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Abstract

This study examined the impact of Problem-solving Reading Strategies (PROBs), a
specific subset of Metacognitive Reading Strategies (MRSs), on reading
comprehension and strategy awareness among young Moroccan EFL learners. The
first phase investigated the feasibility of explicitly teaching PROBs to young
learners. The second phase examined the effects of PROBs on students’ reading
comprehension, while the final phase explored how the intervention influenced
students’ strategy awareness. Adopting a quasi-experimental, non-equivalent
control group pre-test—post-test design, the study involved 31 elementary-level
young EFL learners enrvolled at a Moroccan EFL center. Participants were
randomly assigned to either an experimental group (n=17) or a control group
(n=14). Data were collected using the A2 Key for Schools Cambridge reading test
as a pre-test and post-test. In addition, the Metacognitive Awareness of Reading
Strategies Inventory (MARSI) by Mokhtari and Reichard was used to assess
students’ strategy awareness before and after the intervention. Data analysis using
independent t-tests demonstrated that explicit PROB instruction is feasible when
delivered through metacognitive scaffolding and structured PROB-based programs.
This feasibility was reflected in the intervention’s positive outcomes. The
experimental group showed statistically significant improvement in reading
comprehension (p=0.04), indicating an enhanced ability to solve comprehension
challenges and sustain overall text comprehension. Furthermore, the intervention
increased students’ strategy awareness, enabling them to become active users of
PROBs. These findings offer important implications for educators and curriculum
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developers, highlighting the potential of PROB-focused instruction in improving
EFL literacy outcomes.

Keywords: Basic literacy, metacognitive reading strategy awareness, problem-
solving strategies, reading comprehension, young EFL students.

1. INTRODUCTION

Reading serves as a foundational skill in the acquisition of English as a Foreign Language
(EFL), playing a critical role in improving students’ language proficiency while also developing
their critical thinking abilities (Brown, 2014). However, poor reading comprehension continues
to pose a significant challenge, particularly for young EFL learners. This issue is primarily
attributed to the excessive reliance on traditional teaching methods and the lack of strategy-based
instructional approaches. As a result, many EFL students are unable to address their
comprehension difficulties or engage in reflective learning practice.

Comprehension difficulties in EFL reading are closely linked to the use of reading
strategies, particularly Metacognitive Reading Strategies (MRSs). These strategies enable
learners to plan, monitor, and evaluate their learning processes, thereby fostering autonomy, a
critical factor for long-term success in language acquisition (Mokhtari & Reichard, 2002; Nash-
Ditzel, 2010). Among the different types of metacognitive strategies, those that involve problem-
solving are especially important because they allow learners to regulate meaning-making
processes while actively confronting textual challenges. Unlike global or support strategies,
problem-solving approaches directly engage learners in resolving comprehension breakdowns,
making them highly relevant for instructional purposes. Effectively addressing EFL
comprehension challenges, therefore, requires MRSs that emphasize problem-solving and critical
thinking. As Mokhtari and Reichard (2002) observed, Problem-solving Reading Strategies
(PROBs) are especially effective in resolving difficulties during reading tasks, functioning as a
form of “rapid intervention”.

Research has extensively examined the relationship between MRSs and reading
comprehension across various educational contexts and populations, particularly in EFL settings
(e.g., Cantrell et al., 2010; Koli¢-Vehovec & Bajsanski, 2006; Rastegar et al., 2017). These studies
have generally reported the positive impact of different MRS-based programs on reading
comprehension. However, few have focused specifically on PROBs. In the Moroccan context,
research on this specific dimension remains limited, despite growing scholarly interest in the role
of metacognition in EFL reading (e.g., Amzil, 2022; Jarrar, 2022; Msaddek, 2023). Therefore,
there is a clear need to investigate the feasibility of PROBs instruction and its potential
effectiveness in enhancing reading comprehension among young Moroccan EFL learners.

While previous studies have shed light on the role of MRSs in enhancing comprehension,
they have concentrated mainly on adult learners or emphasized global and support strategies.
Limited attention has been given to the explicit teaching of PROBs, particularly among young
EFL learners in the Moroccan context, where early intervention may be crucial to reading success.
To address this gap, the present study investigates the impact of PROBs on reading
comprehension and strategy awareness among young Moroccan EFL learners. Specifically, the
study seeks to answer the following research questions:

1. To what extent is explicit instruction in PROBs feasible among young EFL learners?
2. To what extent do PROBs enhance reading comprehension among Moroccan EFL learners?
3. To what extent do PROBs develop Moroccan EFL learners’ awareness of reading strategies?

This study extends previous research by addressing an underexplored area: the explicit
teaching of PROBs among young EFL learners. By focusing on Moroccan primary students, it
emphasizes the importance of early intervention in developing both reading comprehension and
strategy awareness. The findings are expected to contribute to EFL pedagogy by demonstrating
the feasibility and potential benefits of integrating PROBs into classroom instruction.
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2. LITERATURE REVIEW

The relationship between MRSs and reading comprehension among EFL learners is well
documented (Koli¢-Vehovec & Bajsanski, 2006; Rastegar et al., 2017; Zarei, 2018). These studies
highlighted the crucial role that MRSs might play in enhancing EFL literacy skills, particularly in
reading. Given their strong association with reading, MRSs have been widely examined for their
predictive power in the context of L2 reading literacy. In this context, numerous research papers
have investigated the effectiveness of different MRS-based programs in improving various
aspects of L2 literacy, with a particular focus on reading comprehension and strategy awareness.
The following subsections review some literature on the first and second questions due to their
interconnection. This means that studies reporting the positive effects of explicitly teaching
PROBs on reading comprehension inherently reinforce the feasibility of such instruction.

