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Abstract 

Comprehension monitoring plays an important role in English as a Foreign Language 

(EFL) reading, particularly at inferential and critical levels, yet it is not consistently 

supported in instruction. This mixed-methods study examined the effects of two 

comprehension-monitoring interventions, AI-assisted dialogic scaffolding and Modified 

Text Coding (MTC), on first-year English majors’ literal, inferential, and critical reading 

comprehension. Using a 13-week quasi-experimental design, 34 undergraduate EFL 

learners completed pre- and post-reading comprehension tests, weekly reflections, and 

focus group interviews. Quantitative analyses showed significant gains for both 

conditions; however, in this context, the MTC group outperformed the AI-assisted group 

on inferential, critical, and overall comprehension. Qualitative findings indicated that AI-

assisted scaffolding supported meaning clarification, reduced linguistic burden, and 

facilitated dialogic engagement, whereas MTC fostered more structured, self-regulated 

monitoring routines and deeper strategic processing. The findings contribute to EFL 

reading research by clarifying how comprehension-monitoring instruction supports 

higher-order reading processes in EFL contexts. 

Keywords: Comprehension monitoring; EFL reading comprehension; Metacognition; AI-assisted 

scaffolding; Modified Text Coding (MTC); Inferential comprehension; Critical comprehension 

 

Introduction 

Reading comprehension is a foundational academic skill that enables learners to engage with 

complex texts, construct disciplinary knowledge, and participate in critical reflection (Afflerbach 

et al., 2015; McCarron & Kuperman, 2022). In English as a Foreign Language (EFL) and English 

as a Second Language (ESL) contexts, it also supports academic literacy, vocabulary growth, and 

communicative competence (Grabe & Stoller, 2002; Taye & Teshome, 2025). 

Despite its importance, many learners in EFL and ESL contexts struggle to move beyond surface-

level understanding, particularly in inferential and critical tasks (Lau & Ho, 2016; de-la-Peña & 

Luque-Rojas, 2021). Even at the university level, academic reading remains demanding, with 

monitoring often underdeveloped (Bergman, 2024). These challenges are evident in Saudi higher 

education, where teacher-centred practices and limited strategy instruction constrain higher-order 

reading development (Alenezi, 2021; Alreshoud & Abdelhalim, 2022). Many learners rely on 
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word-by-word translation and tolerate partial understanding rather than actively monitoring 

comprehension and repairing breakdowns (Al-khresheh & Al Basheer Ben Ali, 2023). 

From a reading-theory perspective, comprehension monitoring is a key feature of skilled reading, 

involving evaluating understanding and applying repair strategies when needed (Pressley, 2002; 

Yang, 2002). Less skilled readers, by contrast, often fail to detect comprehension breakdowns or 

adjust strategies accordingly (Block, 1992; Langer, 1984). For EFL learners, explicit instruction 

in monitoring strategies enhances reading comprehension, promotes metacognitive awareness, and 

supports the development of independent reading practices (Kan et al., 2024; Khellab et al., 2022). 

One instructional approach that directly targets comprehension monitoring is Modified Text 

Coding (MTC). By requiring learners to annotate texts using a structured set of cognitive and 

metacognitive codes (e.g., inferencing [IN], questioning [AQ], and evaluation [ER]), MTC 

externalizes readers’ internal comprehension processes and creates opportunities for reflection and 

feedback (Harvey & Goudvis, 2007; McLaughlin, 2012).  Research suggests that structured 

annotation practices can strengthen monitoring routines, encourage deeper engagement with text 

meaning, and support inferential and critical comprehension in EFL contexts. 

More recently, advances in large language models (LLMs) have introduced new possibilities for 

supporting comprehension monitoring through dialogic interaction. Tools such as ChatGPT enable 

context-sensitive dialogue that supports clarification, inferencing, and evaluation (Bezirhan & von 

Davier, 2023; Bozkurt et al., 2023; İpek et al., 2023). Emerging evidence indicates that AI-

supported instruction can enhance comprehension and metacognitive strategy use when embedded 

within structured pedagogy (Chen & Alibakhshi, 2026; Shang et al., 2025; Pan et al., 2025). When 

pedagogically integrated, AI-mediated dialogue can guide learners through meaning construction 

and repair rather than simply providing answers (Pan et al., 2025; Shafiee Rad, 2025). However, 

unstructured use may yield inconsistent outcomes and reduce deep engagement (Çelik et al., 2024; 

Murphy Odo, 2025), with effects varying by learner profile (Etkin et al., 2025). 

Within Saudi EFL contexts, emerging studies report improvements in literal, inferential, and 

critical comprehension following ChatGPT‑based interventions, alongside concerns regarding 

learner dependence and institutional readiness (Al‑Otaibi & Al‑Homidhi, 2025). However, few 

studies have systematically compared AI-mediated scaffolding with structured, non-digital 

monitoring approaches under equivalent instructional conditions. Collectively, this literature 

suggests that the effectiveness of both traditional and technology‑enhanced approaches depends 

less on the tools themselves than on how systematically they support comprehension monitoring 

and strategic engagement with texts. 

Responding to this gap, the present study places comprehension monitoring at the centre of reading 

instruction and compares two monitoring‑oriented approaches, Modified Text Coding and 

AI‑assisted dialogic scaffolding, under equivalent instructional conditions. Focusing on literal, 

inferential, and critical comprehension outcomes among first‑year English majors, the study also 

examines learners’ perceptions of their monitoring practices and strategic engagement during 

academic reading. 

Literature Review 

Reading Comprehension Levels in EFL Academic Reading 
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Reading comprehension is commonly conceptualized as a multi‑level, constructive process that 

integrates lower‑level linguistic processing with higher‑order operations such as inference‑making 

and evaluation (Grabe, 2009; Tierney, 2005). These operations are often described across three 

interrelated levels, literal, inferential, and critical, with successful comprehension depending on 

readers’ ability to move flexibly between levels and to regulate understanding when breakdowns 

occur (Tschense & Wallot, 2022; Vettori et al., 2024). Empirical syntheses consistently show that 

while learners often manage literal recall, inferential and critical comprehension present greater 

challenges, resulting in uneven comprehension profiles (de-la-Peña & Luque‑Rojas, 2021). 

In EFL university contexts, these challenges are intensified by limited lexical knowledge, reduced 

automaticity in syntactic parsing, and constrained working‑memory resources, which restrict 

learners’ ability to construct coherent mental representations of text meaning (Birch, 2014; Hu & 

Nassaji, 2014). Inferencing is particularly sensitive to linguistic constraints, as readers must 

integrate textual cues with background knowledge under cognitive pressure (Bayat & Çetinkaya, 

2020; Li & Kirby, 2014). Without instructional support, many EFL learners remain anchored at 

surface‑level processing and struggle to engage critically with academic texts (Grabe, 2009). 

Research comparing skilled and less skilled readers consistently demonstrates that comprehension 

differences are closely tied to monitoring and regulation. Skilled readers plan, question, and 

evaluate meaning as they read, detecting inconsistencies and deploying fix‑up strategies when 

comprehension falters, whereas less skilled readers often proceed linearly and fail to repair 

breakdowns (Langer, 1984). These patterns underscore the role of executive resources, including 

working memory, attentional control, and strategic flexibility, in supporting comprehension 

beyond basic decoding (Vettori et al., 2024). Intervention studies further indicate that integrating 

cognitive and metacognitive strategy instruction can mitigate these limitations and support 

higher‑level comprehension in EFL contexts (Matsumoto et al., 2013; Mohammadi et al., 2020). 

Comprehension Monitoring as a Key Metacognitive Strategy 

Comprehension monitoring refers to readers’ ongoing awareness of understanding and their ability 

to regulate cognitive activity before, during, and after reading (Flavell, 1979; Pressley, 2002). It is 

widely regarded as a core component of metacognition, supporting the construction and revision 

of meaning, particularly in cognitively demanding expository texts (Baker & Brown, 1984; Van 

Kraayenoord, 2010). Effective monitoring involves recognizing confusion, evaluating 

interpretations, and selecting appropriate fix‑up strategies such as rereading, questioning, or 

inferencing (Pressley et al., 1989; Yang, 2002). 

