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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, Al-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 Al-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; Al-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
etal., 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-Pena &
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; Ipek et al., 2023). Emerging evidence indicates that Al-
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, Al-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 (Celik 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 Al-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
Al-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-Pefia & 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 & Cetinkaya,
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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etal., 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.

Al-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 (ipek et al., 2023). Recent empirical research further confirms that Al-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 (Celik et al., 2024;
Murphy Odo, 2025). Evidence further indicates that dialogic Al 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). Al-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 Al output, as a key mediating factor
in learning outcomes (Haugsbaken & Hagelia, 2024; Yang, 2025).

Recent research suggests that Al 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 Al-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 Al-supported language learning, several gaps remain in research on
EFL reading comprehension. Inferential and critical comprehension have received less attention
than productive skills in Al-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 Al can
scaffold monitoring across literal, inferential, and critical levels in university EFL contexts (Celik
et al., 2024).

Additional gaps concern process-oriented and contextual factors. Research has rarely examined
how learners regulate Al 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 Al tools (Al-Otaibi & Al-Homidhi, 2025).

The present study addresses these gaps by directly comparing Al-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 Al-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 Al-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 Al-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, Al-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:

RQI. To what extent do Al-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 Al-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, Al-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 Al-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 Al
among participants, supporting the need for structured training in the Al 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 (o = .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 Al-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.

*. how ke VO NTreng 1ony name— FMcanrg wianty
lool4s B We were on the shore of Thistilfjordur (whose proper name in Icelandic is Pistilfjordur, but
het we*ll just call it Thistle Fjord). It was a sunny day on the Red Pepinsula. Some of us had
taken the long hike along the cliffy, and some had enjoyed the kayakigg in the bay. Some had
just sat in the sun by the \\'alcrfa“—\_tp r
S - ’\r'"h,‘lL"\f (S dorvg Visualize He (Core

C For my part, | was trying to photograph the feathers on the wing of a fulmar, or it could
have been a gull. (It definitely wasn*t a puffin. Even | can identify a puffin with certainty.)
No, that wasn‘t the strange part. It was that the bird was dead (su ot really strange) and
had, well, sort of come apart. Others in our group had photographed this pod swing as | ER
was now doing, but they had seen fit not to pick it up and examine it at close quarters B

SC- onderslereding Fhe () fuation. JRemctioh AL«M*:

D Not me-A quick examination revealed a mmimum of creepy-crawlies. So | began holding
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ww“qw intricate, delicate pattern of the vanes played out in my viewfinder, and marveling at the
structure of barbs and hamuli deep down at the macro level

ol .
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E That's what made me look recally strange. As guests came down the beach heading back to Sh""‘
the National Geographic Explorer ship, they paused to stare and puzzle. Occasionally bz““’h*
someone would inquire just what the heck | was doing

F When | look for beauty, | tend to drift off and become oblivious to social expectations, and
v I his wing was beautiful. The glecaming white patterns were graceful. The sky was the blue of
he far north. Playing with my tilt-and-shift lens, Lset it so that just a slash of the wing would
v‘9'4| be sharp, letting the rest drnift off into softness/ 1 hoped the image suggested the pristine

4?‘::':; R vetoee) encbioal 1D inportid ekl abact e e thocl
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- 3 s >
G Something abouf this mm:nn.lsc me feel good. | had vowed to explore new ways of
Colﬂ‘ secing on this voyage, and I felt I had done something that was, for me, novel. My images

tend to be dcscnpl{c but this was suggestive, lcaving much to the imagination while stll

speaking of place 2YE = C""i fes He ak+7(l'6 COMWI’
H 1 put the bird"s wing down on the beach where | fQund it and offered a little thanks. The
bird had helped me. | felt good as | walked away =
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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 Al to clarify meaning or test interpretations, and (c) evaluate and refine their understanding
based on the AI’s responses. The Al-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 Al functioned as a metacognitive
mediator, supporting inferencing, clarification, and self-evaluation processes rather than providing
direct answers. Students were encouraged to critically assess Al 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 Al 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.

Is “fulmar* a type of bird?
When the author said “exceedingly strange” | understood it as *

e P 0 strange” am | right?

Yes, exactly! ¥ 5

- S 3 i small gull s actually related to ses [ P ’ 5
A fulmar is a seabird — it looks a bit like a small gull but is actually related to albatrosses. # &, Yes, you're absolutely right! {0

» Fulmars live near the ocean, often on cliffs = ,, i o o
Exceedingly strange” means “very strange" or “so strange

« They're good flyers and spend f their time at sea

« One fun fact: they can spit a melling oil to defend themselves from predators! *  Exce is a formal or old-fashioned word for “extremely” or “very"

vhat the author meant

Would you like me to tell you what the name fulmar actually means or comes from? So your understandi *s0 S ts perfectly w

Would you like me to give you a few other examples of how “exceedingly” is used in sentences?
@ 6 9 &

The word *inquire* does it mean understand or get?
e P o . N
When he said “kayaking in the bay” does he mean sit under a
Good question! shadowed area?

“Inquire” doesn’t mean understand or get — it means to ask or to seek information. (9]

o So if you inquire about something, you're asking questions to learn or find out more about it Good question, Nada! 4
Example: No — “kayaking in the bay" doesn’t mean sitting under a shadowed area

« She inquired about the train schedule. - She asked for information about it « Kayaking means paddling or traveling in a kayak, which is a small, narrow boat

« Bay means a body of water partly surrounded by land (like a curved area of the sea or a lake)

¢
* Inquire = ask o So "kayaking in the bay" means riding or padd| ¥ a kayak on the water in the bay, not sitting in the

Figure 2. Sample student—ChatGPT interaction during Al-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 Al 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 (x = 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 Al-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.