2.1 Problem-Solving Reading Strategies and Reading Comprehension

As previous research has demonstrated, PROBs constitute the most frequently used type of
MRSs and serve as strong predictors of reading comprehension success (Par, 2020). Accordingly,
several studies have examined the impact of PROBs on reading comprehension in different EFL
contexts worldwide. In their research on the effects of MRSs on comprehension among rural
Indonesian EFL learners, Pahrizal et al. (2024) used the Metacognitive Awareness of Reading
Strategies Inventory-Revised (MARSI-R) (Mokhtari et al., 2018) alongside reading scores from
114 EFL learners to examine the potential effect of MRSs on reading comprehension
performance. The results of the inferential analysis revealed that the most significant part of the
MARSI-R was that of PROBs. In other words, PROBs had the greatest impact on reading
comprehension performance compared to other MRSs, such as Support Reading Strategies (SUP)
or Global Reading Strategies (GLOB).

In a similar vein, Umunna and Ebenebe (2020) examined the efficiency of PROBs in
developing the reading comprehension abilities of Indonesian EFL students. The final sample
(n=179) was divided into an experimental group (n=83) and a control group (n=96). The treatment
provided to the experimental group was based on the explicit instruction of PROBs during reading
comprehension sessions. By using a reading comprehension test (pre-test and post-test) as the
data collection tool and an ANCOVA as the data analysis statistical test, the study results revealed
that students’ scores of reading comprehension were significant (p<0.000) in comparison to the
control group, which did not show any substantial improvement in the reading comprehension
scores.

In a problem-based learning setting, Syahfutra and Niah (2019) implemented a PROB-
based intervention with Indonesian EFL students to enhance their reading comprehension skills.
Their findings indicated that the PROB-based instructional approach was highly effective, as
reflected in the improved reading comprehension scores of the experimental group. Similarly, in
another EFL context, Younus and Khan (2017) conducted a quasi-experimental study involving
two groups. The experimental group received instruction through a strategy-based approach,
while the control group was taught using a teacher-centred method. Data were collected using a
reading comprehension test and the Survey of Reading Strategies (SORS) questionnaire
(Mokhtari & Sheorey, 2002) in a pre-test and post-test design. ANOVA results demonstrated
significant improvements in the reading comprehension performance and reading strategy
awareness of Pakistani students following the strategy-based intervention.

Various studies further validate the positive impact of MRSs on reading comprehension.
Dabarera et al. (2014) investigated the role of metacognitive scaffolding and monitoring in
enhancing reading comprehension among 67 ESL students in Singapore. The study employed an
intervention featuring the explicit teaching of MRSs through the reciprocal teaching approach.
Results revealed that metacognitive strategy instruction increased students’ metacognitive
awareness, leading to modest yet statistically significant improvements in reading
comprehension. Conversely, Prieto Rodriguez (2014) found that sufficient explicit instruction in
MRSs could significantly enhance students’ reading comprehension skills. While Dabarera et al.
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(2014) noted that the effects of explicit MRS instruction were not particularly pronounced, Prieto
Rodriguez’s (2014) findings suggested otherwise. Crucially, the success of MRS-based training
depends on several factors that researchers must carefully manage to minimize any challenges in
implementing the intervention effectively.

Furthermore, Houtveen and van de Grift (2007) explored the impact of implementing
various MRSs on the reading comprehension of elementary EFL students. Their findings showed
that students in the experimental group achieved significantly greater improvements in
metacognitive skills related to reading comprehension compared to those in the control group.
This progress was evident in their enhanced reading comprehension scores, suggesting that the
MRS intervention effectively encouraged the development of robust reading comprehension
abilities among the students.

Even though a plethora of studies have investigated the role of different MRSs in
developing specific aspects of reading comprehension, several key areas remain under-
researched. First, while many studies have centered on MRSs as the primary intervention, only a
few have explicitly focused on PROBs within a strategy-based framework. Second, explicit
training in basic regulatory strategies (PROBs) has been more commonly investigated among
adolescent and adult learners, with limited attention given to younger EFL students. Such limited
attention highlights a significant research gap regarding the impact of PROBs on young learners’
outcomes, such as improvements in reading comprehension.

2.2 Problem-Solving Reading Strategies and Strategy Awareness

While the positive relationship between MRSs and reading comprehension is well-
documented, the connection between MRSs and students’ strategy use is also widely recognized
(Cantrell et al., 2010; Nash-Ditzel, 2010; Younus & Khan, 2017). However, questions remain
regarding whether PROBs can effectively enhance strategy awareness among young EFL
learners. The potential positive impact of PROBs on reading comprehension does not necessarily
guarantee a corresponding improvement in strategy awareness. In other words, students may
demonstrate progress in reading comprehension without actively reporting or recognizing their
use of these strategies. Consequently, it is crucial to investigate students’ awareness of PROBs to
determine whether improvements in reading comprehension are directly linked to the utilization
of strategies such as PROBs in this specific context.

