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Background: Self-regulated learning (SRL) represents a proactive process whereby learners
systematically regulate their cognitive, affective, and behavioral processes to optimize learning.
Despite its demonstrated importance for academic achievement, the Iranian educational context
remains constrained by memorization-focused pedagogies and inadequate SRL development
frameworks. The present research proposes to bridge this gap through a theoretically-grounded
(Pintrich's model) metacognitive-motivational intervention designed to enhance learning efficacy.
Aims: The present research aimed to design, validate, and evaluate the effectiveness of a combined
motivational-metacognitive educational program, grounded in Pintrich’s self-regulation model, on
enhancing academic self-regulation among upper secondary students.

Methods: This study employed a quasi-experimental design with a pretest-posttest and control
group. The statistical population consisted of 10th-grade female students majoring in experimental
sciences in Semnan during the 2024-2025 academic year. Two volunteer schools were selected for
participation. To prevent treatment diffusion, one school was randomly assigned as the experimental
group and the other as the control group. From 60 tenth-grade experimental science students across
these schools, 10 participants were randomly selected and equally divided into experimental (n= 5)
and control (n=5) groups. The experimental group received a 7-session educational intervention (60
minutes per session), while the control group received diluted training with fewer sessions and less
detailed content. All participants completed the Motivated Strategies for Learning Questionnaire
(MSLQ; Pintrich et al., 1991) during the pretest and posttest phases. Data were analyzed using a one-
way analysis of covariance (ANCOVA) in SPSS-22.

Results: The results demonstrated that the integrated educational program (motivational-
metacognitive) significantly increased the use of motivational learning strategies in the experimental
group compared to the control group (p< 0.001, n?= 0.83).

Conclusion: The integrated educational program (motivational-metacognitive) can serve as an
effective tool in educational systems to strengthen students’ motivational learning strategies. This
finding underscores the practical application of the results in real educational settings (e.g., schools,
and universities) and its potential to enhance learning outcomes.
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Introduction