In L2 reading, monitoring demands are heightened by the need to balance linguistic processing 

with higher‑order meaning construction. Empirical evidence shows that while cognitive strategies 

are commonly reported by university learners, metacognitive regulation, particularly evaluation 

and repair, remains underutilized (Lau & Ho, 2016; Li & Gan, 2022). Reviews further indicate 

that metacognitive knowledge and problem‑solving strategies reliably predict reading outcomes, 

yet monitoring accuracy and self‑regulatory control are often insufficiently developed (Ghaith & 

El-Sanyoura, 2019; Vettori et al., 2024). 

Instructional research consistently demonstrates the value of explicit strategy instruction in 

addressing this gap (Grabe, 2006; Kan et al., 2024). Quasi‑experimental and classroom‑based 

studies show that sustained training in planning, monitoring, and evaluation leads to gains in 

comprehension and strategic awareness across EFL contexts (Karimi & Dastgoshadeh, 2018; Li 
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et al., 2022). However, these gains depend on carefully designed scaffolding that supports learners 

in applying strategies flexibly and reflectively rather than on strategy exposure alone (Lindholm 

& Tengberg, 2019). This positions comprehension monitoring as a central instructional target 

rather than a byproduct of reading practice. 

Strategy Instruction Approaches: Text Coding (TC) 

Text Coding (TC) operationalizes comprehension monitoring by externalizing readers’ internal 

processes through symbolic annotations that signal understanding, confusion, inference, or 

evaluation (Harvey & Goudvis, 2007; McLaughlin, 2012). By prompting learners to pause and 

reflect during reading, TC transforms monitoring from a covert activity into a visible and revisable 

practice, allowing both learners and teachers to identify comprehension breakdowns and respond 

with targeted support (Mahecha et al., 2011). 

Empirical evidence supports the effectiveness of TC and related metacognitive approaches in 

improving comprehension. Studies in tertiary EFL contexts report gains in reading performance, 

strategic awareness, and learner confidence following explicit monitoring instruction (Kan et al., 

2024; Khellab et al., 2022). Recent research further highlights a reciprocal relationship between 

monitoring accuracy and comprehension development, suggesting that monitoring both supports 

and evolves with understanding (Edossa et al., 2023; Soto et al., 2023; Wang et al., 2023). 

Large-scale university interventions similarly confirm the benefits of explicit strategy instruction, 

although motivational gains may be less consistent (Li et al., 2022; Yapp et al., 2021). 

Pedagogically, TC provides a structured and transferable framework that encourages learners to 

assume responsibility for regulating comprehension. Unlike transient think-alouds, coded 

annotations leave a visible trace of cognitive activity that can be revisited and refined. However, 

TC also has limitations. Without careful modelling, learners may apply codes mechanically, and 

fixed symbol sets may not capture the range of strategic responses required for complex texts 

(Cameron, 2009). Learners with lower proficiency or limited metacognitive awareness may 

therefore require additional guidance to use TC effectively (McLaughlin, 2012), highlighting the 

need for complementary scaffolds that offer greater flexibility and adaptivity. 

AI-Assisted Scaffolding for Comprehension Monitoring in EFL Reading 

Recent advances in large language models (LLMs) such as ChatGPT have expanded instructional 

options for EFL reading by enabling strategy-like behaviours, including questioning, paraphrasing, 

inferencing, and contextualized vocabulary support (Bezirhan & von Davier, 2023; Shafiee Rad, 

2025). Unlike earlier scripted systems, transformer-based models can sustain context-sensitive 

dialogue and generate adaptive prompts aligned with learner needs (Bozkurt et al., 2023). In 

language education, these tools have been applied across reading and related skills, with growing 

interest in their potential to support comprehension processes through interaction rather than static 

input (İpek et al., 2023). Recent empirical research further confirms that AI-supported interaction 

can enhance learners’ metacognitive strategy use, engagement, and higher-order comprehension 

when integrated into structured instructional designs (Chen & Alibakhshi, 2026; Shang et al., 

2025; Pan et al., 2025). 

A growing body of research conceptualizes LLM-based chat interfaces as dialogic scaffolds that 

externalize comprehension monitoring. When embedded within structured pedagogy, such 

systems can support goal setting before reading, prompt paraphrasing and inference-making 
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during reading, and encourage evaluation and synthesis afterward (Bezirhan & von Davier, 2023; 

Chea & Xiao, 2024). Empirical studies suggest that theoretically grounded designs enhance 

comprehension and reduce anxiety, whereas unstructured uses, such as unsupervised 

simplification or answer generation, often yield limited or inconsistent benefits (Çelik et al., 2024; 

Murphy Odo, 2025). Evidence further indicates that dialogic AI support is particularly beneficial 

for weaker readers, while shortcut-oriented tools may reduce cognitive engagement among 

higher-performing learners (Etkin et al., 2025). 

Recent classroom-based research in EFL contexts reports gains in literal, inferential, and critical 

comprehension following ChatGPT-supported instruction when prompts are strategically designed 

and instructor-mediated (Al-Otaibi & Al-Homidhi, 2025). AI-mediated support has also been 

linked to improvements in self-regulation, as personalized prompts help learners manage cognitive 

load during complex reading tasks (Pan et al., 2025; Shafiee Rad, 2025). However, persistent 

concerns remain regarding over-reliance, accuracy, privacy, and learner agency (Crompton et al., 

2024; Kasneci et al., 2023). Consequently, recent scholarship emphasizes prompt literacy, the 

ability to formulate purposeful queries and critically evaluate AI output, as a key mediating factor 

in learning outcomes (Haugsbaken & Hagelia, 2024; Yang, 2025). 

Recent research suggests that AI is most productive when positioned as a metacognitive partner 

that supports prediction, inference, and evaluation through guided dialogue rather than as a 

shortcut for meaning extraction. This perspective underscores the need for empirical studies that 

examine AI-supported comprehension monitoring in relation to established instructional 

approaches and that attend to how different scaffolding modalities shape learners’ regulation of 

reading. 

Research Gaps in Comprehension Monitoring and AI-Supported EFL Reading 

Despite growing interest in AI-supported language learning, several gaps remain in research on 

EFL reading comprehension. Inferential and critical comprehension have received less attention 

than productive skills in AI-assisted research, with recent reviews indicating a dominant focus on 

speaking and writing (Crompton et al., 2024). Moreover, few studies have explicitly targeted 

comprehension monitoring as an instructional focus. Existing work often emphasizes text 

simplification, summarization, or general strategy support, with limited attention to how AI can 

scaffold monitoring across literal, inferential, and critical levels in university EFL contexts (Çelik 

et al., 2024). 

Additional gaps concern process-oriented and contextual factors. Research has rarely examined 

how learners regulate AI use during reading or how prompt literacy develops over time (Yang, 

2025). In Saudi EFL contexts, emerging studies further highlight challenges related to teacher 

readiness and learner over-reliance on AI tools (Al-Otaibi & Al-Homidhi, 2025). 

The present study addresses these gaps by directly comparing AI-assisted dialogic monitoring and 

Modified Text Coding under equivalent instructional conditions. By examining multi-level 

comprehension outcomes alongside learners’ perceptions and strategy use, the study contributes 

empirical insight into how different scaffolding modalities shape comprehension monitoring and 

learner regulation in academic EFL reading. 

Theoretical Framework  
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To address these gaps, the study is grounded in an integrated theoretical framework drawing on 

sociocultural theory, scaffolding theory, and constructivist perspectives on metacognitive 

monitoring. Together, these perspectives provide a coherent lens for designing the interventions 

and examining how different forms of instructional support mediate reading comprehension. 