Reading in a Foreign Language 38(1)



Abdelhalim: Comprehension monitoring in EFL reading: Text coding and Al scaffolding 12

Table 1. Mann—Whitney U test results for post-test differences between MTC and Al groups

Mean Rank Effect

Dimension  Group n Rank Sum U VA D size (1) 95% CI

Literal MTC 17 16.74 284.50 131.50 0.469 .639 .08 [-.26, .41]
Al 17 18.26 310.50

Inferential MTC 17 21.97 373.50 68.50 2.710  .007** .526 [.15,.69]
Al 17 13.03 221.50

Critical MTC 17 21.97 373.50 68.50 2.682  .007** 526 [.14, .69]
Al 17 13.03 221.50

Total score MTC 17 21.26 361.50 80.50 2.226 .026* 442 [.05, .64]
Al 17 13.74 233.50

Note. MTC = Modified Text Coding; AI = Al-assisted. N = 34. Effect size r = |Z| / V\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, » = .88), and total
comprehension (Z =3.628, p <.001, r = .88).

Similarly, the Al-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, »=.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

Mean Rank Effect

Dimension Group n Rank Sum T VA P 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 3426 <.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| / VN, 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 Al-assisted group

. . Mean Rank Effect 0
Dimension  Group n Rank Sum T zZ P size (r) 95% CI
Literal Negative 3 5.67 17.00  17.00 2456  .014* .63 [.16, .84]

Positive 12 8.58 103.00

Ties 2 — —
Inferential Negative 1 2.50 2.50 250  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| / VN, 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 RQ?2, 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 Al-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.
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Figure 3. Effect sizes for MTC vs. Al across comprehension levels

Students’ Perceptions of Al-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. Al-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.

Al 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 Al 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. Al-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. Al-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 Al 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 | 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
Al-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. Al-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. Al-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, Al-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 Al-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 Al-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 &
Cetinkaya, 2020; Vettori et al., 2024).

Despite these shared gains, within the context of this study, the MTC group outperformed the Al-
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 Al-assisted intervention, by contrast, supported comprehension through immediate dialogic
assistance. Learners used Al 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 Al 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 Al provided externally mediated support. MTC mirrors
the metacognitive cycle of identifying, checking, repairing, and evaluating meaning (Pressley,
2002), whereas Al 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-Pena & 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 Al 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 Al-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 Al 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, Al 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 Al-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 Al 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 GenAl-supported interaction enhances self-regulated reading (Pan et al., 2025).
Similar patterns have been reported in recent research, where students valued Al 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. Al 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 Al-assisted monitoring highlight the value of
integrating human-mediated and tool-mediated support. Al 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 Al
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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 Al use depends on learners’ ability to formulate purposeful prompts, critically evaluate
Al 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 Al-mediated and strategy-based monitoring under
equivalent conditions, it extends work in applied linguistics and reading research. The results
suggest that, in this context, Al 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 Al, 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 Al 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 Al-
assisted dialogue with explicit strategy instruction.
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Appendix A

Table of Specification for Reading Comprehension Tests with Sample Items

Comprehension No. of CEFR Reading Subskill(s) .
Level Item Type Items Assessed Sample Question
.theral 1o Multiple Choice 3 ¥dent1fylpg exphcl.t What subject afld Po{gar teach
items) information, locating facts his daughters intensively?
True/False/Not T.Recogms-lng st.atfzd o America has only recently
Given 3 information, distinguishing  started talent searches.
fact vs absence (T/F/NG)
Scanning for details, Match the country (Japan,
Matching 4 matching ideas with Britain, Scandinavia, China)
references with its educational approach.
Inferential (1 . . Drawi lusions, ] Bush
Inferential (101, 1ijc Choje 3 Droving conclusions, ¥y did George Bush launci
items) identifying implied meaning the Competitiveness Initiative?
True/False/Not Distinguishing implied vs Teachers in Brlt’am welc.’omed
Given 3 explicit claims the government s selection of
P gifted students. (T/F/NG)
Match the policy (Talent
Matching ) Linking causes and effects searc}.z, Ega{zta.rzafusm, Extra
across the text teaching) with its intended
outcome.
Inferring unstated meaning, Why m'zght. cgalitarianism in
Short Answer 2 explainine relationshins Scandinavia not always work
P & P effectively?
.Crltlcal (10 Multiple Choice 3 Evaluatlpg wrllter s stance, What is P(?lgar s main belief
items) interpreting evidence about genius?
Agree/Disagree Judging perspectives, giving al?nt should be identified and
4 Justif 3 supborted obinions trained from an early age. Do
Y PP P you agree? Why/Why not?
Discussing implications, What dangers might arise
Short Answer 4 synthesising text with own  from ranking children as
views “exceptionally gifted”?
TOTAL 30
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Appendix B
Scoring Rubric for Short-Answer Items

Analytic Scoring Rubric for Inferential and Critical Comprehension Items

27

Sample Response (Based on Item

iteri Descrinti
Score Criteria escription 27)

