

connection, it affirms the transformative potential 

of multimodal pedagogy (Kim et al., 2025; 

Santoso & Mangkuluhur, 2024; Wyatt, 2015). At 

the same time, the findings caution against 

ignoring learner diversity and digital literacy 

challenges, reminding educators that human 

mediation remains central. Thus, AI-enhanced 

multimodal reading should be seen not as a 

replacement for pedagogy but as a complementary 

tool that, when carefully scaffolded, expands the 

semiotic resources available to learners (Andriani 

et al., 2022; Chen, 2018; Hafner, 2015). 

 

CONCLUSION 

This study demonstrated that AI-enhanced 

multimodal reading has the potential to improve 

EFL learners’ comprehension and engagement in 

a madrasah context. The quantitative findings 

showed statistically significant gains, while the 

qualitative results illuminated the mechanisms 

driving these outcomes, including visualization, 

motivation, identity connection, and 

collaboration. Together, these strands highlight 

the pedagogical value of integrating AI-generated 

visuals into reading instruction, affirming that 

multimodality can enrich both cognitive and 

affective dimensions of learning when carefully 

scaffolded. 

Nevertheless, the study is not without 

limitations. The intervention was conducted with 

a single group of 30 students, in a relatively short 

duration of four weeks, and relied primarily on 

one AI tool (DALL·E) to generate visuals. These 

factors limit the generalizability of the results and 

suggest several avenues for future inquiry. 

Subsequent studies could adopt longitudinal 

designs to examine whether motivational effects 

persist over time, compare different AI-driven 

multimodal tools, or involve larger and more 

diverse student populations. Furthermore, future 

researchers may investigate how multimodal 

interventions interact with varying levels of 

digital literacy and explore strategies for 

sustainable integration into curricula. By 

addressing these gaps, future work can strengthen 

the evidence base and advance the transformative 

role of AI in multimodal literacy education. 
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