In their study on the impact of PROBs on students’ achievement, strategy use, attitudes,
and motivation, Gok and Silay (2010) investigated the effectiveness of PROBs in improving
various learning outcomes, including the aspect of strategy awareness, referred to as students’
strategy levels. The PROB instruction was delivered using a cooperative learning approach, where
PROBs were practiced in group and pair settings to support strategy acquisition. The findings
revealed that students in the experimental group outperformed those in the control group in terms
of achievement, attitude, and motivation, demonstrating a significant improvement in their use of
MRSs. These results indicate that the explicit teaching of PROBs through cooperative methods
substantially enhanced students’ awareness of these strategies, as evidenced by their reported use
of different PROBs.

In a strategy-based instructional context, Cantrell et al. (2010) investigated the impact of a
strategy-focused program on the reading comprehension and strategy use of struggling adolescent
readers (n=655; experimental group=365, control group=290). The intervention targeted 6th and
9th-grade students and spanned an entire academic year. Assessments of reading comprehension
and strategy use revealed that students in the experimental group outperformed those in the
control group. Additionally, the MARSI results indicated that experimental group students
predominantly utilized PROBs compared to other types of MRSs. These findings show that
middle school students can use PROBs and, thus, can be involved in problem-solving tasks that
aim to improve reading comprehension.

As highlighted in the reviewed studies, the implementation of PROBs within MRS-based
programs explicitly aimed at enhancing strategy awareness among young EFL learners remains
underexplored. Much of the existing research has concentrated on other dimensions of strategy
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instruction, such as research aimed at improving specific reading outcomes, such as
comprehension. The question of whether explicit instruction in PROBs can effectively enhance
students’ awareness of these strategies remains insufficiently addressed. To address these gaps,
this research paper seeks to contribute to the field of strategy instruction by investigating this area
within the context of Moroccan EFL learners, offering insights into the potential of PROBs to
improve strategy awareness in this specific educational setting.

3.  METHODS
3.1 Research Design

This study adopted a quasi-experimental non-equivalent control group pre-test—post-test
design as its methodological framework. This choice was driven by practical constraints that
prevented random assignment of participants to groups, which ruled out the possibility of
implementing a proper experimental design. Instead, the researchers worked with two pre-
existing, intact EFL classes: one assigned as the experimental group, which received explicit
instruction in PROBs, and the other as the control group, which followed conventional reading
instruction. The non-equivalent control group design was selected as it allows for comparison of
learning gains over time, even in the absence of randomization, which is often infeasible in real-
world educational contexts (Barnes, 2019).

While this design may introduce potential confounding variables (e.g., differences in prior
ability, motivation, or teaching conditions), steps were taken to mitigate these risks. First, the
researchers ensured that both groups had similar proficiency levels based on placement test
scores. Normally, students at the language center are placed based on their proficiency level
before being assigned to one of the Cambridge qualifications (Starters, Movers, Flyers, A2 Key
for Schools, etc.). Second, the same instructor and instructional time for both groups were used.
Third, identical pre- and post-tests were administered for both groups. Last, statistical analyses
(e.g., paired and independent samples t-tests) were conducted to examine within- and between-
group changes.

3.2 Participants

The study was conducted with 31 middle school students enrolled in an EFL program at a
Cambridge-authorized center in Casablanca, Morocco. The participants, aged 11 to 14, learn
English as their third language (L3), with French as their second language (L2) and Arabic as
their mother tongue (L1). These students were selected based on their enrollment in the program
and regular attendance during the study period. They predominantly come from affluent families,
reside in upscale neighborhoods of Casablanca, and attend high-cost bilingual international
schools.

The selection of this sample was driven by accessibility and institutional approval. The
final number of students in each class, including gender division, was in accordance with the
guidelines of the institution. The research site was chosen due to its openness to external research
and its structured EFL program. While this context offers a potentially valuable setting for
examining MRSs in a well-supported learning environment, it may limit the generalizability of
the findings to students from less privileged or different socio-economic backgrounds.

Inclusion criteria involved students aged 11-14 enrolled in the EFL program for at least
one academic year and having parental consent to participate. Students with learning disabilities
or those receiving additional support for diagnosed reading difficulties were excluded from the
study to maintain group homogeneity and avoid confounding variables. As outlined in Table 1,
the participants were divided into two groups: an experimental group of 17 students (7 males and
10 females) and a control group of 14 students (6 males and 8 females).
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Table 1. Participant demographics.

Group Total Participants = Male = Female Age Range
Experimental 17 7 10 11-14
Control 14 6 8 11-14

3.3 Intervention

The intervention in this study focused on the explicit instruction of MRSs, specifically
targeting PROBs, which are fundamental to metacognitive strategic competence. PROBs enable
students to monitor and regulate their comprehension by developing strategies to overcome
breakdowns during reading tasks, which is crucial in EFL contexts. By equipping students with
these strategies, the intervention aimed to foster greater independence and resilience in their
reading comprehension processes.

As defined by Mokhtari and Reichard (2002) in their Metacognitive Awareness of Reading
Strategies Inventory (MARSI), PROBs refer to strategic actions taken during the ‘while-reading’
phase when comprehension is disrupted or at risk of failure. The 2002 version of MARSI was
intentionally selected over the 2018 revision because it includes a more detailed and extensive list
of PROBs, which directly aligns with the aims of this study. Although the 2018 version offers
refinements for broader strategy categories, the original 2002 version better serves a focused
intervention centered exclusively on PROBs.