Response demonstrates clear “The Japanese approach seems
understanding, provides a logical  most effective because it promotes
explanation, and includes relevant  collaboration and allows stronger
reasoning or evaluation supported  students to reinforce learning by

Accurate
1 (Full interpretation +
credit)  justification +
evaluation

by the text teaching others.”
0.5 Response shows partial
(I.’ar tial Partially accurate + understanding but lacks depth, “Japan is good because students
credit) limited justification clarity, or sufficient reasoning; may help each other.”
be vague or incomplete
Incorrect / .. . v . .
0 (No ) Response is incorrect, off-topic, too “America is best because it has
. irrelevant / no o ”
credit) vague, or missing good schools.
response
Appendix C

Reading Reflection and Monitoring Sheets (Al 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
our 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?
O Inferencing (IN)

01 Asking Questions (AQ)

O Re-reading (RR)

O 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 (Al-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

29

Unit Theme Sz.lmple Text Source Genre Length CEFR Level
Titles (words)
What Is Beauty?; Readin Adapted Upper-
Unit 2 Skin Deep Skin: The Body s Fxpl rgr 3 expository  700-800 intermediate
Canvas prore texts (B1-B2)
. Animals in Racing to Resc"ue Reading Adapt.e d Up per
Unit 3 Danger Koalas; Tracking Explorer 3 expository  700-800 intermediate
& the Snow Leopard P texts (B1-B2)
Sacred Summits; Is Readin Adapted Upper-
Unit 4 Violent Earth  Prediction Ex lorfr 3 expository  700-800 intermediate
Possible? P texts (B1-B2)
. Islands and Land of Fire and Reading Adapt.e d Upper— .
Unit 5 Beaches Ice; The Perfect Explorer 3 expository  700-800 intermediate
Beach P texts (B1-B2)
The World's
. Global Favorite Drug; Reading Adapt.e d Upper— .
Unit 6 . . expository  700-800 intermediate
Addictions Addicted to Explorer 3
. . texts (B1-B2)
Distraction
. IELTS-based IELTS/ Adapted Upper-
Thematically passages and . . . .
Supplementary aliened texts ublisher Publisher  expository 700-800 intermediate
& P materials  texts (B1-B2)
resources

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

30

Scenario

Suggested Prompt to ChatGPT

Visualizing

. Understanding
Confirmation (Signaling
Understanding)

? Confused about a sentence

Q Want to make an inference
Checking understanding
(= Asking a question

% Main idea help

@ Clarifying vocabulary or
concepts

Monitoring progress

&% Reflection or emotional
reaction

D Applying learning

Self-correction

"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."

“I think I understand this part. The author is saying:
interpretation?”
or: “Can you confirm if I understood this correctly: *

¢ > Is that a correct
7‘7”

1 didn t understand this part: * . Can you explain it simply?
What does the author suggest by this sentence: * 7
Is this sentence implying something beyond the literal meaning?

‘

Can I summarize this like this: ’? Is that correct?
Is this what the paragraph is trying to say. * '?

Why did the author mention this detail?
What'’s the purpose of this example?

What’s the main idea of this paragraph?
Can you help me identify the topic sentence here?

What does the word/phrase * "mean in this context?
Is there a simpler way to understand this term?

How can I tell if I 've understood this paragraph correctly?
How should I continue if [’'m unsure about what I just read?

This surprised me. Is this a common issue?
1 didn't expect this. What's the author's tone or intention here?

Can I use this idea in another situation? How?
What does this remind me of from another text?

“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 You clearly understand the part of the “The author is saying X

Understanding  text here.”
You relate/link text to personal
MC Making Connection experience, background knowledge, or “This reminds me of...”
other texts.

You read between the lines: draw

@ IN Inferencing conclusions, make assumptions, or fill in He must be e>’(’01ted
because...
the gaps.
® VI Visualizing You create m ental images to aid “I see a desert with...”
understanding.
® LC Signaling Lack of You are confused or lost “I don’t get what this part is
Comprehension saying.”
. . You formulate questions to clarify or “What does this word mean
? AQ  Asking Questions deepen understanding. here?”

MI Identifying Main  Highlights the core message or key idea  “This paragraph is mainly
Ideas in a passage. about...”

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

O % %

. . Restates content concisely in own ‘this can be summarized as
SM Summarizing R
words.
o . Clribing  You St il ol 0y s i s
Vocabulary/Concepts y ghis p mean?”

words or terms.

. o . ‘I agree with .... Because ...’
You give an opinion, agrees/disagrees,
R 3 :
or reflects critically on content. This makes me ...
because...”

88 ER Evaluating/Reacting

e You realize you didn’t fully
understand something.
Re-reading or e A new part of the text refers back to
Backtracking a previous idea.
e  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.”