From a sociocultural perspective, learning develops through interaction with mediational tools and 

guided participation within the zone of proximal development (Vygotsky, 1978). In this study, both 

Modified Text Coding (MTC) and AI‑assisted comprehension monitoring function as mediational 

supports that externalize comprehension processes and provide contingent assistance. MTC makes 

monitoring visible through symbolic coding and peer‑mediated reflection, whereas AI‑assisted 

monitoring offers dialogic, real‑time support that enables learners to seek clarification, test 

inferences, and evaluate interpretations. In both conditions, instructional support is intended to be 

gradually internalized as learners gain greater control over monitoring processes. 

Scaffolding theory (Wood et al., 1976) further informed the instructional design by guiding the 

sequencing of modeling, guided practice, and independent application across both conditions. 

Although the two groups differed in the medium of support, they were aligned in their use of 

structured guidance and gradual release. In the AI‑assisted condition, scaffolding was enacted 

through prompt guides and reflective dialogue, whereas in the MTC condition it was realized 

through explicit coding systems and peer discussion. This parallel structure ensured instructional 

comparability while allowing the locus of regulation to vary. 

Constructivist views of metacognition conceptualize comprehension monitoring as a cyclical 

process of planning, checking, and repair (Pressley, 2002). Both interventions operationalized this 

cycle in visible ways, through annotation or dialogues supporting learners’ awareness of how they 

regulate understanding during reading. 

This framework positions the study not as a comparison of tools, but as an examination of how 

different scaffolding modalities shape the regulation of comprehension, offering insight into 

external pathways toward autonomous, strategic EFL reading. 

Research Aims and Questions 

Drawing on the preceding theoretical and empirical discussion, the present study addresses the 

following aims and research questions. This study investigates how two comprehension-

monitoring instructional approaches, AI-assisted monitoring using ChatGPT and Modified Text 

Coding (MTC), shape first-year English majors’ reading comprehension and metacognitive 

monitoring during academic reading. Specifically, it compares their effects on literal, inferential, 

and critical comprehension and explores learners’ perceptions of comprehension monitoring and 

strategy use under each instructional condition. The study addresses the following research 

questions: 

RQ1. To what extent do AI‑assisted and MTC comprehension‑monitoring interventions enhance 

students’ reading comprehension at the literal, inferential, and critical levels? 

RQ2. Which comprehension level demonstrates the greatest improvement within each 

instructional approach? 
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RQ3. How do students perceive and experience comprehension monitoring through AI‑assisted 

and MTC approaches in relation to their understanding, metacognitive strategy use, and cognitive 

engagement during reading? 

Methods 

Research Design 

This study employed a quasi‑experimental pretest–posttest two‑group design with an explanatory 

mixed‑methods component. The design enabled systematic comparison of two instructional 

interventions, AI‑assisted comprehension monitoring and Modified Text Coding (MTC), while 

also capturing students’ experiences with each approach. Because the study was conducted in 

intact university classes, random assignment was not feasible; participants were assigned through 

administrative scheduling rather than researcher allocation. However, the groups were comparable 

in language proficiency, academic level, instructional materials, and assessment procedures. Such 

controls help reduce threats to internal validity by limiting the influence of extraneous variables 

(Creswell & Creswell, 2018). Quantitative data examined changes in reading comprehension 

across literal, inferential, and critical levels over a 13‑week intervention. Qualitative data from 

reflections and focus group interviews contextualized these outcomes and provided insight into 

students’ engagement with monitoring strategies (Creswell & Plano Clark, 2018). 

Participants 

Participants were 34 first‑year female undergraduate EFL students majoring in English at a Saudi 

public university. Two intact classes were assigned to either the AI‑assisted comprehension 

monitoring group (n = 17) or the MTC group (n = 17) using convenience sampling. Participants 

were selected based on their enrollment in the target course and shared academic level; no 

additional inclusion or exclusion criteria were applied. Participants’ mean age was 18.79 years 

(SD = 1.34). Baseline proficiency was established using the Quick Oxford Placement Test (QPT), 

Version 1 (Oxford University Press & UCLES, 2001), which placed most students at CEFR B1 

(85.7%), with the remainder at B2 (14.3%). 

 All participants were enrolled in the same Reading Comprehension I course, which met twice 

weekly and covered five thematic units from Reading Explorer 3 (Douglas & Bohlke, 2020). Both 

groups engaged with identical texts and comprehension objectives, differing only in the 

monitoring approach. Instruction was delivered by the same instructor to ensure consistency. The 

use of intact classes reflects typical classroom conditions and was intended to preserve ecological 

validity. A brief pre‑intervention survey indicated limited prior experience with conversational AI 

among participants, supporting the need for structured training in the AI condition. 

Instruments 

Reading Comprehension Test. Reading comprehension was assessed using two parallel 

researcher‑developed tests administered before and after the intervention. Each test was based on 

an authentic IELTS Academic Reading passage (700–800 words) and included 30 items evenly 

distributed across literal, inferential, and critical comprehension.  

Objective items were scored dichotomously, while short-answer responses were evaluated using 

an analytic rubric. Full credit (1 point) was awarded for accurate and well-justified responses, 

partial credit (0.5) for partially correct or incomplete answers reflecting limited inference, 
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justification, or evaluation, and zero for incorrect, irrelevant, or missing responses. Scoring criteria 

were aligned with the targeted comprehension level (inferential or critical), ensuring that responses 

were evaluated based on the depth of interpretation, use of textual evidence, and quality of 

reasoning. For example, a response explaining why the Japanese educational approach was 

effective by referring to collaboration and peer learning received full credit, whereas vague or 

minimally justified responses received partial credit. 

Each test yielded a total score of 30, with sub‑scores reported for each comprehension level. 

Pilot testing and expert review confirmed content validity and alignment with targeted 

comprehension levels. Internal consistency was satisfactory (α = .817), with strong correlations 

between subscales and total scores (r = .732–.850, p < .01). Detailed test specifications and 

sample items are provided in Appendix A, and the scoring rubric for short-answer responses is 

presented in Appendix B.  

Comprehension monitoring was not measured quantitatively; instead, it was examined 

qualitatively through reflection sheets and focus group interviews capturing learners’ perceptions 

and strategy use. 

Reflection and Monitoring Sheets. Weekly reflection and monitoring sheets documented 

students’ comprehension monitoring throughout the intervention. In the AI‑assisted group, 

students recorded challenging text segments, the questions posed to ChatGPT, and insights 

gained. In the MTC group, students documented strategy codes applied to specific text segments 

and reflected on their effectiveness. These tools constituted the primary qualitative data source 

(Appendix C). Because comprehension monitoring was explored qualitatively through learners’ 

reflections and reported strategy use rather than measured through a standardized monitoring 

instrument, the study focuses on students’ perceived monitoring processes and experiences 

during reading. 

Focus Group Interviews. Semi‑structured focus group interviews were conducted with each group 

during regular class sessions and lasted approximately 40–45 minutes. Interviews explored 

instructional experiences, strategy use, and perceptions of comprehension monitoring. Students 

were permitted to use Arabic when needed, with all responses translated into English for analysis. 

Interview prompts are provided in Appendix D. 

Learning Materials 

Instructional materials were drawn from the course textbook Reading Explorer 3 (Douglas & 

Bohlke, 2020), through which students completed five thematic units. Each unit included two 

adapted expository passages combining informational and narrative elements, supplemented by 

additional readings from the publisher’s website and IELTS materials. All texts were selected to 

ensure comparability in thematic focus, genre, length (approximately 700–800 words), and 

difficulty (CEFR B1–B2). A summary of the characteristics of the reading materials is provided 

in Appendix E to support transparency and replicability. Both groups engaged with identical texts 

to ensure instructional parity. 