PROBs were explicitly taught using the Cognitive Academic Language Learning Approach
(CALLA) developed by Chamot and O’Malley (1996). This instructional framework, which is
designed to teach diverse reading strategies explicitly, consists of five stages: preparation,
presentation, practice, self-evaluation, and expansion. Every stage of the CALLA instructional
framework was personalized to the needs of Moroccan middle school students learning English
as their third language (L3).

1. Preparation: In the preparation stage, students were introduced to the concept of metacognitive
awareness and general metacognitive reading strategies used to monitor and regulate
comprehension. Through guided class discussions, students shared common reading
difficulties and their current reading habits. This stage served as an activator of prior
knowledge and a builder of new ‘strategy-based schemata’ of reading.

2. Presentation: The presentation stage focused on exposing students to PROBs. PROBs were
introduced through explicit instruction and teacher modeling. The teacher used think-aloud
protocols to demonstrate how to apply each strategy when facing a reading difficulty. For
instance, while modeling the reading strategy, the teacher paused during the reading process,
highlighting a confusing sentence, and reread it while explaining the thought process behind
the choice. This approach allowed students to observe the cognitive processes involved in
problem-solving during reading. Additionally, the teacher explicitly presented the strategies
by focusing on their function, purpose, and use. Since the teacher knew that students cannot
grasp the whole process of metacognition along with PROBs, he assigned videos to be watched
regularly and to be discussed in each session’s preparation stage (Appendix C).

3. Practice: After the modeling phase, the students were involved in guided and independent
practice of each strategy. In the guided session, students read short, level-appropriate texts and
are prompted by the teacher to apply specific strategies at predetermined points. Students used
some graphic organizers, such as problem-solution charts, to support them during this stage
(Appendix B). In the independent practice phase, the students bring teaching cards and write
each strategy on a card. Students selected a card from the strategy cards to be used when
reading a new passage. The reading material included school-based reading texts based on the
Complete A2 Key for Schools textbook by Cambridge. The eight taught PROBs included
(Appendix A):

« Strategy 1: Reading slowly and carefully (Item 8)

« Strategy 2: Adjusting reading rate (Item 11)

« Strategy 3: Paying close attention to reading (Item 13)
« Strategy 4: Pausing to reflect on reading (Item 16)
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« Strategy 5: Rereading (Item 18)

« Strategy 6: Visualizing information read (Item 21)

« Strategy 7: Reading text out loud (Item 27)

« Strategy 8: Guessing the meaning of unknown words (Item 30)

4. Self-Evaluation: To raise metacognitive reflection, students were asked to evaluate their use
of strategies after each reading task. They completed a ‘reflective strategy checklist,’
answering questions like:

« ‘Which strategy helped me most today?’

« ‘Was there a strategy I forgot to use?’

« ‘What will I do differently next time?’

These reflections were then discussed in pairs and shared during plenary feedback sessions,
allowing students to benefit from peer insights. Through this reflective process, students were
encouraged to identify recurring patterns in their reading habits and become more autonomous
in selecting and adapting appropriate strategies.

5. Expansion: In the final stage, students were guided to apply the learned strategies across new
contexts and subjects. They were encouraged to use the PROBs in other school subjects like
science or history and to share examples of how they used them at home during personal
reading. This stage helped reinforce transferability and promoted lifelong strategic reading
habits beyond the intervention period. The procedure for implementing these PROBs as part
of the MRS-based intervention for Moroccan middle school students is detailed in the
subsequent section.

3.4 Procedures

Both groups were treated equally in all aspects except for the implementation of the MRS
intervention. The teaching approach used for instructing PROBs was based on the Cognitive
Academic Language Learning Approach (CALLA) model by O’Malley (1988), which supports
the integration of strategies like PROBs. The intervention primarily emphasized the presentation
and practice stages of the CALLA model, as these phases heavily involve the use of PROBs.
However, recognizing that comprehension challenges can arise at any point during the reading
process, the use of PROBs was also encouraged during the other stages of the CALLA framework,
as explained earlier in the intervention section. This design ensured that both the structured and
flexible use of PROBs were incorporated into classroom practice, reflecting authentic reading
processes.

A reading comprehension pre-test was administered before the intervention to establish a
baseline for comparison. This measure involved the administration of the reading part of a
standardized version of the A2 Key for Schools Cambridge Exam. In addition, students responded
to the MARSI (Mokhtari & Reichard, 2002) statements focusing only on PROBs. Students
identified their familiarity and use of the BROBs by using a Likert scale ranging from 1 (I never
do this) to 5 (I always do this). The researchers ensured that both groups had similar testing
conditions. The pre-tests, including both measures, were administered on the same day for both
groups. The time allocated for the reading comprehension test was 40 minutes, while the MARSI
was administered in 15 minutes. For the reading measure, students did not receive any help
concerning explaining instructions, as that was part of the examination. However, the MARSI
statements were presented by the teacher by giving examples from real-life reading situations.
Since we expected that the terminology of MARSI might be new for them, the teacher ensured
that all students understood the eight PROBs before assigning the numbers (1-5) to each reading
strategy statement.