RR

o
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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

Student A's coded reading excerpt from "The Impactof  Student A's completed reflection sheet corresponding to the
Climate Change on Butterflies in Britain". coded text

The impact of climate change on butterfles in Britaln
According 10 comservationists, populations of around two flurds of butterfly species have ¢

MTC Monitoring and Reflection Sheet

declined m Botas over the past 40 yeass. If this trend contmues, it might have 1. Reflect on Your Reading Monltoring
tngredistable knock-0n effects for other species 1 the ecosystem. Buttertly eggs develop Code Paragraph/Line Why I used this code
wiho caterpillans and these myects, which are the second stage in o new busterfly's (thoughts/notes)
lifecyele, convume vaut quastities of plant waserial. and in tum set ax prey for birds as
well s bats und other small aimenads. Only by acnsng thesselves wirh an usderstandiog Mi Paragraph 1 1 used M1 because this part
of why butterfly munbers are down can conservationists bope 10 halt or reverse the highlights the main idea
decine. about butterfly decline.
Butterflies prefer outdoor conditions 1o be ‘just n,ht?uh-:b tovatss pefther 100 hot not 0 Paragraph 2 1 used 1D because this
to0 culd Under the conditions of climate change, theleruperature at any given tume m sontence shows an
sumser bs genenally getting warmer, leaving batterflies with the challenge of how to deal important detail about
with this. One of the mam warys 1n Which species 3¢ eustrmg condition st theas 1s by lifecyele timing
changing the time of year at which they are active and reproduce. Schentists refer 10 the
timing of such lfecyele events s pbenclogy’, so when an animal or plast starts % do AQ Paragraph 2 Tused AQ because  had a
somnothing earticr i e year than it wanlly docs. i b wid %0 be Pahanciog ity question about the meaning
plenology’ of ‘phenology’.
These advances have been obwerved alieady i o wide range of buttertlies - imdeed, mont 1,/ RR Paragraph 3 1 used RR beeause | noeded
species are advancing therr phenology % some extent. In Botam, as the average spring 1) to reread ta understand the
tesperntre hos increased by roughly 0.°C over the past 20 years, species have femparinive slfier:
advanced by betwoen threo days and & woek on aversge, 10 keep in lime with cooker
tetsperanizes. s this & sigs that baeterthes are well equipped 10 cope with clisnate change, vc Paragraph 1 1 wsed VC because [ neoded
and readsly adpust o pew tensperatres? Or are these populations under stress, being o clarify the word
denggod abong unwillingly by wimatueally fast changes? The answer is still uaknown, but 'conservationists'
anew stady 1s seekmg to answer these questions

MC Paragraph 5 I used MC because |
Firs, the researchens pulled togetber dta from milloes of rescrds that had been conREctel i dotall sbout
sultmutted by buttertly culmsiats - people who spesd their fiee time cbuerving the 15f honeysuckle diet to my own
activities of differeut species. Thas provided information ou 130 species of batterflies knowledge
Great Britam every year for n 20-year period. They then estmiated the abundance and
dastribation of esch species actoss this tinie, alowg with how far porth in the country they
had moved. The datn also, croceally, allowed tesearchers fo estisase subtie chasges in 2, Choose one strategy you used and explain why you used it,
what tinse of the year each species wis changing iufo an adult batterfly L used MC because it helped me connect between the sentences, and this made me

141 Asalysing the treads in each variable. the researchers dsscovesed that species with axore understand the paragraph beteer:

exible hifecyches were more likely 1o bo able 1o benefit from am entlier smergence drven
by climate change. Soue species are able 1o go from caterpillar 1o busterfly twice or more
per yeas so that the mdradual butrerthes you see dymg m the sprng are the 1

- you

3. Which part of the reading was most difficult, and how did you respond to It?
The mont difficult part was understanding new words like “enthusiasts’. At first, | didn’t
know what It meant, but after | kept reading, 1 found the deflnition o the text, 1 uved the RR
strategy, and that helped me understand the word and continue with the reading.

Other specaes, however, are bess flexible and restncted to a smgle reproductive cycle per

year: For these species, there was no evidence of auy benefit 10 emerping earlber. Indeed. 4, Do you think monitoring your understanding helped? Why or why not?
wonryingly, i was fousd that the species 1 this gowp that specialnse 1 very spevific Yes, monitoring my understanding really helped me. It allowed me to break down the
babitat types, often related o the caterpilla’s preferred diet, actmlly tended to be most ot passage and see what was important In each paragraph. | could identify the main ideas and
Barm from advacing pbenclogy: The beautiful High Brown Frinllay, ofien described as details, and also analyze what the writer wanted me to understand. This made it easier to

Brtam's most endugered butterfly, 18 m ths group. 1t 1s found ouly m coppaced
woodlusd and limestone paverent habitats, 1 1 also  stngle-generation butterly that
s odvanced s phenologs:. This sugests that clnsote change. while vodosbtedty notthe MC 5. Which strategy helped you most today?
sole comse, mught bave piayed a part i the downfail of ts species

follow the text and focus on the key points.

The strategies that helped me the most today were ID and MC, Using ID made me focus on

All s wot Jost, however, Many of Britain's snghe-geperation species show the capacity, 1 the important details that explained the text, and MC helped me connect the [deas between
contivental Europe, to add a second generation m years that are sufficsently warm. sentences and paragraphs. Also, RR was helpful because it made me go back to the words |

1| Therefore, n the climate continses bo warm, species like the Silver-shudded Blue meght didn’t understand and check their meaning, Together, these strategies made the text much
be able to switch to multiple generations m the UK as well. and so begm 1o extract easler to understand,
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Sample 2

C  Rumers wain for mooths before a marathon, but here e severalstrsegies they use
Just before the race. They offen —cartdoad] o eata meal Beavy i carbohydaates o give