Self-regulated learning (SRL) is an active, goal-
directed process in which learners optimize their
educational outcomes by strategically managing
cognitive, emotional, motivational, and behavioral
aspects of learning (Chen, 2022; Pintrich, 2000;
Zimmerman, 1990). This multidimensional skill
encompasses metacognitive awareness, motivational
regulation, and adaptive learning behaviors, enabling
students to align their actions with educational
objectives (Mirriahi et al., 2025; Lai, 2024). Research
demonstrates that SRL enhances content mastery,
academic performance, and lifelong learning, serving
as a theoretical foundation for designing effective
instructional strategies across disciplines (Xu et al.,
2023; Martin et al., 2022; Van Halem et al., 2020;
Chen & Su, 2019; Dent & Koenka, 2016). The SRL
process involves three key phases: strategic planning,
progress monitoring, and adaptive adjustment (Teng
& Zhang, 2018; Cazan, 2012). Successful self-
regulation requires sustained effort, resilience against
distractions, and the ability to overcome challenges
such as procrastination (Colthorpe et al., 2019). These
competencies not only improve academic outcomes
but also foster essential life skills, including problem-
solving and adaptability (Kesuma et al., 2020,
Zolfaghari et al., 2014). Several theoretical models
explain SRL, including Zimmerman’s (1990) cyclical
model (self-observation, self-judgment, and self-
response), Bandura’s (1993) (emphasis on self-
efficacy), and Boekaerts, Winne, Efklides, Hadwin,
and Pintrich (Puustinen & Pulkkinen, 2001). While
SRL models emphasize learners’ active roles, they
differ in components and mechanisms (Broadbent et
al., 2023). For example Pintrich’s model (2000)
integrated framework, which analyzes the dynamic
interplay of cognition, motivation, behavior, and
context across four phases: forethought, monitoring,
control, and reflection. Pintrich’s model, in particular,
provides a comprehensive structure for examining
multilevel interactions in educational settings,
making it highly applicable to intervention design
(Panadero, 2017). Post-2001, research expanded,
models evolved (Bonapersona, 2019), and the
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distinction between self-regulation and
metacognition became a foundation for new theories
(Sitzmann & Ely, 2011). SRL is closely linked to
21st-century skills such as critical thinking,
collaboration, and adaptability (Zhang et al., 2023,
2024; Tan, 2017). These skills are essential for
lifelong learning, enabling adaptation to a rapidly
changing world (Revishvili & Tsereteli, 2024). Self-
regulated learners exhibit greater academic
engagement, innovation, and long-term success, as
they actively set goals, monitor progress, and adapt
strategies to challenges (Hidayati & Thompson,
2025; Tanimura et al., 2023; Kesuma et al., 2020;
Saputra et al., 2019; Guo et al., 2019; Vrieling et al.,
2018; Kizilcec et al., 2017; Wigfield et al., 2011). A
critical driver of SRL is self-efficacy—Iearners’
belief in their ability to succeed—which influences
goal-setting, persistence, and academic performance
(Butt et al., 2023; Bandura, 1993; Zimmerman &
Bandura, 1994; Barati et al., 2019). Pintrich’s model
further distinguishes between intrinsic motivation
(personal interest) and extrinsic motivation (external
rewards) (Piri Kamrani & et al., 2020; Vicente et al.
2023)both of which shape learning behaviors
(Hassan, 2024; Ratinho & Martinez, 2023). Empirical
studies confirm that students with strong SRL skills
achieve better academic outcomes, particularly when
interventions integrate cognitive and motivational
strategies (Pintrich & Schragben, 2012; Pintrich &
De-Groot, 1990). Subsequent research validated
these relationships (Teng & Zhang, 2020; Schunk,
1996; Chapman & Tunmer, 1995; Schunk & Swartz,
1993; Pokay & Blumenfeld, 1990; Zimmerman &
Martinez-Pons, 1990). The relationship between
motivation and self-regulatory learning is seen in
Wolters et al. (1996) with guidance students. Cazan
and AniGei's (2010) studies revealed that students
using SRL strategies exhibit better academic
performance and adaptability, confirming SRL’s
pivotal role. The metacognitive strategy emerged as
the strongest predictor of academic adjustment,
followed by self-efficacy and test anxiety (Cazan and
AniGei, 2010; Cazan, 2012). Cetin (2017) found that
Pintrich-based SRL activities enhanced pre-service
teachers’ self-regulated learning perceptions. Olid-
Luque et al. (2024) demonstrated that targeted
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interventions significantly improved students’ SRL.
Similarly, language learning studies report positive
outcomes from SRL strategy interventions (Teng,
2022; Bai & Wang, 2021; Graham et al., 2020; Teng
& Zhang, 2018). Lai (2024) highlights the dual value
of SRL for learners (skill enhancement) and
educational systems (teaching quality improvement),
shifting paradigms from teacher-centered to learner-
centered approaches. The results of Hidayati and
Thompson Research (2025) show a significant
positive relationship between SRL and academic
achievement and the willingness to achieve higher
academic success in students with higher self -
regulation In Iran, studies indicate positive
correlations between SRL training and academic
skills, self-concept, and achievement (Namdar Pour,
2008; Mardali & Kushki, 2008; Asgari et al., 2011;
Andarkhoor et al., 2014; Eghbali, 2023). Eghbali and
Moghanni’s (2018) study showed that Pintrich-based
SRL improved problem-solving, planning, and
emotional regulation in dyslexic elementary students.
Sayyadi et al. (2023) found that a localized SRL
program reduced test anxiety, suggesting its practical
applicability.

Despite its proven benefits, systematic SRL
interventions remain scarce in Iran’s education
system, which often prioritizes rote memorization
over metacognitive development (Eghbali &
Moghanni, 2018). While some studies report positive
effects of SRL training on academic skills and self-
concept (Namdar Pour, 2008; Mardali & Kushki,
2008), there is a lack of localized, experimental
research integrating motivational and metacognitive
strategies. International findings emphasize the
effectiveness of structured SRL programs (Hidayati
& Thompson, 2025; Olid-Luque et al., 2024;
Panaderoet al., 2023), yet cultural and contextual
differences necessitate tailored approaches for
Iranian classrooms. This study addresses these gaps
by designing and evaluating a Pintrich-based
intervention that combines motivational and
metacognitive strategies for 10th-grade science
students in Semnan, Iran. By localizing the
intervention and emphasizing active learning
methods, this research bridges theory and practice,
offering actionable insights for educators. Without
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such initiatives, students risk remaining dependent on
passive learning methods, hindering their ability to
develop critical thinking and self-directed learning
skills essential for future success (Tan, 2017; Zhang
et al., 2023).

