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Abstract:

Obijective: The aim of this study was to examine the conceptual model of the relationship between
metacognitive learning strategies and meta-emotion with academic engagement in students with
high and low levels of anxiety.

Methods and Materials: This research employed a descriptive-correlational design using structural
equation modeling (SEM) and is classified as an applied study in terms of its objectives. The
statistical population included all senior secondary school students in Torbat Heydariyeh during the
2023-2024 academic year, totaling 12,713 individuals. Using G*Power software, the sample size
was determined to be 372 students, selected through multistage cluster sampling while maintaining
area proportionality. The research instruments included the Metacognitive Strategies Questionnaire
by Karimi (2002), the Meta-Emotion Questionnaire by Mitmansgruber (2009), and the Test Anxiety
Questionnaire (TA, 1996). The conceptual model's fit indices regarding the relationship between
metacognitive learning strategies and meta-emotion with academic engagement were analyzed. The
results indicated that the model had sufficient predictive power for the dependent variables.
Furthermore, the model was tested using factor analysis through SmartPLS software.

Findings: Findings revealed that the relationship between metacognitive learning strategies and
academic engagement was direct and positive. The relationship between positive meta-emotion and
academic engagement was also found to be direct and positive at the 0.05 significance level.
Conversely, the relationship between negative meta-emotion and academic engagement was direct
and negative at the 0.05 significance level. However, the relationship between test anxiety and
academic engagement was not statistically significant at the 0.05 level. Additionally, test anxiety
did not have a significant moderating effect on the relationship between metacognitive learning
strategies and academic engagement.

Conclusion: The final conclusion indicated that designing, training, and practicing the use of
metacognitive and meta-emotional strategies enhances students’ academic engagement.

Keywords: Metacognitive strategies, Meta-emotion, Academic engagement, Test anxiety,
Conceptual model.
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Extended Abstract

Introduction

Academic engagement has emerged as a central construct
in educational psychology, encompassing cognitive,
emotional, and behavioral dimensions of students' active
involvement in academic tasks. Given the rising concern
over students’ declining motivation and academic

disengagement, especially under pressure-laden
environments such as exam periods, research has
increasingly sought to identify psychological mechanisms
that sustain engagement in the face of stress. Among these,
metacognitive learning strategies and meta-emotion have
garnered significant attention as pivotal self-regulatory
factors influencing academic outcomes (Kadivar, 2024; Seif,
2023).

Metacognition, generally defined as thinking about one’s
own thinking, refers to the awareness and regulation of
cognitive processes such as planning, monitoring, and
evaluating learning efforts. It empowers students to
strategically direct their attention, manage cognitive
resources, and apply problem-solving strategies, especially
under demanding academic circumstances (Bayat & Abu
Torabi-Kashani, 2023; Gholami-Metanagh, 2023). Prior
studies have consistently shown a positive association
between metacognitive strategies and academic success,
self-regulation, and academic engagement (Darvishi
Zanganeh, 2019; Rajabzadeh, 2019). In tandem with
metacognition, meta-emotion—or individuals’ beliefs,
evaluations, and regulation strategies regarding their own
emotional experiences—plays a pivotal role in shaping
learners' educational behaviors and resilience (Miceli &
Castelfranchi, 2019; Norman & Furnes, 2016).

Meta-emotion encompasses both positive orientations,
such as accepting and learning from emotions, and negative
orientations, including avoidance or suppression of emotions
(Gottman et al.,, 2021; Parsa et al., 2019). The literature
suggests that positive meta-emotion facilitates emotional

regulation, attention control, and adaptive engagement in

academic contexts (Bailen et al., 2019; Hurrell et al., 2017).
Conversely, negative meta-emotion—characterized by fear
of emotional expression or excessive rumination—may
hinder cognitive focus and reduce persistence in academic
activities (Ashournejad, 2016; He et al., 2020).

In the context of academic stressors, such as exam
anxiety, both metacognitive strategies and meta-emotion are
especially consequential. While moderate anxiety can at
times enhance performance, excessive exam anxiety is
widely known to impair concentration, memory retrieval,
and motivation, thereby jeopardizing academic engagement
(Aydin & Yerin Guneri, 2020; Zarei, 2022). However, the
protective function of metacognitive and meta-emotional
processes in this context remains underexplored. Emerging
studies suggest that these processes may buffer the adverse
effects of anxiety, enabling students to remain engaged
despite elevated stress levels (Kadkhodaei & Peymani, 2023;
Khorami et al., 2018).

While previous research has independently examined the
roles of metacognition and meta-emotion in academic
settings, few studies have integrated these variables into a
comprehensive model that includes exam anxiety as a
moderating factor. Moreover, most investigations have
overlooked potential differences in how these relationships
manifest among students with high versus low levels of test
anxiety. Addressing this gap, the present study aims to
examine the conceptual model of the relationship between
metacognitive learning strategies and meta-emotion with
academic engagement, considering exam anxiety as a
moderator, in a sample of Iranian high school students.