€\ them 2 bt of encrgy, They o drink fhids 50 they are hydrated. Even during a marthon,
munaers consume encriy gelsor harsto rephace the glycvgen that their masclos Bave ssed up
Marathon runness get  good might's sleep befoes the race, then pace themselves dusng the
£2c¢ 0 they have the energy o kocp runmng st fow 2 couple of bours

y Iy contrast, pticipats i the Toedos iéants ot etttk kg bresks
10 iqmuu-k Abhosgh there ase efshmert poisae the e, mos s
exist on encrgy gebs and run Nih day and mght. As a result, nuners sider from sl
[ A

A Th e cac s v it ks and m0r0 A0t 0 QNG e 6 this I shater
3
Sciontists icsted 25 ruseers n the Tor des
confused

etz 10080 o theeffocsof sk deprivation nd chokol musele inflammution ad e, They
whatpezza s C0Mparod theye resats with am carker sty done on ity fit sthlcses who had ren the

[

Saaurer | 6o%alometer UbraeTral du MotBlanc—n o uull\ fough but mmll sy fae: Jonas
takng 7 3
F Thescientists explained the resubs by saying that the cumabutive effects of seep
depavation forced runners o decrea ther sped and inensity, belping to preserve emsche
Sample 3

Lo,
Aped el Mmm-

The Vankbing Croature of he Wil

we e v-unu\anh- u-u—-u-pmu-— A

igt dilficuit dn fimd or catch. Solary smew Sropards biend imee the Badscape s e
Indrpbist e i actw st Mot prerir mies b Word I s beepard dmvrhoery for yrare
falg 't (e 27 Fer aren ane

&b s Moy

: Text coding and Al scaffolding

33

(7 R

Reading Titk: Sleoples Marathons
1. Reflect on Your Reading Monitoring

Instructions: As you read, fill out the sheet by marking where you usod each strategy code and
explain your thought process.

Code | Paragraph Line Why | used this code (thoughts/otes)
IN Line.... | linforrod that the author meant X because of the
contet
i | used signal understanding because | understood the
Su v 23 lcontexd,
2. Ch strategy y explain why you used it.

Strategy Code: MC

Explanatwn: | ysed making connections because the author mentioned the same
Idea twice, and connecting those parts helped me understand it

3. Which part of the reading was most difficult, and how did you respond to it?
Probably in paragraph E, but | reread it and understood the context.

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

Yes, it made me realize when | was confused and needed to
reread or think more carefully.

6. Which strategy helped you ;noo! !odéy?
L Inferencing (IN)
3 Asking Questions (AQ)

reading (RR)

Making connections (MC)

A&
Reading Tk T Wil thosh ot

st S 5 nw:_:-uﬂ:_::r-:::_a—-u.. h:;muwwmm W&M —_— -
4] . vty samers Grags b photegraph thon. Mllllnhhl_l.lnnlD m“‘:.mmﬂ by i you il esch vmegy
g, g B eih s B ol Far thi il " TerTrT—
G Bt DO W e e e s e et Thi e B i e sl bt}
pecics®) 0¥ “m::hhﬁh—#u:hm:ﬁl::dmhh the Individusl cans, thelr M v e ;:“rmlhhriumxmmﬁk
-"33“"“'3' L € Using Fhotegraph mew lspards is " -
& ptt L Sk i &:T:ﬁumﬂ&;ﬁﬁﬁ:iklrﬂ Vark wl & | lleend w) P TR Mu'.! aF
P Foblwing; irus ks ba the snuw and seurehing for the legendary. ieamiiful, and eheshe snow [
Bewpard, Ho spand many hours contomplating nnd recsrding the cais D e, ik ) L hesne o sbrareqy vom el and cxplada why vie merd il
i a"'\sﬁ'lah Sty ol ]
5?““ & 0TS pamcen venrs dutes, = Roilmey hich quulm_ﬁg_w_'ﬂ% *e
e ::{):;Jb :ﬁ“w;um-%._“n,nu:man_:’: M""Ww Whe B ol
Free] e cats duriag & four-
Q‘ i :W_ L l'lﬂlﬂ-l-;l‘.‘l?‘m mgl baikdiged hand a0 be seom in A ﬂm;sll he X Wi e of the resdiag wos mood diffiouls snd how &d yo u respend 1o
et gy SR usnhs S o b Sty P (s Wl e Gttt o S S, Ll A do e ) iy
L\.ﬂtnwhr:a:mfn:;:r“{um nmk:;:-:r-..- manih & speditian s \ LR Mu:hﬁ“ W B -
i adskh, i capimre snew i meniii g b uindiridanding 4 (1) 3
Jr here M . : ) )
| (Sent n Mesar i pse 10 snmreto e e ke e ety 1 o .l el b bl Qi vordug b ety ly forg
S beajinrds Iend ba move sm radks bs the foidiies. sepping il ceriais phaco B0 .
e e o i ey B < e e e s, 0 we ooy LJr, He ol Ueluded (e doseb Ll e b
oC e .'n—a:.-hmm ames el i expediion. 't o s
P NP L Pl kel L . How modvated was o 9 Aeep resding 1l s

-
W BRANPOVE L praup of Nerwepiss selcatists b weriag wilh Stew Lospard Fousdstes Pairs
v docmnieni ik andsmabs Uy Usbeg nmers irupe. Like Winsew, il Merweghims prefer
camcrn (Fapy Decame they are som-mvashe, From

Aa cam benen 10
g do e Aovugyiapeomnaiic ininual cuts lrum, Uhcis oot

Rty wobdel, " vy of ol @) T e il B e
e L )
. Which srato belpd s i oy

e, Iy Shide BRalyst e s SR SRV

srwctures of the keopards i (he aren. humting snitegies. soi thelr acts s and b (IK)