In the initial two sessions (2-hour sessions), students were explicitly taught PROBs through
direct instruction supported by the assigned videos. Although the videos were not about PROBs
specifically, they helped in the internalization of the concept of metacognitive thinking while
reading school-related material. The teacher used metacognitive scaffolding as it enabled students
to gradually grasp the preliminary concepts of metacognitive theory and PROBs in particular.
Once the teacher confirmed that students could apply these strategies effectively, their use was
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actively promoted in class following the CALLA model. The teacher continuously monitored
students’ application of PROBs to ensure their proper usage. To further assess the application of
MRSs during reading activities, the teacher employed think-aloud protocols, allowing students to
verbalize their thought processes during comprehension tasks.

It should be noted that the presentation and practice stages of the CALLA model are of
primary concern to the intervention. Since explicit strategy instruction can take place in the
presentation and practice stages, students were given enough time during both phases. While the
teacher provided significant guidance during the first five sessions, the rest of the intervention
was led by students to boost their autonomy and self-regulation skills. In each session, students
lead the CALLA stages while having their problem-solution charts printed. In these sessions, the
teacher used to select one of the students to play the role of the teacher and lead the process of
text comprehension through the CALLA-PROB-based instruction. This peer-led approach not
only reinforced learners’ responsibility for applying PROBs but also fostered a collaborative
classroom environment.

The intervention spanned an entire semester, totaling 70 hours of instruction. In the last
session of the program, a post-test was conducted to evaluate the outcomes of the PROB
treatment, including a reading comprehension post-test and the MARSI (Mokhtari & Reichard,
2002). The same procedures, conditions, timing, and protocol used in the pre-test were also
applied in the post-test. In total, there were 35 meetings, including two sessions for the pre-tests
and the post-tests.

3.5 Data Collection Instruments

This research employed two primary data collection tools. To answer the first two
questions, a reading comprehension test was used both as a pre-test and as a post-test. The tests
were derived from the standardized A2 Key for Schools Reading Exam by Cambridge University.
The pre-test was based on the 2022 version, while the post-test was based on the 2024 version.
Each test comprised five parts with diverse formats, including multiple-choice, fill-in-the-blank,
and cloze tasks, all centered around three reading passages. Although the tests are standardized,
they were reviewed and validated by expert researchers in the field. Since changes had been made
to the original test, test reliability was evaluated through a pilot study, with Cronbach’s alpha
coefficient calculated at 0.84, indicating a strong level of reliability. However, the changes did
not involve the content of the tests. The official cover page (first page) and the writing parts (part
6) were removed from both tests to make students feel at ease without any reference to the
examination. The five parts of the tests included 30 questions, and each correct answer received
1 point (n=30, correct=1, incorrect=0).

To answer the third research question, the MARSI (Mokhtari & Reichard, 2002) was used
as the data collection tool for strategy awareness. It was used as a pre-test and a post-test. The
only change made to the original MARSI is that only PROBs from the inventory were used (see
Appendices A and B). The pilot study conducted before the main study showed that students
struggled to understand the statements and strategies in the MARSI. Therefore, the teacher had to
explain each strategy and make sure that students responded to the MARSI only when they
understood the included PROBs (see the earlier intervention section for more details). For
questionnaire reliability, Cronbach’s alpha coefficient was calculated and found to be .80,
indicating a good level of reliability.

Table 2. Reliability of the MARSI

Category Items = Alpha Q
Problem-solving metacognitive reading strategies 8 .80 76
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3.6 Data Analysis

To answer the first and second research questions, paired-sample t-tests and independent-
sample t-tests were performed. A paired-sample t-test was used to compare pre-test and post-test
reading comprehension scores within each group (experimental and control) to investigate the
effect of the intervention. The independent-sample t-test was used to compare the post-test scores
between experimental and control groups. The two statistical tests were employed to examine the
feasibility of implementing PROBs instruction and to determine their possible positive impact on
students’ reading performance. To address the third research question, the mean differences
between pre-test and post-test responses for each group were calculated and visually presented to
illustrate any potential improvement in strategy awareness clearly.

Before performing the t-tests, assumptions of normality and homogeneity of variances were
assessed. As demonstrated in Table 2, the Shapiro-Wilk test confirmed that the score distributions
in both groups were approximately normal (p>0.05). Levene’s test for equality of variances
indicated no significant difference in variances between groups (p>0.05), justifying the use of
parametric tests.

Table 2. The Shapiro-Wilk test of normality.

Tests of normality

Kolmogorov-Smirnov?* Shapiro-Wilk
Group Statistics Df Sig. Statistics Df Sig.
Pre-test reading Experimental 213 17 .039 918 17 138
comprehension score | Control 211 14 .090 .889 14 .079
Post-test reading Experimental 285 17 .001 .862 17 .016
comprehension score | Control 224 14 .056 .873 14 .046

a. Lilliefors Significance Correction

4. RESULTS

The current study investigated the role of MRSs, focusing on PROBs, in developing
reading comprehension and raising MRS awareness among Moroccan young EFL students. Its
primary aim was to determine whether these students could respond positively to PROBs’
instruction. Since PROBs are cognitively demanding, the study also questioned the feasibility of
teaching them at an early stage of L2 literacy and whether such instruction would meaningfully
enhance reading comprehension and strategy awareness.