Intervention Procedures 

The intervention spanned 13 weeks. In Week 1, students completed the pretest; Week 2 focused 

on orientation and strategy training. All participants were introduced to three levels of 

comprehension and practiced shared cognitive and metacognitive strategies. Training then 
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diverged by condition: the AI group received instruction in prompt-based interaction with 

ChatGPT using a structured guide (Appendix F), while the MTC group learned a structured 

annotation system consisting of a comprehensive set of cognitive and metacognitive strategy codes 

(e.g., inferencing [IN], questioning [AQ], evaluating [ER], summarizing [SM], and identifying 

main ideas as [MI]). For instance, students used the code RR when rereading unclear sections and 

ER when evaluating or reacting critically to textual claims (see Appendix G for the full coding 

framework). Training followed a gradual release model, beginning with instructor modeling and 

guided practice and moving to scaffolded application on sample texts. 

During Weeks 3–12, each class met twice weekly, once for a 100-minute primary reading session 

and once for a 50-minute follow-up devoted to comprehension tasks, vocabulary practice and 

extended application. Both groups followed a consistent instructional sequence. In the MTC 

group, students annotated texts using strategy codes, discussed their choices in small groups, and 

participated in teacher-led review. The follow-up session extended comprehension work and 

included group reflections on strategy use. Figure 1 presents a representative example of student 

work, illustrating how learners used annotation symbols to mark understanding, confusion, main 

ideas, and other responses during reading. The density of the annotations reflects the extent to 

which comprehension monitoring was externalized across the text. Additional samples are 

provided in Appendix H. 

  

Figure 1. Sample MTC-coded student passage 

In the AI group, students read texts paragraph by paragraph while interacting with ChatGPT on 

personal devices using structured prompts organized around different comprehension-monitoring 

functions. Prompt use was guided by a scaffolded framework targeting key comprehension 

processes, including clarifying meaning, generating inferences, identifying main ideas, monitoring 
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understanding, and reflecting on interpretation. For example, students used prompts such as ‘What 

does the author suggest by this sentence?’ and ‘Can you confirm if I understood this correctly?’ to 

test interpretations and monitor understanding (see Appendix F for sample prompts). For each 

paragraph, students were guided to (a) identify unclear or difficult segments, (b) pose questions to 

the AI to clarify meaning or test interpretations, and (c) evaluate and refine their understanding 

based on the AI’s responses. The AI-assisted scaffolding was designed to support comprehension 

monitoring through dialogic interaction, enabling learners to articulate interpretations, generate 

questions, and receive immediate feedback. In this way, the AI functioned as a metacognitive 

mediator, supporting inferencing, clarification, and self-evaluation processes rather than providing 

direct answers. Students were encouraged to critically assess AI responses and use them as a basis 

for reflection rather than as final answers. 

Students documented these interactions on reflection sheets and discussed them in class 

debriefings. Figure 2 presents a representative excerpt from a student–ChatGPT interaction, 

illustrating how targeted questions and concise AI responses supported ongoing monitoring 

processes. Additional examples are provided in Appendix I. Across both groups, weekly 

homework mirrored in-class practice, with all work submitted via the course LMS (Blackboard) 

for feedback. 

In Week 13, students completed the posttest and participated in focus group interviews. This design 

ensured equivalent instructional time, text exposure, and reflective practice across groups. 

 

 

Figure 2. Sample student–ChatGPT interaction during AI-assisted reading 
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Ethical Considerations  

The study received approval from the university Research Ethics Committee. Participants were 

informed of the study’s purpose, procedures, and rights and provided informed consent. 

Anonymity and confidentiality were ensured through anonymization of all data. Data collection 

was embedded within regular coursework, with supplementary reading tasks contributing 10% to 

the course grade. 

Data Analysis 

Quantitative analyses were conducted using SPSS (Version 28). Normality was assessed using the 

Shapiro–Wilk test, and homogeneity of variances using Levene’s test. Given deviations from 

normality and the small sample size, nonparametric tests were applied. Preliminary Mann–

Whitney U tests indicated no significant differences between the AI and MTC groups on pretest 

scores across all reading dimensions, confirming baseline equivalence (see Appendix J). Wilcoxon 

signed-rank tests examined within-group changes, and Mann–Whitney U tests assessed between-

group differences. Effect sizes (r) were calculated following Cohen’s (1988) conventions to 

complement significance testing and estimate the magnitude of observed differences. Confidence 

intervals for effect size estimates were calculated using Fisher’s z transformation. This approach 

provides interval estimates for correlation-based effect sizes derived from Mann–Whitney U and 

Wilcoxon signed-rank tests and is appropriate for interpreting the precision of nonparametric 

effect-size estimates. 

Qualitative data from interviews and reflection sheets were analyzed using Braun and Clarke’s 

(2006, 2012) thematic analysis framework. The analysis followed six phases: familiarization, 

initial coding, theme development, review, definition, and reporting. Codes were generated 

inductively from segments of learner responses and iteratively refined through constant 

comparison. Related codes were then grouped into broader categories, which were further 

developed into overarching themes aligned with the research questions. For example, statements 

such as ‘ChatGPT helped me confirm my interpretation’ were initially coded as confirming 

interpretation and later grouped under inferential processing within the broader theme of Cognitive 

Support and Meaning Construction. To enhance transparency, examples of the coding process and 

theme development are provided in Appendix K. To enhance trustworthiness, 20% of the data were 

independently coded by a second researcher, yielding strong agreement (κ = 0.88). Findings were 

triangulated with quantitative results to support integrated interpretation. 

Results 

Effects of the Interventions on Multi-Level Reading Comprehension (RQ1) 

Between-Group Posttest Differences. Mann–Whitney U tests (Table 1) showed no significant 

difference between the AI-assisted and MTC groups in literal comprehension, U = 131.50, p = 

.639. Significant differences favoring the MTC group were found for inferential comprehension 

(U = 68.50, p = .007, r = .526), critical comprehension (U = 68.50, p = .007, r = .526), and total 

reading comprehension (U = 80.50, p = .026, r = .442). These results indicate comparable 

performance at the literal level but stronger posttest outcomes for the MTC group in higher-order 

and overall comprehension. Effect sizes indicated moderate to large differences favoring the MTC 

group for higher-order comprehension. 
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Table 1. Mann–Whitney U test results for post-test differences between MTC and AI groups 

Dimension Group n 
Mean 

Rank 

Rank 

Sum 
U Z p 

Effect 

size (r) 
95% CI 

Literal MTC 17 16.74 284.50 131.50 0.469 .639 .08 [−.26, .41] 

 AI 17 18.26 310.50      

Inferential MTC 17 21.97 373.50 68.50 2.710 .007** .526 [.15, .69] 

 AI 17 13.03 221.50      

Critical MTC 17 21.97 373.50 68.50 2.682 .007** .526 [.14, .69] 

 AI 17 13.03 221.50      

Total score MTC 17 21.26 361.50 80.50 2.226 .026* .442 [.05, .64] 

 AI 17 13.74 233.50      

Note. MTC = Modified Text Coding; AI = AI-assisted. N = 34. Effect size r = |Z| / √N; 95% CI computed 

via Fisher's z transformation. * p < .05. ** p < .01. 

Within-Group Improvements 

Wilcoxon signed‑rank tests revealed significant pre–post gains in both instructional groups (Tables 

2 and 3). The MTC group demonstrated significant improvement across all comprehension levels, 

with a large effect for literal comprehension (Z = 2.618, p = .009, r = .68) and very large effects 

for inferential (Z = 3.426, p < .001, r = .88), critical (Z = 3.638, p < .001, r = .88), and total 

comprehension (Z = 3.628, p < .001, r = .88). 

Similarly, the AI‑assisted group showed significant gains at all levels. Literal comprehension 

improved with a moderate effect (Z = 2.456, p = .014, r = .63), while inferential (Z = 3.513, p < 

.001, r = .85), critical (Z = 3.637, p < .001, r = .88), and total comprehension (Z = 3.580, p < .001, 

r = .87) demonstrated very large effects. 