S el 195 Ghldangr Tostimes. Unbike sburvationnl sudies which reflect the ssbjectie pore of ane )
. researcher, fiims of wildife can be neviewed by teams of researchery, Fer sxampie, Quossons (A0
unin Spvons Vepfbel LT et iers fasulilar with the kabitat might insewpare photngraphs difierently
Fruupdhaditrt gihe? frmm forelgnes whe do s know the orgbon s well, The Ners eglnns ure ab collrcting [ (a)
{ feived’s Vot sl o genclie amalyvis e 01
el Vo—ledag Uheed e Remnd Rugeon @
s crudoh a5
b, ATES Soatteiec & el i M of VAT T
wrafhies )

& e origieal

S amien,  fpr et Fring®
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Sample 4

M

i

b
30,'npy,®mmmm from their umforms. The men met inthe area between the Fenches 1o alk to-

o o Lo 918

i to 0
b o ittt B I alott v

Soccer in the Time of War
A Whenever socee players patiipetein  game,teir gol i 10 play beter tha tei com
petites, Ussally, the featn i well known as part of & league or associaton of soc-
e e,
R,
- Just players from asother team.

B June of 914 was o tense time in Europe after Archduke Frane Ferdinand was kilked
Work) War I startod i July.whern condhices 1 Europe rvided countrios 1o two groups Inis
On the

other side, Gemsany, Austria-Hungary, aad the Ottoman Empie formed W
Durng the st mvonths of the wat, most of the Crman tigops moved wes ko and

Frmce, an area that came 1o be known as the Westem Froat.

0

’ QDB et in the autum, the owosmﬁ forees stopped moving ocross the and and dug
trnches—long, natrow disches decp enough for 4 tan 0 sand i, 4 . Why Nﬂd%7
ook how dd WP 7

( Warfase continued from the trenches during October, Noveanbier, and much of December
IDﬂmwihu of Christmas on December 25; 3 remarkable thing happened. Sole
dies on bosh sides called for a troc, 0 period when hosilits and guafire stopped for a

whike, Dunag this tn sokdirs from Germany, France, 'Ki% and Brtain

g ( songs nd exchanged small gifls. These included sweets, tobieco, wine. and

rand ke cae o the dead and woundod.

) The most remarkable part of the troce was that the enemy soldiers started playing soscer
together instead of fighting esch other, When o Geensen team played a Bitish one, the Get-
mans woo with a score of 3 to 2, Mom who participated wrote keters home and diary cntnics
1o remark on the unustal socoer match. They noted that other informal soccer games started,
' m‘ —

£ Many of the soldiers were tired of warface and wanted o continue the truce. However, the
militaryReaders dissgrd and by the start of Jauary in 1915, he fghting esumed. Unfortye
nately, he roce was  umique event and never wn the war coatinued

Appendix I

Al-Based Group — Sample Student Work

Reading Tk: SOCCH in Hwe._od war
1. Reflect on Your Reading Monitoring

Instructions: As you read, fill out the sheet by marking where you used cach strategy code and
explain your thought process,

Codelhngnphlune Why I used this code (thoughts/notes)

IN| L0 [Linelo]l inferred that the author meant X because of the
jcontext.
Nz To T 10 Make W G ond|
® A.~Q Ve ah‘:e‘}mw
AQ B " 0 e Comnct #he (des

2. Choose one strategy you used and explain why you used it.
Strategy Code: YT
Explanation: j§ mkﬁ it a8/ do wdiind the wor.

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

B, 1 hod 40 AR iv 4o sndushond Ho¢ don

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

)Ml,,in Hhis Pmamyl\ W od It Mlps readioy - asior

5. Which strategy helped you most today?
0 Inferencing (IN)

Msking Questions (AQ)

[ Re-reading (RR)

0 Other:

This appendix provides a sample of a student’s work from the Al-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

Reading in a Foreign Language 38(1)
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Student A's interaction with ChatGPT Student A's completed reflection sheet corresponding to the

coded text
Reading Tithe: e mpact of vl cangeonbueies i

W CATIIPTY s o Frsi yer vty Shadert magorng I LIgiah. 1w

PO ol A K W R P W W Think About How You Used ChatGPT in the reading text of this week

-~

netdes LeCh nodk

T 1. What part of the reading did you ask ChatGPT about? And What question did you ask

P e 148 e 30 Sl Fare’ o-r o ChatGPT? hétpsichaigpt com's/
WO v LN Labe setesy
: :w:u)uwuﬂﬁpﬂ-lmml“m (hmml‘edﬂm, [.w‘guwm
X G e s BB N askod him about 1o man Bea of the paragraph Among thase spacies, tesadrchirs observed at those that have been
Arneson e wriencn Srancing ther phenciogy e mos over the 20-year sty period o had the most postive bends in abundance,
i et et B o i o e iy QR bt and rorward extert Foe hese species, such 28 Briain's Siest buttorly, e darty Smal Bue, whase coloni
. Omw o '8.4p 10 2 hundred shong, some develop into buerties early in sprng. allowng ther summer generaions 1o complele
S aapimoiec e ity oot repeoducive cyeks by auluma 50 tial more popuation growth occurs
Aottan et e o o e oty 2. What did you learn or understand better after ChatGPT's help?
* [ o vhen o () i o 1] fering o ] npaten wasienrs o fa] ituniennre | avgrieatan
gk queatiorn | wagie s i @ peageh hee wgue iemathing.
*Lhwrel Wt e doen e ather sabe m tertesce 1T N |U’0&@0¢0Nmmmlm
S S G e e, e o hey et 6ach o, & | 50 eamed a
L - - Foatium [SPP— new word that ChaiGPT axplained ts meaning o ms,
OO T v ¢ nd | undersinod the main poinfs of the paragraphs when
| 2shed ChatGPT

- o promn

GO £ 80 g ia VG SM ST NP YO STy W e 2ty e, 4 G g wed e e

At Py, 18 kg it g by s 3. How did this change the way you feel about reading English texts?
(E.g., less stressed, more confident, still confused...)