Method

This study employed a quasi-experimental pretest-
posttest control group design involving 10th-grade
female students majoring in experimental sciences
from Semnan during the 2023-2024 academic year.
Two socioeconomically and geographically similar
schools were selected through random assignment to
experimental (n=5) and control (n=5) groups to
prevent treatment diffusion. Participants were
randomly selected from a pool of 60 eligible students,
with inclusion criteria requiring active enrollment as
female science students and exclusion criteria
including more than two session absences, inability to
continue participation, or medical conditions.

The study utilized the Motivated Strategies for
Learning Questionnaire (MSLQ; Pintrich et al.,
1991), an 81-item instrument measuring two main
dimensions: motivational strategies
(intrinsic/extrinsic goal orientation, task value, self-
efficacy, test anxiety) and learning strategies
(cognitive strategies like rehearsal and organization;
metacognitive strategies including critical thinking;
and resource management). The 7-point Likert scale
instrument has demonstrated strong psychometric
properties, with confirmatory factor analyses
supporting its multidimensional structure (Pintrich et
al., 1991; Duncan & McKeachie, 2005) and
significant correlations with established measures of
motivation (Credé & Phillips, 2011) and self-efficacy
(Bandura, 1997). Reliability coefficients range from
0.65-0.93 (Pintrich et al., 1993), with test-retest
reliability of 0.72-0.85 (Garcia & Pintrich, 1996).
Iranian adaptations have reported similar reliability
ranges (Andarkhour et al., 2014; Mirzaei et al., 2020;
Dortaj & Afsharian, 2016), with the current study
obtaining a=0.77.

The intervention was designed based on Pintrich's
(2000) self-regulation model, comprising four
phases: (1) goal-setting and activation of task
perceptions, (2) metacognitive monitoring, (3)
control and regulation processes, and (4) reflective
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reactions. Implemented in a blended (individual-
group) format over seven weekly 60-minute sessions,
the integrated motivational-metacognitive program
was delivered to the experimental group, while
controls received diluted instruction. The first session
was group-based, followed by six individual sessions
scheduled around students' academic commitments.
A univariate ANCOVA was employed to analyze the
single independent variable (teaching method with
two levels) and dependent variable (self-regulation)
within our pretest-posttest framework.

Results

The participants in this study were female 10th-grade
students majoring in experimental sciences in
Semnan, Iran (M= 15.2, SD= 0.42). The mean and
standard deviation of self-regulation scores at pre-test
and post-test are presented in Table 1. The findings
revealed that the mean self-regulation score of
students in the experimental group increased by 83.8
points after the intervention. To assess the normality
of the data, skewness, and kurtosis indices, the ratio
of these indices to their standard errors, and the
Shapiro-Wilk test were examined. The results
indicated that the distribution of self-regulation
scores was normal at both pre-test (skewness= 1.020,
kurtosis= -1.096) and post-test (skewness= -0.672,
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kurtosis= -1.065). Additionally, the ratio of these
indices to their standard errors was less than 1.96,
further confirming the normality of the data
distribution. The Shapiro-Wilk test results are
reported in Table 1. Therefore, the normality
assumption in the distribution of pre-test and post-test
SCores across groups was met.

To examine the intervention effect, a one-way
analysis of covariance (ANCOVA) was conducted.
Consequently, the assumptions of ANCOVA,
including homogeneity of variances and homogeneity
of regression slopes, were evaluated. The assumption
of homogeneity of variances was assessed using
Levene’s test, which confirmed its validity
(F@, 8= 2.682, p>0.05). Furthermore, the assumption
of homogeneity of regression slopes was tested. The
interaction effect between pre-test and group was not
significant (F= 8.64, p< 0.01), indicating that the
ANCOVA assumptions were satisfied. The control
group showed an increase of 14.6 points.The model
fit for ANCOVA revealed that the pre-test effect was
significant. Therefore, adjusted means were reported.
The experimental intervention effect was also
significant (p< 0.001, n2= 0.83), indicating that 83%
of the wvariance in self-regulation scores was
attributable to the experimental intervention (Table
2).