Table 2. Wilcoxon signed-rank test results for pretest–posttest differences in the MTC group 

Dimension Group n 
Mean 

Rank 

Rank 

Sum 
T Z p 

Effect 

size (r) 
95% CI 

Literal Negative 3 5.17 15.50 15.50 2.618 .009** .68 [.22, .85] 

 Positive 12 8.71 104.50      

 Ties 2 — —      

Inferential Negative 0 — — 0.00 3.426 < .001** 0.88 [.58, .94] 

 Positive 15 8.00 120.00      

 Ties 2 — —      

Critical Negative 0 — — 0.00 3.638 < .001** 0.88 [.70, .96] 

 Positive 17 9.00 153.00      

 Ties 0 — —      

Total score Negative 0 — — 0.00 3.628 < .001** 0.88 [.69, .96] 

 Positive 17 9.00 153.00      

 Ties 0 — —      
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Note. Effect size r = |Z| / √N, where N refers to the number of non-tied pairs used in the Wilcoxon signed-

rank test; 95% CI computed via Fisher’s z transformation. ** p < .01. 

Table 3. Wilcoxon signed-rank test results for pretest–posttest differences in the AI-assisted group 

Dimension Group n 
Mean 

Rank 

Rank 

Sum 
T Z p 

Effect 

size (r) 
95% CI 

Literal Negative 3 5.67 17.00 17.00 2.456 .014* .63 [.16, .84] 

 Positive 12 8.58 103.00      

 Ties 2 — —      

Inferential Negative 1 2.50 2.50 2.50 3.513 < .001** .85 [.63, .95] 

 Positive 16 9.41 150.50      

 Ties 0 — —      

Critical Negative 0 — — 0.00 3.637 < .001** .88 [.70, .96] 

 Positive 17 9.00 153.00      

Total score Negative 1 1.00 1.00 1.00 3.580 < .001** .87 [.67, .95] 

 Positive 16 9.50 152.00      

 Ties 0 — —      

Note. Effect size r = |Z| / √N, where N refers to the number of non-tied pairs used in the Wilcoxon signed-

rank test; 95% CI computed via Fisher’s z transformation. * p < .05. ** p < .01. 

Patterns of Improvement Across Comprehension Levels (RQ2) 

To address RQ2, effect sizes were compared across comprehension levels for each instructional 

condition (Figure 3). In both groups, gains were strongest at higher levels of comprehension. 

In the MTC group, very large effects were observed for inferential (r = .88) and critical 

comprehension (r = .88), while literal comprehension showed a comparatively smaller, though still 

large, effect (r = .68). 

A similar pattern emerged in the AI-assisted group. Critical comprehension demonstrated the 

largest improvement (r = .88), followed closely by inferential comprehension (r = .85), whereas 

literal comprehension showed a moderate-to-large effect (r = .63). 

Both instructional approaches appeared particularly effective in enhancing higher-order 

comprehension processes (inferential and critical), with comparatively smaller, though still 

meaningful, gains at the literal level. 

 



Abdelhalim: Comprehension monitoring in EFL reading: Text coding and AI scaffolding 14 

Reading in a Foreign Language 38(1) 

 

Figure 3. Effect sizes for MTC vs. AI across comprehension levels 

 

Students’ Perceptions of AI-Assisted and MTC-Based Comprehension Monitoring (RQ3) 

Analysis of weekly reflections and focus group interviews indicated that students in both groups 

perceived comprehension monitoring as central to improved understanding and strategic reading. 

However, the two instructional approaches were experienced differently. AI-assisted monitoring 

was described as interactive and dialogic, whereas MTC-based monitoring was experienced as 

structured and strategy-driven. Findings are presented thematically below. 

Cognitive Support and Meaning Construction. Students in both groups linked monitoring to 

clearer construction of text meaning. 

AI group participants emphasized ChatGPT’s role in clarifying vocabulary and supporting difficult 

passages: 

“It gave me better ideas of what it was about… it was easier to understand when I asked about the 

paragraph.” 

“I asked why the writer used that sentence and what message he wanted to give.” 

In contrast, MTC participants attributed comprehension gains to deliberate strategy use, 

particularly rereading, questioning, and activating prior knowledge: 

“When I didn’t understand, I reread slowly until it became clear.” 

“I tried to guess what the author meant using what I already knew.” 

These responses indicate that monitoring supported movement beyond literal comprehension 

toward inferential and analytical engagement. In the AI group, explanations prompted attention to 

author perspective and purpose, whereas in the MTC group, strategy use (e.g., inferencing, 

connection-making, and evaluation) facilitated deeper meaning construction. 

Metacognitive Awareness and Strategy Regulation. Students in both conditions reported increased 

awareness of comprehension breakdowns and greater control over their reading. AI-group 
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participants described ChatGPT as externalizing monitoring by helping them identify difficult 

sections: 

“It helped me see which parts are easy or hard to read.” 

“Now I can see which parts are easy or hard to read.” 

In the MTC group, learners described actively selecting and combining strategies to repair 

comprehension: 

“I kept asking, ‘What does the author mean by this?’ to stay focused.” 

“Summarizing helped me realize what I truly understood.” 

These accounts suggest that both approaches enhanced metacognitive awareness, though through 

different mechanisms. AI-assisted interaction supported real-time identification of comprehension 

gaps, whereas MTC encouraged deliberate strategy selection and regulation through structured 

monitoring practices. 

Affective and Cognitive Engagement. Positive affective responses were evident in both groups and 

were closely linked to successful comprehension. In the AI group, students emphasized reduced 

anxiety and increased comfort during reading: 

“It made reading easier and less confusing.” 

In the MTC group, confidence was associated with having clear strategies to address confusion: 

“I felt confident because I knew what to do when I was confused.” 

“Once I knew the main idea, everything became easier to follow.” 

These responses suggest that emotional engagement was closely tied to cognitive clarity. While 

AI-assisted dialogue created a supportive and low-anxiety environment, MTC fostered 

confidence through structured strategy use and a clear sense of control over comprehension 

processes. 

Developing Autonomy and Strategy Transfer. Students in both groups demonstrated developing 

autonomy, though in different ways. AI-group participants expressed emerging critical awareness 

of the tool, balancing its benefits with concerns about overreliance: 

“I feel confident but worry about depending too much on ChatGPT instead of improving 

myself.” 

“I must also try to read alone.” 

“Sometimes ChatGPT misunderstood; I had to think myself too.” 

“I’m growing more independent.” 
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In the MTC group, reflections emphasized independent strategy use and transfer beyond the 

classroom: 

“I began thinking about whether the writer’s argument made sense.” 

“I read slower and summarize before I ask anything.” 

“I used to just read; now I think as I read.” 

These findings indicate that autonomy developed along a continuum. AI-supported learners 

began to critically evaluate both their understanding and the tool itself, while MTC learners more 

consistently demonstrated independent strategy use and transfer. Across both conditions, 

students showed movement toward greater self-regulation and reflective control over 

comprehension. 

Discussion 

This study examined how two comprehension‑monitoring interventions, AI‑assisted dialogic 

scaffolding using ChatGPT and Modified Text Coding (MTC), supported EFL university students’ 

multi‑level reading comprehension and their experiences of monitoring during reading. Integrating 

quantitative and qualitative findings, the discussion examines the effectiveness of each approach 

and their influence on metacognitive regulation.  

Effects of AI-assisted and MTC monitoring on comprehension (RQ1) 

The quantitative findings showed that students in both instructional conditions made significant 

pre–post gains, particularly at the inferential and critical levels. This pattern aligns with research 

showing that higher-order comprehension improves when learners monitor understanding and 

apply repair strategies (Kan et al., 2024; Wongdaeng & Higgins, 2023) and with recent studies 

indicating that AI-supported instruction can enhance metacognitive strategy use when embedded 

within structured pedagogical frameworks (Chen & Alibakhshi, 2026). Participants initially 

experienced greater difficulty with inferential and critical comprehension than with literal recall, 

reflecting linguistic constraints and limited self-regulation in EFL academic reading (Bayat & 

Çetinkaya, 2020; Vettori et al., 2024). 