Bertert — whwrenwe o T rway. un g o ey 1 mada it earer, and | lel | would b 0 simplo whan | need ChaGPTS
Mo 110 st et B Pt when | Face scme struggles whig reading. It made me ust il whee |
“Ym avang tromdsie vesualiting s part of the test Other 3pecies needed ¥ understand Engfish texts by clarting them

however are kews fesisie and restricted 10 & tnghe reproductive yche
Par yoar. Tor these species, thers wa no evidence of any benafit 1o

e, (haing ary detats shapes. (OIS o acions That Can help me
understend it better ™

Love this question @ B Vieushzing & 5uch & powertul mading Strategyt LaTs tum the tedt into » intie
“rental mOvie” you cen picture.

e Scone 1 — Floxible va. Less Flexible Species
= bmagne bes groues of butterflies
* Group A (fleiblel: Thay can have seversl generations per yuar. They can shift earier # nesded snd
A enetit
*  Group B (s fesiblel Thay have only one generstion per year. If they smerge aarker they dom
QI ey b sse W foom) or Coribisems bren | rnady pot

M Scone 2 — The Special Diet Problem

o Puture & caterpeilan Wit anty asts Gne Mind of ket

= M Whe butterly smerpes 150 sarty, the plant hasn't Grown yet « the caterpiiar starves.
. Tharswhy an b e LR TR

M Scene 3 The High Beown Frititary

1 ik § miandenitood this earker part. © Among these speches.

Yes — let's slow down and re-read carefully together

Originat sentence:
TAMOng these species. researchan observed that hote whech Rave Been sdvancing thes phenology the

MGEt v the 20-year Mudy Perod Ao had the Mot Postive trands in sbundance detrbutian snd
oAt atent

Step 1 — Identify the subject
*  Mesearchens obverved wpecies
© They 1oaked a1 how much tese species wers Changing thet tming (Phanclogy) cver 30 yaars.

Step 2 — Broak the key terme

Advancing theie phenclogy « IhMNG thew bia events (He Dreesng Rawenng Migrating) earker
Powtive Lends In AbUNGANCE « el Mumbers (BEPUIALion) were GO g Mot Sawn.
OISttt = whare they are fowrd, thes range was s (=esding

Horthwards extent = thay wers moving hther north (probably beceuse of wanmming clenates)

Step 3 — Skmple restatoment

Thee Gomims Vhat & Marmmd Thans Fominds She st (i Brinems sasten aash caarl abon Rad e host mistermms

Reading in a Foreign Language 38(1)



Abdelhalim: Comprehension monitoring in EFL reading: Text coding and Al scaffolding 36

Sample 2

e e e v Srmrtmm Ky w e s b A e b
T T e

e 1 B — s mad e s Prarvios asskeg e, s U8 feut bmas @ 0 TR |t semaer e
PIEEIOAD LBILE Y OO S N T SRR LG O b e 3 SO W

i mhaasl srs paete # whamaner yr ve ety

Pt i P o e Precier M Srgerta e dof Wirlbarmbs Uee $oad S8 et s isees. i froel o e
s mey — | e T e (Rt R, e s A T o] e Thar (it i wnrnd i TRl e
e g Wik s b il miaal” Wil iy v O e el e o s yisnilie et Al (B
gt T 110 hrray Eancy wh [prns ve bl sbat.

e o e L T ]
et

O e i i W i o, iyl s it
-

Gt qumatannt =

o e ezn b
L ] - B a—
e

Th mtnas deamisps 19 Srpeent iy Theeeeg

= T enolaboel roke ey, Cartn Mo eg Mo i e

= Thms beeran erporbarcs (embbonde seboey, ot

o The darew v i ol poluson. Frel

L L e e e T

S Oumrall ten S e Sl e are s just bal Ue geaten Makaw — Py S glnbaty
A o sconaers

B s et v s ey e e LT ag S S et T ST b Y e e W

Amnssturat
B el et (AR

has mrombes! e

e -

- i s aben = arag by i b

spmutre, scotmitrs Bed Rrman deoiapens

1= 4 P s ral magenin e hem ot Jm T dabie LA sy amel Bt s £485 v

et o (WL This reakes S segsmers mior e beceae Hiey e Soen seeciaiats be weter
The text mentions “carbon storage.” Can you explain why wetlands are
conssdered natural carbon sinks?