Since the first question is concerned with investigating the feasibility of explicitly teaching
PROBs, answers to this question are presented in the following subsections within the sections
on the effect of PROBs on reading comprehension and strategy awareness. In essence, the
feasibility is assessed through the results of students’ reading comprehension scores and the
development of strategy awareness. Therefore, if students show improvement in both reading
performance and awareness of strategies as a result of PROBs instruction, it can be concluded
that teaching PROBs is indeed feasible. Addressing these concerns is crucial for understanding
the pedagogical relevance of PROBs and for informing curriculum design and teacher training in
similar EFL contexts.

4.1 Problem-Solving MRSs and Reading Comprehension

The Mean difference between the pre-test and post-test scores for the experimental and
control groups has been calculated. Table 3 illustrates the mean scores observed for each group
following the intervention. Notably, there is a descriptively significant mean difference favoring
the experimental group over the control group.
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Table 3. The mean difference between pre-test and post-test scores.
Descriptive statistics

Group N Min. Max. Mean Std. dev.
Experimental = Pre-test reading 17 18.00 22.00 20.2941 1.04670
comprehension score
Post-test reading 17 20.00 26.00 22.4706 1.32842
comprehension score
Valid N (listwise) 17
Control Pre-test reading 14 18.00 21.00 19.2857 91387
comprehension score
Post-test reading 14 18.00 21.00 19.6429 1.08182
comprehension score
Valid N (listwise) 14

As shown in Table 3, the experimental group achieved a mean difference of M=2.12,
reflecting a significant improvement in scores following the intervention. In contrast, the control
group exhibited a mean difference of M=0.36, indicating minimal changes. These results support
the statistical evidence that the experimental group experienced a notable increase in reading
comprehension scores due to the PROBs intervention. In contrast, the control group displayed no
substantial change. Figure 1 further highlights the progress in reading comprehension scores for
the experimental group.

Experimental Group Reading comprehension test scores (0—30)
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Figure 1. Pre-test and post-test score progression in the experimental group.

In Figure 1, the blue line represents the post-intervention reading scores of students in the
experimental group. As can be observed, the gap between the blue line and the orange line is
significant across all participants (n=17). The students’ scores reached higher marks (22-27)
following the intervention program. Most participants in the experimental group showed an
upward trend in scores, indicating a marked improvement overall (Figure 1).

Control Group Reading comprehension test scores (0—30)
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Figure 2. Pre-test and post-test score progression in the control group.

Figure 2 depicts the results of reading scores of students in the control group between the
pre-test and the post-test. As can be observed, the control group’s scores remained essentially
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unchanged, reflecting minimal improvement. The gap between the blue and orange lines is not
significant. These findings are further explained in the following subsection.

The descriptive results, as shown in Table 3, Figure 1, and Figure 2, have demonstrated
that the intervention was effective among experimental group students. Conversely, the control
group scores did not improve because they did not receive any PROB training. Furthermore, the
paired t-test analysis showed that there is a statistically significant difference between the pre-test
and post-test among the experimental group. In contrast, the control group did not show any
statistical significance (Table 4).

Table 4. Paired t-test results.

Group t-statistic p-value Mean 95% 95% Remark
dif. Confidence = Confidence
interval interval
lower upper
Experimental -8.80 1.59x10~7 2.29 1.73 2.85 Significant

improvement in
post-test scores.
Control -1.24 0.24 0.36 -0.27 0.99 No significant
improvement in
post-test scores.

As shown in Table 4, the paired t-test results revealed a significant improvement in post-
test scores for the experimental group, with a t-statistic of -8.80 and a p-value of 1.59x1077. The
mean difference is 2.29, with a 95% confidence interval spanning from 1.73 to 2.85. These results
indicate that the PROBs had a substantial positive impact on the experimental group’s reading
comprehension. Conversely, the control group showed no significant improvement, with a t-
statistic of -1.24, a p-value of 0.24, a mean difference of 0.36, and a 95% confidence interval
ranging from -0.27 to 0.99. Therefore, the substantial improvement in post-test scores for the
experimental group indicates that PROBs positively influenced reading comprehension. This
conclusion is supported by the large t-statistic, extremely low p-value, and a positive mean
difference, with a confidence interval that excludes zero.

Furthermore, the independent t-test comparing post-test scores between the experimental
and control groups (Table 5) reveals a t-statistic of 2.15 and a p-value of 0.04. The mean difference
is 0.97, with a 95% confidence interval ranging from -0.98 to 3.41. These results indicate a
statistically significant difference in post-test performance (p<0.05), suggesting that the
experimental group, which received explicit instruction in PROBs, outperformed the control
group in reading comprehension.

In contrast, the absence of significant improvements in post-test scores for the control group
suggests that their reading comprehension abilities did not meaningfully change over time. This
interpretation is supported by a lower t-statistic, a higher p-value, and a confidence interval for
the mean difference that includes zero, indicating the observed difference may be due to chance.
Together, these findings suggest the effectiveness of the PROB-focused intervention in enhancing
students’ metacognitive reading abilities.

Table 5. Independent t-test results.

Comparison t-statistic p-value Mean 95% 95% Remark
dif. Confidence = Confidence
interval interval
lower upper
Experimental 2.15 0.04 0.97 0.10 1.84 A statistically
vs. Control significant difference in

post-test scores between
groups at p<0.05.
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4.2 Problem-solving MRSs and Strategy Awareness

The MARSI yielded significant results about the potential progression of students’
awareness of MRSs. The most notable result of this is that PROBs’ awareness progression is
positively affected by the PROBs instruction. This means that students trained in PROBs
developed their awareness of different PROBs, while students who did not receive the explicit
PROBs training showed no strategy awareness development. This finding demonstrates that
explicit instruction plays a central role in helping learners become more conscious and intentional
in applying metacognitive reading strategies.