Despite these shared gains, within the context of this study, the MTC group outperformed the AI-

assisted group in inferential, critical, and overall comprehension. This pattern is consistent with 

research suggesting that explicit, learner-driven metacognitive instruction may enhance readers’ 

ability to generate inferences and evaluate claims (Juhkam et al., 2023; Kan et al., 2024). MTC 

required students to mark uncertainty, justify interpretations, and engage visibly with textual 

meaning, creating opportunities for more deliberate monitoring during reading. From a scaffolding 

perspective, such self-generated regulation increases opportunities for productive struggle and 

internalization (Edossa et al., 2023; Wood et al., 1976). 

The AI-assisted intervention, by contrast, supported comprehension through immediate dialogic 

assistance. Learners used AI to clarify meaning and test interpretations in real time, externalizing 

reasoning and refining understanding through feedback. This aligns with evidence that large 

language models can function as responsive partners in meaning-making when embedded in 
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structured tasks (Bezirhan & von Davier, 2023; Chea & Xiao, 2024; Pan et al., 2025). Qualitative 

findings suggest that ChatGPT reduced linguistic burden and supported reasoning within learners’ 

zones of proximal development (Vygotsky, 1978). However, the immediacy of AI support may 

have reduced opportunities for sustained independent problem-solving, potentially limiting 

opportunities for some learners to fully engage in strategic repair. 

Viewed through a sociocultural lens, both interventions functioned as mediational means but 

differed in the locus of control they afforded. MTC emphasized internally driven monitoring 

through annotation and reflection, whereas AI provided externally mediated support. MTC mirrors 

the metacognitive cycle of identifying, checking, repairing, and evaluating meaning (Pressley, 

2002), whereas AI may shorten this cycle by resolving uncertainty before learners fully engage in 

repair. As a result, some stages of independent monitoring, particularly problem identification and 

repair, may be partially offloaded to the tool. This helps explain why both interventions were 

effective yet yielded different outcomes. 

Differential gains across comprehension levels (RQ2) 

Analysis of effect-size patterns revealed stronger gains at inferential and critical levels across both 

groups. This is noteworthy, as these domains are typically most challenging for EFL university 

readers (de-la-Peña & Luque-Rojas, 2021; Teng, 2025; Vettori et al., 2024). The findings suggest 

that comprehension monitoring activates deeper meaning construction rather than surface-level 

recall. For example, teachers may incorporate structured annotation tasks (e.g., marking 

uncertainty, generating questions, and justifying interpretations) or guided AI prompts that require 

learners to explain and evaluate their understanding rather than retrieve answers. 

For the MTC group, very large effects in inferential and critical comprehension indicate that the 

structured coding system encouraged analytical engagement. By marking uncertainty, posing 

questions, identifying main ideas, and justifying inferences, learners engaged more deeply with 

the text. This supports findings that explicit monitoring prompts guide attention to uncertainty and 

evidence gaps central to inferential and evaluative reading (Khellab et al., 2022). Smaller gains at 

the literal level are expected, as literal comprehension depends more on linguistic knowledge than 

metacognitive regulation (Hu & Nassaji, 2014). 

A similar but more graduated pattern emerged in the AI-assisted group, with strongest gains at 

critical and inferential levels. This aligns with findings that LLM-based tools support evaluative 

reasoning when learners use prompts to explore meaning and purpose (Kim, 2024; Pan et al., 

2025). Shang et al. (2025) likewise found that ChatGPT-supported questioning enhances higher-

order comprehension. Students’ reflections indicated that AI was often used to probe implicit 

meaning rather than retrieve information, suggesting that dialogic interaction supported reasoning 

and reduced linguistic barriers (Pan et al., 2025). In this respect, AI appeared to function as a form 

of cognitive apprenticeship (Bezirhan & von Davier, 2023). Collectively, the findings suggest that 

comprehension-monitoring-oriented instruction may support deeper-level processing more 

effectively than approaches focused primarily on vocabulary or sentence-level support. 

Learners’ experiences of AI-assisted and MTC monitoring (RQ3) 
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Students’ qualitative accounts illustrate how each scaffold shaped cognitive engagement, 

metacognitive awareness, and autonomy. Across both groups, learners viewed comprehension 

monitoring as central to understanding academic texts but described different pathways. 

Students using AI emphasized dialogic clarification. ChatGPT helped decode vocabulary, simplify 

complex syntax, and guide learners through difficult ideas, reducing anxiety and sustaining 

engagement. This aligns with sociocultural views of contingent scaffolding (Vygotsky, 1978) and 

evidence that GenAI-supported interaction enhances self-regulated reading (Pan et al., 2025). 

Similar patterns have been reported in recent research, where students valued AI as a supportive, 

but non‑replacing, scaffold that enhanced engagement while preserving the teacher’s mediating 

role (AlTwijri & Abdelhalim, 2026). Some learners acknowledged reliance on the tool and began 

questioning its accuracy, indicating emerging critical digital literacy (Kasneci et al., 2023; Yang, 

2025).  

In contrast, students in the MTC group emphasized the sense of control afforded by explicit 

strategies. The coding system prompted rereading, questioning, summarizing, and 

inference‑making, enabling learners to respond systematically to comprehension breakdowns. 

Many described internalizing these routines and transferring them to new texts, suggesting greater 

confidence in applying monitoring strategies independently. Rather than receiving explanations, 

learners generated and evaluated their own interpretations, closely reflecting constructivist models 

of metacognitive regulation that emphasize deliberate planning, monitoring, and evaluation 

(Lindholm & Tengberg, 2019; Pressley, 2002). 

Both groups reported increased confidence and reduced anxiety, though these affective benefits 

arose through different mechanisms. AI fostered reassurance through immediacy and 

responsiveness, whereas MTC supported confidence by offering clear procedures for addressing 

confusion. Across conditions, learners described gradually shifting from reliance on external 

scaffolds toward greater self-regulation and reflective control over comprehension. 

 Pedagogical and Theoretical Implications for EFL Reading Instruction 

Several implications for EFL reading instruction emerge from the findings. First, the consistent 

gains across both conditions underscore the importance of explicit comprehension monitoring 

instruction. Exposure to academic texts alone may be insufficient; learners benefit when guided to 

identify breakdowns, test interpretations, and apply repair strategies during reading. These 

findings reinforce the need to foreground monitoring as a core component of comprehension 

instruction rather than an ancillary skill. In practice, this may involve incorporating brief 

monitoring routines into reading lessons, such as asking students to pause periodically to identify 

confusion, summarize key ideas, justify interpretations, or explain how they resolved 

comprehension difficulties. 

Second, the complementary strengths of MTC and AI-assisted monitoring highlight the value of 

integrating human-mediated and tool-mediated support. AI appears to be most effective when 

positioned as a metacognitive partner that prompts questioning and reflection rather than replacing 

strategic effort. For example, teachers may guide students through structured prompting routines 

in which learners first identify unclear segments, pose clarification or inference questions to AI 
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tools, evaluate the responses critically, and then revise their interpretations independently. At the 

same time, approaches such as MTC may remain important for developing durable, transferable 

monitoring routines that learners can apply independently. In classroom practice, this may involve 

annotation cycles in which students mark confusion, identify main ideas, reread difficult sections, 

and discuss their coding choices through peer or teacher-led reflection. Teacher feedback can 

further reinforce strategic thinking by prompting learners to justify annotations and explain how 

they resolved comprehension breakdowns. The findings also highlight the role of prompt literacy: 

effective AI use depends on learners’ ability to formulate purposeful prompts, critically evaluate 

AI responses, and avoid overreliance on generated explanations, suggesting that prompt design 

should be treated as an emerging academic literacy. 

The study also contributes to theory by offering insights into how different forms of scaffolding 

shape regulation in reading. By comparing AI-mediated and strategy-based monitoring under 

equivalent conditions, it extends work in applied linguistics and reading research. The results 

suggest that, in this context, AI functioned as an external, dialogic scaffold supporting higher-order 

comprehension, whereas MTC fostered internally driven regulation. This contrast helps refine 

sociocultural and metacognitive models by showing how scaffolding modality influences the locus 

of control during comprehension monitoring. 