Exceflent question @ |

Wetlands ane called natural carbon sinks because they trap and hold carbon instead of letting it escape nto
the stmosphere as OOy Here's hew it warks:

1. Plants in wetlands grow quickly — they absork carbon dicxide (C0:) fram the air during
photosmihesis.

2. Whan plsnts die. they utuslly decompose and relesse CO: back into the air,

3. But im wetlands, the soil is waterlogged and oxygen-poor — this sh e

4. Instead of breaking down fully. the plant material builds up a5 peat or crganic matter.

5. Owver hundreds or thousands of years, this lecks away massive amounts of carbon in the sod.

@ That's why wetlands are ke glant “carbon banks™ — storng carton safely for long periods.
I wetlands are drained, all that stored carbon i suddenly released, which accelerates elimate change.

Wsuld you like me to make & simple diagram/chain (Wetlands — Stare carbon — Climate pratection |/
Drained wethands — Release O0; — Climate harm) 5o it's even chearer?

What does the term subsidence mean in the context of peatlands?

Good recall — let's revisit sulssidence in the peatiand contest =
& Sulbnidence = the sinking or lowering of the ground surface.
In peatiands, thiz happens when:
1. Water ks drained — peat dries out,
2. Mierabes [bacteria, fungi) break down the peat = relessing CO; and methane.

3. Soll volame shrinks and compresses — the land surface drops lower each year,
4. In extreme cases, the land sinks se much it gees below sea level and becames useless far larming or

building.
In the passage. it says peat can compress up to 90 om per year — that's nearly a meter of land sinking
arrwally!
- Seinshart: subsidence in peatlands = the ground sinking as drained peat decompoes and lowes
wokume.

Dio you want me to also show how Tanks te rge AMD human pr ]
or flooding)?

Reading in a Foreign Language 38(1)

Date: 19/9/2023
Reading Title: The Impact of cimate change on butterfes in Britain
Think About How You Used ChatGPT in the reading text of this week

1. What part of the reading did you ask ChatGPT about? And What question did you ask
ChatGPT?

[You can past the chat link)

2. What did you learn or understand better after ChatGPT's help?
Tunderstand the text much better

3. How did this change the way you feel about reading English texts? (Eg, less stressed,
more confident, still confused..)

Less stress, more confidence
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Sample 3

Keaqing 1ie: _, s i

' ’ 4 Think About How You Used ChatGPT in the reading text of this week
Rl Al oigblragrimicdelie et RSt 1. What part of the reading did you ask ChatGPT about? And What question did you ask
ChatGPT?
o ks ks pvn Msr iy (Yow can past the chat link)

e 2. What did you learn or understand better after ChatGPT"s help?
. . ] A volcanic 0on k means. |
al s | f oceans a ChatGPT made the
Ay plnstyind s Yo ideas in the text much clearer

3. How did this change the way you feel about reading English texts?
(E.g.. less stressed, more confident, still confused...)

Sample 4

Reading Title: Socoer in the time of war

Thisk About How You Used ChatGPT in the reading fext of this week

1. Wikt part of the reading did you sk ChatGPT about? And What question did you avk
ChasGrrs
Vo com s hve choat Himky
1 asked ChatGPT for help 10 Clear my misunderstanding
and some words that | wasnt familiar with
hitps //Chalgpt COmM/Share/68c463cc-2084-800C-ae!5-64512165076
2. Wha ~

4 did you bearm or wnderstand better after ChatGRT s he

1 understood a sentence that | thought | did Dut | was wrong with ChatGPT's help.
this will greatly benefit me in the exams inshallah

did this change the way you §
(E.g tews stressed. more confident.

bowt reading Eaglish texts?
" confused_.)

I'm starting to feel less dependent on ChatGPT and
ask only when i have doubts but other than that I'm
orettt confident with myselt

- mativated was you new te keep resding snd sobiog?

I'm siowly getting more and more independent and
1 can now read between the knes, | feel optimistic
and determined 10 get befter and better.
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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 V4 p

Literal MTC 17 17.35 295.00 142.00  0.088 .930
Al 17 17.65 300.00

Inferential MTC 17 1791 304.50 13750 0.246 .806
Al 17 17.09 290.50

Critical MTC 17 19.29 328.00 114.00 1.078 .281
Al 17 15.71 267.00

Total reading score MTC 17 18.44 313.50 128.50  0.555 .579
Al 17 16.56 281.50

Note. MTC = traditional instruction group; Al = Al-supported group. Mann—Whitney U tests indicated no
significant pretest differences between groups on any reading dimension (p > .05).

Appendix K

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

Raw Data Extract Initial Code Category Theme
“I didn’t understand... ChatGPT i . comprehension Cognitive Support and
. . clarifying meaning . .
explained it. support Meaning Construction
“ChatGPT helped me confirm my confirming inferential Cognitive Support and
interpretation.” interpretation processing Meaning Construction
“It helped me see which parts are awareness of metacognitive Metacognitive Awareness
easy or hard to read.” difficulty awareness and Strategy Regulation

questioning for Metacognitive Awareness

“I kept asking... to stay focused.” strategy regulation

understanding and Strategy Regulation
“I feel less stressed... it made . affective Affective and Cognitive
. . reduced anxiety
reading easier. engagement Engagement
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Raw Data Extract Initial Code Category Theme
“I reread slowly until it became . . Metacognitive Awareness
’s re-reading repair strategy .
clear. and Strategy Regulation
“I must also try to read alone.” independence autonomy Developing Autonomy and
awareness development Strategy Transfer
“Sometimes ChatGPT .. . . .
. . critical evaluation strategic Developing Autonomy and
misunderstood; I had to think .
of tool independence Strategy Transfer

myself too.”

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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