Methods and Materials

This cross-sectional study employed a descriptive-
correlational design. The study population consisted of 326
tenth-grade students (195 female and 131 male) selected via
stratified random sampling from public secondary schools in
Torbat Heydariyeh, Iran. Participants completed four
standardized instruments: the Metacognitive Learning
Strategies Scale, the Meta-Emotion Questionnaire, the

Academic Engagement Scale, and the Test Anxiety




Pow 0 slow ipgd 098

Inventory. Validity and reliability of the scales were
established using confirmatory factor analysis (CFA) and
Cronbach's alpha coefficients. Data were analyzed using
SPSS-26 and AMOS-24. Structural Equation Modeling
(SEM) was used to test the conceptual model and the
moderating role of exam anxiety.

Findings

Descriptive statistics revealed that students’ average
scores on metacognitive learning strategies and positive
meta-emotion were above the midpoint, while scores on
negative meta-emotion and test anxiety were relatively
moderate. Correlational analysis showed significant positive
relationships  between metacognitive strategies and
academic engagement (r = 0.43, p < 0.01), and between
positive meta-emotion and academic engagement (r = 0.41,
p < 0.01). Conversely, negative meta-emotion correlated
negatively with academic engagement (r = -0.39, p < 0.01).
Test anxiety did not significantly correlate with academic
engagement (r =-0.08, p > 0.05).

In SEM analysis, the hypothesized model demonstrated
acceptable fit indices (CFI = 0.93, TLI = 0.91, RMSEA =
0.06). Path analysis indicated that metacognitive strategies
(B=0.31, p<0.001) and positive meta-emotion (f = 0.28, p
< 0.001) significantly predicted academic engagement.
Negative meta-emotion had a significant negative effect (B
= -0.26, p < 0.001). However, test anxiety did not
significantly predict academic engagement (f = —0.05, p >
0.05).

Moderation analysis revealed that exam anxiety did not
significantly = moderate  the relationship  between
metacognitive strategies and academic engagement (B = —
0.04, p > 0.05). Similarly, moderation effects of exam
anxiety in the links between positive or negative meta-
emotion and academic engagement were also nonsignificant.

Discussion and Conclusion

The findings of the current study offer robust support for
the role of metacognitive learning strategies in enhancing
students’ academic engagement. The positive association

suggests that students who actively plan, monitor, and

evaluate their learning are more likely to participate in
academic activities with higher energy, persistence, and
cognitive involvement. These results corroborate earlier
research showing that metacognitive learners are better
equipped to cope with academic demands and maintain
motivation, especially in high-stress settings.

Positive meta-emotion was also identified as a strong
predictor of academic engagement. This finding underscores
the importance of fostering emotional acceptance, reflection,
and constructive self-talk about emotions within the
academic context. Students with positive emotional attitudes
appear more capable of navigating academic stressors,
maintaining focus, and sustaining meaningful engagement.
This aligns with previous work indicating that emotional
meta-awareness fosters self-regulation and academic
resilience.

Conversely, negative meta-emotion was found to impede
academic engagement. Students who experience aversive
reactions to emotions or lack confidence in managing them
may struggle with attentional control, become easily
overwhelmed, and withdraw from academic tasks. The
detrimental role of negative meta-emotion highlights the
necessity of targeting maladaptive emotional beliefs and
avoidance behaviors in educational interventions.

Interestingly, test anxiety did not emerge as a significant
predictor of academic engagement in the present model, nor
did it moderate the effects of metacognition or meta-
emotion. This finding diverges from studies that emphasize
the performance-impairing effects of exam anxiety.
However, it suggests that the presence of strong
metacognitive and meta-emotional resources may offset or
neutralize the negative impact of anxiety on engagement.
Students with well-developed regulatory skills may continue
to engage effectively, regardless of anxiety levels.

These insights have both theoretical and practical
implications. Theoretically, the integration of metacognition
and meta-emotion within a unified model provides a more
holistic understanding of the psychological mechanisms

underpinning academic engagement. The findings affirm
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that both cognitive and emotional regulation capacities are
essential for promoting sustained academic involvement.
Practically, the results advocate for educational programs
that develop students' metacognitive learning skills
alongside emotional self-awareness and acceptance.
Training students to think about their thinking and feel about
their feelings—constructively—may serve as a dual pathway

to enhancing academic success.

In conclusion, the study demonstrates that metacognitive
strategies and meta-emotion, especially their positive
dimensions, play a critical role in predicting academic
engagement, independent of exam anxiety levels. These
findings support the implementation of school-based
interventions focused on cognitive and emotional self-
regulation to cultivate motivated, resilient, and engaged

learners.
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