Table 1. Mean(M), Standard Deviation(SD), And Shapiro-wilk(W) Test Results

Experimental Control
M SD W M SD W
Pre-Test 412/40 26/32 0/868™ 439/00 44/15 0/963 ™
Post-Test 496/20 10/91 0/864" 453/30 34/54 0/940 ™

ns: The results were not statistically significant (p> 0.05)

Table 2. ANCOVA Results of Pintrich’s Self-Regulation Model Intervention

Source Sum of Squares  df  Mean Square F Sig. Partial Eta Squared
Pre-Test 3836.27 1 3836.27 18.99  .003 .73

Group 7360.52 1 7360.52 36.44  .001 .83

Error 1413.72 7 201.96

Total 2265087.00 10

Corrected Total 9786.90 9

Conclusion

This study aimed to design and validate an integrated
(motivational-metacognitive) educational program
based on Pintrich's self-regulation model and
examine its effectiveness on self-regulation among
high school students in Semnan. The results of
univariate analysis of covariance (ANCOVA)
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revealed that the integrated educational program
significantly enhanced students' use of motivational
learning strategies. Specifically,
significantdifferences emerged between experimental
and control groups regarding self-regulation and the
application of learning strategies. Post-test results
compared to pre-test scores demonstrated notable
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changes among students in the experimental group. In
terms of motivational strategies, significant
decreaseswere observed in test anxiety and extrinsic
orientation scores, while intrinsic orientation, task
value, control beliefs, and self-efficacy scores
showed marked improvement. Regarding learning
strategies, substantial enhancements were evident in
the use of cognitive strategies (including rehearsal,
elaboration, and organization), metacognitive
strategies (such as critical thinking and metacognitive
self-regulation), and resource management strategies
(comprising time and study environment
management, effort regulation, and peer learning).
The alignment of these findings with previous
studies, such as Hidayati and Thompson (2025), Olid-
Luque et al. (2024), Lai (2024), Teng and Zhang
(2022), Teng (2022), Bai and Wang (2021), Graham
et al. (2020), Cetin (2017), Cazan (2012), Cazan and
AniGei (2010), Wolters et al. (1996), Schunk (1996),
Chapman and Tunmer (1995), Schunk and Swartz
(1993), Pintrich and De-Groot (1990), Pokay and
Blumenfeld (1990), and Zimmerman and Martinez-
Pons (1990), confirms the positive impact of
integrated interventions on strengthening self-
regulation. Additionally, the findings of this study are
consistent with research conducted in Iran, including
Eghbali (2023), Sayadi (2023), Eghbali and
Moghanni (2018), Andarkhor et al. (2014), Asgari et
al. (2011), Namdar Pour (2008), and Mardali and
Koshki (2008). These studies demonstrated that self-
regulated learning training positively affects
variables such as problem-solving, planning,
emotional-behavioral organization, improvement of
executive functions in students with dyslexia,
academic achievement, enhancement of learning
motivation, self-concept, and academic skills. The
key distinction of this study lies in adopting a
comprehensive and integrated approach based on
Pintrich’s model, which addresses all dimensions of
self-regulation (cognitive, metacognitive,
motivational, and managerial). This framework not
only provides teachers with practical applicability in
classroom settings but also offers a perspective for
designing effective educational interventions and
expanding future research in educational psychology
and evidence-based education. Limitations of this
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study include its cross-sectional design, small sample
size, geographical constraints (limited to Semnan),
implementation in a single grade, and the lack of
long-term impact assessment. For future research, it
is recommended to examine the intervention across
different academic grades and student genders.
Investigating the components of self-regulation and
conducting longitudinal studies on the effects of self-
regulation training could also be prioritized.
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