Conclusion 

This study suggests that comprehension-monitoring interventions, whether enacted through 

structured text coding or supported by dialogic AI, can enhance EFL learners’ reading 

comprehension, particularly at inferential and critical levels. Although the Modified Text Coding 

(MTC) approach produced stronger outcomes within this study, both interventions promoted 

cognitive engagement, metacognitive awareness, and affective confidence, highlighting their 

complementary strengths. Importantly, the findings suggest that the pedagogical value of AI lies 

not in replacing strategy instruction but in supporting learners’ monitoring and reflection when 

used as a metacognitive partner. 

These findings should be interpreted with caution. The use of convenience sampling and intact 

classes, while appropriate for classroom research, limits generalizability and constrains causal 

interpretation. The sample consisted of first-year female students from a single institution, and the 

absence of a delayed posttest prevents conclusions about the durability of gains. In addition, 

comprehension monitoring was explored qualitatively through learners’ reflections and interviews 

rather than measured through a standardized quantitative instrument. Future research should 

examine longitudinal effects, incorporate more direct measures of monitoring behavior, include 

more diverse learner populations, and explore hybrid instructional models that integrate AI-

assisted dialogue with explicit strategy instruction. 
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Appendix A 

Table of Specification for Reading Comprehension Tests with Sample Items 

Comprehension 

Level 
Item Type 

No. of 

Items 

CEFR Reading Subskill(s) 

Assessed 
Sample Question 

Literal (10 

items) 
Multiple Choice 3 

Identifying explicit 

information, locating facts 

What subject did Polgar teach 

his daughters intensively? 

 
True/False/Not 

Given 
3 

Recognising stated 

information, distinguishing 

fact vs absence 

America has only recently 

started talent searches. 

(T/F/NG) 

 Matching 4 

Scanning for details, 

matching ideas with 

references 

Match the country (Japan, 

Britain, Scandinavia, China) 

with its educational approach. 

Inferential (10 

items) 
Multiple Choice 3 

Drawing conclusions, 

identifying implied meaning 

Why did George Bush launch 

the Competitiveness Initiative? 

 
True/False/Not 

Given 
3 

Distinguishing implied vs 

explicit claims 

Teachers in Britain welcomed 

the government’s selection of 

gifted students. (T/F/NG) 

 Matching 2 
Linking causes and effects 

across the text 

Match the policy (Talent 

search, Egalitarianism, Extra 

teaching) with its intended 

outcome. 

 Short Answer 2 
Inferring unstated meaning, 

explaining relationships 

Why might egalitarianism in 

Scandinavia not always work 

effectively? 

Critical (10 

items) 
Multiple Choice 3 

Evaluating writer’s stance, 

interpreting evidence 

What is Polgar’s main belief 

about genius? 

 
Agree/Disagree 

+ Justify 
3 

Judging perspectives, giving 

supported opinions 

Talent should be identified and 

trained from an early age. Do 

you agree? Why/Why not? 

 Short Answer 4 

Discussing implications, 

synthesising text with own 

views 

What dangers might arise 

from ranking children as 

“exceptionally gifted”? 

TOTAL  30   

 



Abdelhalim: Comprehension monitoring in EFL reading: Text coding and AI scaffolding 27 

Reading in a Foreign Language 38(1) 

Appendix B 

Scoring Rubric for Short-Answer Items 

Analytic Scoring Rubric for Inferential and Critical Comprehension Items 

Score Criteria Description 
Sample Response (Based on Item 

27) 

1 (Full 

credit) 

Accurate 

interpretation + 

justification + 

evaluation 

Response demonstrates clear 

understanding, provides a logical 

explanation, and includes relevant 

reasoning or evaluation supported 

by the text 

“The Japanese approach seems 

most effective because it promotes 

collaboration and allows stronger 

students to reinforce learning by 

teaching others.” 

0.5 

(Partial 

credit) 

Partially accurate + 

limited justification 

Response shows partial 

understanding but lacks depth, 

clarity, or sufficient reasoning; may 

be vague or incomplete 

“Japan is good because students 

help each other.” 

0 (No 

credit) 

Incorrect / 

irrelevant / no 

response 

Response is incorrect, off-topic, too 

vague, or missing 

“America is best because it has 

good schools.” 

 

Appendix C 

Reading Reflection and Monitoring Sheets (AI and MTC Groups) 

Reflection Sheet – AI-Based Comprehension Monitoring (ChatGPT) 

Name: _______________________          Date: _______________________ 

Reading Title: _______________________ 

 

Instructions: Use this sheet to record how you interacted with ChatGPT during the reading 

session.  Think about how you used ChatGPT in the reading text of this week. 

 

1. Which part(s) of the reading did you ask ChatGPT about? (Please note the text segment and copy 

your ChatGPT question if possible. You can just copy and paste the chat link) 

 

2. What explanation or clarification did ChatGPT provide? 

 

3. How did ChatGPT’s response help you better understand the text? 

 

4. Did using ChatGPT influence how you approached or monitored your comprehension 

while reading? Please explain. 
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Reflection Sheet – Modified Text Coding (MTC) Group 

Name: _______________________                      Date: _______________________ 

Reading Title: _______________________ 

1. Reflect on Your Reading Monitoring 

Instructions: As you read, fill out the sheet by marking where you used each strategy code and explain 

your thought process. 

Code Paragraph Line Why I used this code (thoughts/notes) 

IN …. Line …. I inferred that the author meant X because of the 

context. 

    

   

2. Choose one strategy you used and explain why you used it. 

Strategy Code: _______ 

Explanation: ____________________________________________ 

 

3. Which part of the reading was most difficult, and how did you respond to it? 

 

4. Do you think monitoring your understanding helped? Why or why not? 

 

5. Which strategy helped you most today? 

☐ Inferencing (IN) 

☐ Asking Questions (AQ) 

☐ Re-reading (RR) 

☐ Other: ________________ 

 

Appendix D  

Focus Group Interview Questions 

1. Can you describe your overall experience with the reading sessions? 

2. What aspects of the instruction stood out to you? 

3. How did these sessions compare with other reading instructions you have experienced in the past? 

4. Did the instruction affect how you noticed or responded to difficulties in the text? 

5. Can you give an example of a time when you monitored your comprehension during a session? 

6. How did the instructional method (AI-based support or MTC coding) help you deal with 

challenging parts of the text? 

7. What strategies did you use when you had trouble understanding a section of the text? 

8.  Did the sessions make you more aware of the strategies you use while reading? 

9. Which strategy (or tool) did you find most useful for understanding the readings? 

10. How helpful was the feedback you received (from ChatGPT / teacher / peers)? 
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11. Did group discussions after reading help you better understand the texts? If yes, how? 

12. How did the intervention influence the way you approach reading comprehension tasks? 

13. Is there anything you would change or improve about this instructional method? 

 

Appendix E 

Summary of Instructional Reading Materials 

Unit Theme 
Sample Text 

Titles 
Source Genre 

Length 

(words) 
CEFR Level 

Unit 2 Skin Deep 

What Is Beauty?; 

Skin: The Body’s 

Canvas 

Reading 

Explorer 3 

Adapted 

expository 

texts 

700–800 

Upper-

intermediate 

(B1–B2) 

Unit 3 
Animals in 

Danger 

Racing to Rescue 

Koalas; Tracking 

the Snow Leopard 

Reading 

Explorer 3 

Adapted 

expository 

texts 

700–800 

Upper-

intermediate 

(B1–B2) 

Unit 4 Violent Earth 

Sacred Summits; Is 

Prediction 

Possible? 