As illustrated in Figure 3, the MARSI scale ranges from 1 to 5, with 1 indicating no use of
PROBs and 5 indicating frequent use. In the pre-test phase, the experimental group’s use of
PROBs was mostly around levels 2 and 3, signifying occasional use. However, in the post-
treatment phase, there was an increase in the frequency of PROBs use among students, shifting
from occasional to regular use (marked by four on the scale).

Experimental Group Mean Scores
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Figure 3. Pre-test and post-test results of strategy use in the experimental group.

More specifically, the findings showed that certain strategies were employed more
frequently than others after the PROBs intervention. PROBs like ‘reread difficult texts,” ‘visualize
information,” ‘stop and think about reading,” and ‘get back on track when concentration is lost’
emerged as the most used PROBs, showing a notable improvement in strategy use post-
intervention. Additionally, strategies such as ‘guess meaning from unknown words,” ‘pay closer
attention when text is difficult,” and ‘read slowly but carefully’ ranked second in terms of
development in PROBs usage. However, the strategy ‘adjust reading speed,” although it showed
significant growth, was the least frequently used, with students not exhibiting a substantial
increase in its usage.

In contrast, the findings for strategy use in the control group were not significant. As shown
in Figure 3, the difference between the pre-test and post-test results was minimal, indicating no
notable development between the two phases. The control group’s strategy use stayed consistently
at level 3 on the scale, indicating a moderate use of PROBs without any progression. This
consistency implies that, without structured guidance, students may plateau in their strategy
development, relying only on the techniques they already know.

More specifically, students in the control group frequently used the ‘stop and think about
reading’ strategy. The use of other strategies, however, remained minimal. This lack of significant
development in PROB use among the control group suggests that the absence of explicit PROB
instruction likely influenced these results. Consequently, the contrast between groups reinforces
the conclusion that targeted instruction is necessary for measurable improvements in strategy
awareness.
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Control group Mean Scores
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Figure 3. Post-test and pre-test results of strategy use in the control group.

5. DISCUSSION

The current study investigated the feasibility of teaching PROBs to young Moroccan EFL
students and explored whether such instruction could enhance their reading comprehension and
strategy awareness. The results indicated that teaching PROBs is feasible when supported by
metacognitive scaffolding, which requires active teacher guidance and sufficient exposure to
metacognitive prompts for students. This feasibility was reflected in the enhanced scores of
students’ reading performance following the intervention. Additionally, PROBs significantly
improved students’ reading comprehension by enabling them to address and resolve
comprehension difficulties, ultimately leading to successful text comprehension. Lastly, the
explicit instruction of PROBs positively influenced the development of students’ strategy
awareness.

This study emphasizes the efficacy of explicitly teaching PROBs to young Moroccan EFL
learners. The participants exhibited a significant improvement in reading scores after the
intervention, demonstrating their capacity to integrate PROBs into their long-term learning
processes. These findings are consistent with Pahrizal et al. (2024), who identified PROBs as the
most frequently employed category of metacognitive reading strategies, highlighting young EFL
learners’ innate ‘acquisition potential’ for mastering these techniques. Similarly, Dabarera et al.
(2014) provided further evidence of the benefits of teaching metacognitive strategies to young
EFL learners, albeit without a specific focus on PROBs. Importantly, this study reveals that
despite the high cognitive complexity associated with PROBs, explicit instruction significantly
enhances their acquisition. Moreover, the control group’s outcomes emphasize that without
explicit guidance, young EFL learners are unable to effectively develop these higher-order
cognitive strategies, stressing the necessity of targeted instruction to foster their use.

A significant finding from the current study is the positive effect of PROBs, which led to
enhanced reading comprehension among young EFL students. The results are in line with the
literature reviewed. The results of Younus and Khan (2017) and Syahfutra and Niah (2019)
reinforced the fact that explicit instruction of PROBs enhanced reading comprehension among
young EFL students. Students’ acquisition of PROBs could help them solve comprehension
challenges while reading school-related texts. When comprehension is most likely to be impeded
or fail, students resort to their newly composed strategic repertoire that contains efficient PROBs.

Consistent with the existing literature, Umunna and Ebenebe (2020) highlighted in the
Indonesian EFL context that students’ engagement with PROBs significantly enhanced their
reading comprehension skills. These findings confirm that PROBs are the most significant MRSs,
given their direct connection to comprehension when dealing with school-related reading texts.
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Consequently, any strategy-based intervention aimed at improving comprehension in EFL
reading should prioritize PROBs. This assertion is further supported by Pahrizal et al. (2024),
whose research identified PROBs as the most prevalent type of MRSs. Typically, students
encounter challenges while reading texts that primarily hinder comprehension, supporting the
necessity of PROBs for achieving adequate comprehension in the EFL reading context.

An additional key finding from the current study is the notable progression in students’
awareness of PROBs following explicit instruction focused on PROBs. Students who underwent
PROB-based training demonstrated significant improvement in employing various PROBs. In
contrast, those in the control group, who did not receive such explicit instruction, showed no
advancement in strategy awareness. This exploratory aspect of the study is particularly
significant, as it provides understanding into how students’ strategy awareness contributed to the
observed improvement in reading comprehension. The control group’s stagnant reading
comprehension highlights the crucial role of explicit PROB instruction in developing
comprehension.

The improvement observed in reading comprehension scores may not be solely due to
factors unrelated to the treatment. Instead, the progression in strategy awareness reported in this
study reinforces the idea that PROB-based instruction created a significant distinction between
the experimental and control groups, directly enhancing the experimental group’s reading
comprehension performance. These findings are consistent with those of Gok and Silay (2010),
who reported that students’ strategy levels significantly improved, with greater awareness of
PROBs following PROB-based intervention. Similarly, Cantrell et al. (2010) emphasized that
strategy use does not develop autonomously but requires impactful, targeted MRS-based
instruction, such as PROB-focused training. In summary, young EFL learners can develop
awareness of different PROBs only through explicit, structured instruction.

That said, the substantial improvement in the experimental group’s reading comprehension
compared to the control group highlights the effectiveness of the PROB-based intervention. This
suggests that explicit instruction in PROBs, when taught by metacognitive scaffolding, can
significantly enhance learners’ ability to comprehend texts. In contrast, the absence of notable
improvement in the control group reinforces the idea that natural exposure to texts without explicit
strategy training may be insufficient for fostering meaningful gains, especially at the elementary
EFL level. In the Moroccan EFL context, where early reading strategy instruction is often
overlooked, such results underscore the potential benefits of integrating structured PROB
instruction into elementary-level curricula.

6. CONCLUSION

The current study yielded three significant findings. First, teaching PROBs to Moroccan
EFL students is both practical and achievable. This was shown in students’ enhanced reading
scores following the PROBs-based intervention. Despite the initial challenges faced by early-
stage EFL learners in mastering these higher-order metacognitive strategies, the study
demonstrated that with metacognitive scaffolding, the acquisition of PROBs is feasible. Second,
the explicit instruction of PROBs led to a notable improvement in students’ reading
comprehension scores. Following the PROB-based intervention, students enhanced their ability
to address comprehension-related challenges while engaging with academic reading materials.
This means that PROBs are more effective in addressing comprehension challenges while
reading. Third, the study also focused on the participants’ awareness of PROBs, recognizing that
reading comprehension improvement alone does not guarantee effective strategy awareness. The
findings were positive, indicating that explicit instruction significantly improved students’
awareness of PROBs. Both the reading comprehension measure and the strategy awareness
questionnaire affirm that explicit PROBs instruction facilitates the acquisition and increases
awareness of even complex strategies such as PROBs.

While the study offers valuable insights, certain limitations should be acknowledged. First,
the sample size (n=31) may limit the generalizability of the results to broader populations. Second,
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due to the limited duration of the intervention, the long-term effects of the treatment were not
examined. Although MARSI is a validated tool, it may not capture all aspects of students’ MRS
use in real-time reading contexts. However, in this study, MARSI was used to capture students’
awareness of PROBs, not the real use of reading strategies, as strategy use can only be tested by
tests, not questionnaires. Strategy awareness and strategy use should be perceived as two distinct
variables. A student may report a higher score of strategy use on the MARSI but may struggle to
use such strategies in real reading situations.

Further research is needed to expand on these findings and address the study’s limitations.
First, longitudinal-based interventions are required to examine the sustained impact of PROBs on
both comprehension and strategy awareness. Second, further research should explore learners’
actual use of PROBs through direct observations or task-based assessments, rather than solely
relying on self-reported data. Finally, research should also investigate the link between learners’
awareness of PROBs (strategy awareness) and their ability to apply them (strategy use) in
authentic reading contexts.
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APPENDIX A

Metacognitive Awareness of Reading Strategies Inventory (MARSI) Version 1.0
Kouider Mokhtari and Carla Reichard © 2002

DIRECTIONS: Listed below are statements about what people do when they read academic or
school-related materials such as textbooks, library books, etc. Five numbers follow each statement
(1,2,3,4,5), and each number means the following:

« 1 means “I never or almost never do this.”

« 2 means “I do this only occasionally.”

« 3 means “I sometimes do this.” (About 50% of the time.)

4 means “I usually do this.”
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« 5 means “I always or almost always do this.”

After reading each statement, circle the number (1, 2, 3, 4, or 5) that applies to you using the
scale provided. Please note that there are no right or wrong answers to the statements in this
inventory.

Type Strategies Scale
PROB | 8. Iread slowly but carefully to be sure I understand what I’m reading.
PROB | 11.Itry to get back on track when I lose concentration.

PROB | 13.1adjust my reading speed according to what I’m reading.

PROB | 16. When text becomes difficult, I pay closer attention to what I’m reading.
PROB | 18. Istop from time to time and think about what I’'m reading.

PROB | 21.1Itry to picture or visualize information to help remember what I read.
PROB | 27. When text becomes difficult, I reread to increase my understanding.
PROB | 30. I try to guess the meaning of unknown words or phrases.
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APPENDIX B

Problem-Solving Chart
Reading Strategy: Problem-solving comprehension issues

Problem in the text Strategy used What I did Was it helpful?
(yes/no)

I didn’t understand a Guessed the meaning from I looked at the words before and Yes

difficult word. context after it.

I forgot what I read inthe = Reread the paragraph I went back and read it again Yes

last part. slowly.

The text had too many Read out loud and slow the I read slowly and carefully. Yes

new words. reading speed
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