Reading 

Explorer 3 

Adapted 

expository 

texts 

700–800 

Upper-

intermediate 

(B1–B2) 

Unit 5 
Islands and 

Beaches 

Land of Fire and 

Ice; The Perfect 

Beach 

Reading 

Explorer 3 

Adapted 

expository 

texts 

700–800 

Upper-

intermediate 

(B1–B2) 

Unit 6 
Global 

Addictions 

The World’s 

Favorite Drug; 

Addicted to 

Distraction 

Reading 

Explorer 3 

Adapted 

expository 

texts 

700–800 

Upper-

intermediate 

(B1–B2) 

Supplementary 
Thematically 

aligned texts 

IELTS-based 

passages and 

publisher 

resources 

IELTS / 

Publisher 

materials 

Adapted 

expository 

texts 

700–800 

Upper-

intermediate 

(B1–B2) 

Note. The texts are adapted expository readings designed for pedagogical use, incorporating 

informational, descriptive, and occasional narrative elements. All materials were selected to ensure 

comparability across instructional conditions and to facilitate replication in similar EFL contexts. 
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Appendix F 

ChatGPT Reading Starter Prompts  

Scenario Suggested Prompt to ChatGPT 

 Visualizing 

"I’m having trouble visualizing this part of the text: 

‘____________________’. Can you help me create a mental image of it? 

Describe what it might look like, including any details, shapes, colors, or 

actions that can help me understand it better." 

   Understanding 

Confirmation (Signaling 

Understanding) 

“I think I understand this part. The author is saying: ‘___’. Is that a correct 

interpretation?” 

or: “Can you confirm if I understood this correctly: ‘___’?” 

   Confused about a sentence I didn’t understand this part: ‘_____’.  Can you explain it simply? 

         Want to make an inference 
What does the author suggest by this sentence: ‘_____’? 

Is this sentence implying something beyond the literal meaning? 

    Checking understanding 
 Can I summarize this like this: ‘_____’? Is that correct? 

 Is this what the paragraph is trying to say: ‘_____’? 

    Asking a question 
Why did the author mention this detail? 

What’s the purpose of this example? 

     Main idea help 
What’s the main idea of this paragraph? 

Can you help me identify the topic sentence here? 

     Clarifying vocabulary or 

concepts 

What does the word/phrase ‘_____’ mean in this context? 

Is there a simpler way to understand this term? 

     Monitoring progress 
How can I tell if I’ve understood this paragraph correctly? 

How should I continue if I’m unsure about what I just read? 

        Reflection or emotional 

reaction 

This surprised me. Is this a common issue? 

I didn’t expect this. What’s the author's tone or intention here? 

          Applying learning 
Can I use this idea in another situation? How? 

What does this remind me of from another text? 

    Self-correction 
“I think I misunderstood this earlier part. Can you help me re-read it with 

a better focus?” 
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Appendix G 

MTC Coding Sheet  

Symbol Code Cognitive strategy When to Use Example 

   SU 
Signaling 

Understanding 

You clearly understand the part of the 

text 

“The author is saying X 

here.” 

 

MC Making Connection 

You relate/link text to personal 

experience, background knowledge, or 

other texts. 

“This reminds me of...” 

 

IN Inferencing 

You read between the lines: draw 

conclusions, make assumptions, or fill in 

the gaps. 

“He must be excited 

because...” 

     VI Visualizing 
You create mental images to aid 

understanding. 
“I see a desert with…” 

    LC 
Signaling Lack of 

Comprehension 

You are confused or lost “I don’t get what this part is 

saying.” 

   AQ Asking Questions 
You formulate questions to clarify or 

deepen understanding. 

“What does this word mean 

here?” 

   MI 
Identifying Main 

Ideas 

Highlights the core message or key idea 

in a passage. 

“This paragraph is mainly 

about...” 

     ID Important Details Marks key facts, evidence, or examples. ‘this is a main point/reason..’ 

 

SM Summarizing 
Restates content concisely in own 

words. 

‘this can be summarized as 

…’ 

            VC 
Clarifying 

Vocabulary/Concepts 

You struggle with vocabulary/phrase, so 

you highlight and explores unknown 

words or terms. 

“What does this phrase 

mean?” 

      ER Evaluating/Reacting 
You give an opinion, agrees/disagrees, 

or reflects critically on content. 

‘I agree with …. Because …’ 

“This makes me …. 

because…” 

    RR 
Re-reading or 

Backtracking 

• You realize you didn’t fully 

understand something. 

• A new part of the text refers back to 

a previous idea. 

• You're unsure how ideas connect 

and need to reread for flow or logic. 

“I didn’t understand what 

‘synapses’ were, so I re-read 

the first sentence to make 

sure I understood how 

neurons work.” 
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Appendix H  

Sample Student Work – MTC Group 

This appendix provides representative samples of student work from the Modified Text Coding (MTC) 

group. Each sample includes: 

o Coded Reading Passages marked with MTC strategy codes (e.g., MI, AQ, RR, VC) 

o Completed Monitoring and Reflection Sheets documenting students’ metacognitive reflections and 

rationale for strategy use 

These samples demonstrate how students applied the coding system during reading and engaged in self-

regulated monitoring to enhance their comprehension. 

Sample 1 
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Sample 2 

 

 

Sample 3 
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Sample 4 

 

 

Appendix I 

AI-Based Group – Sample Student Work 

This appendix provides a sample of a student’s work from the AI-supported group. This includes excerpts 

from their interaction with ChatGPT during a reading activity and their reflection sheet summarizing how 

the tool supported their comprehension.  

Sample 1 
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Sample 2 
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Sample 3 

 

Sample 4 
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Appendix J 

Group Equivalence Results 

Table J1 

Mann–Whitney U Test Results for Group Equivalence on Pretest Reading Comprehension 

Scores 

Reading Dimension Group n Mean Rank Rank Sum U Z p 

Literal MTC 17 17.35 295.00 142.00 0.088 .930 

 AI 17 17.65 300.00    

Inferential MTC 17 17.91 304.50 137.50 0.246 .806 

 AI 17 17.09 290.50    

Critical MTC 17 19.29 328.00 114.00 1.078 .281 

 AI 17 15.71 267.00    

Total reading score MTC 17 18.44 313.50 128.50 0.555 .579 

 AI 17 16.56 281.50    

Note. MTC = traditional instruction group; AI = AI-supported group. Mann–Whitney U tests indicated no 

significant pretest differences between groups on any reading dimension (p > .05). 

 

Appendix K 

Illustration of Thematic Analysis Process: Example of Coding and Theme Development  

Raw Data Extract Initial Code Category Theme 

“I didn’t understand… ChatGPT 

explained it.”  
clarifying meaning 

comprehension 

support 

Cognitive Support and 

Meaning Construction 

“ChatGPT helped me confirm my 

interpretation.”  

confirming 

interpretation 

inferential 

processing 

Cognitive Support and 

Meaning Construction 

“It helped me see which parts are 

easy or hard to read.”  

awareness of 

difficulty 

metacognitive 

awareness 

Metacognitive Awareness 

and Strategy Regulation 

“I kept asking… to stay focused.”  
questioning for 

understanding 
strategy regulation 

Metacognitive Awareness 

and Strategy Regulation 

“I feel less stressed… it made 

reading easier.”  
reduced anxiety 

affective 

engagement 

Affective and Cognitive 

Engagement 
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Raw Data Extract Initial Code Category Theme 

“I reread slowly until it became 

clear.”  
re-reading repair strategy 

Metacognitive Awareness 

and Strategy Regulation 

“I must also try to read alone.”  
independence 

awareness 

autonomy 

development 

Developing Autonomy and 

Strategy Transfer 

“Sometimes ChatGPT 

misunderstood; I had to think 

myself too.”  

critical evaluation 

of tool 

strategic 

independence 

Developing Autonomy and 

Strategy Transfer 

Note. Codes were generated inductively from student reflections and interview responses and iteratively 

grouped into categories and themes through constant comparison. The examples above illustrate the 

progression from raw data to initial codes, intermediate categories, and final themes aligned with the 

study’s qualitative findings. 
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