https:/ /www.echetana.com/Vol.-10, No.-04, Oct.-Dec. 2025, pp. 53-58

CHETANA

International Journal of Education (CIJE)

Peer Reviewed/Refereed Journal
ISSN : 2455-8279 (E)/2231-3613 (P)

Impact Factor
SJIF 2025-8.445

Prof. A.P. Sharma
(25.12.1932 - 09.01.2019)

Integrating Metacognitive Strategies into Classroom Instruction to
Combat Academic Stress and Improve Achievement in Secondary Schools

Imamuddin Khan
Research Scholar
L.N Mithila University, Darbhanga.
Dr. Sujeet Kumar Dwivedi
H.0.D, Dept of Education, B.M.A. College
Baheri Lalit Narayan Mithila University, Darbhanga, Bihar
Email-imamgh8655@gmail.com, Mobile-8192057968

First draft received: 15.10.2025, Reviewed: 18.10.2025
Final proofreceived: 21.10.2025, Accepted: 28.10.2025

Abstract

This study investigates the effectiveness of metacognitive strategy integration in secondary school
classrooms to address academic stress and enhance scholastic achievement. Conducted in
Darbhanga district, Bihar, the research employed a quasi-experimental design with 240 students
(aged 14-16) from four government secondary schools. Students were divided into experimental and
control groups, with the experimental group receiving targeted metacognitive strategy instruction
integrated into their regular curriculum over 16 weeks. Data collection involved pre- and post-
intervention assessments of academic performance, stress levels and metacognitive awareness.
Results demonstrated significant improvements in the experimental group, with a 27.8% increase in
academic achievement scores, a 31.5% reduction in reported academic stress and a 42.3%
enhancement in metacognitive awareness compared to the control group. The findings suggest that
systematic integration of metacognitive strategies into regular classroom instruction provides
students with effective tools for managing academic demands, reducing stress and improving
learning outcomes. This research contributes to educational practices in similar socio-economic
contexts by offering a practical framework for metacognitive integration that can be adapted across

various secondary school settings.

Key Words: Metacognitive strategies, academic stress, secondary education, student achievement, self-
regulated learning, Bihar education, educational psychology, cognitive load management,

intervention study, adolescent learning etc.

Introduction

The academic environment of secondary schools presents
a multitude of challenges for adolescent students,
including increasing curriculum complexity, high-stakes
examinations and heightened expectations from parents,
teachers and society (Verma & Kumari, 2016). This
complex educational landscape often results in significant
academic stress, which has been linked to decreased
cognitive performance, reduced motivation and various
psychological and physical health issues (Pascoe et al.,
2020). In developing regions such as Darbhanga district in
Bihar, India, these challenges are further compounded by
socioeconomic factors, limited resources and traditional
teaching methodologies that often emphasize rote learning
over higher-order thinking skills (Kumar & Singh, 2019).

Metacognition—often defined as "thinking about
thinking" or the awareness and regulation of one's
cognitive processes—has emerged as a promising
approach to address these challenges (Flavell, 1979;
Schraw & Moshman, 1995). Metacognitive strategies help
students monitor their understanding, evaluate their
learning progress and adjust their learning strategies
accordingly. By developing these self-regulatory skills,
students can potentially manage their academic workload
more effectively, reduce stress and improve performance
(Zulkiply, 2009; Zohar & Barzilai, 2013).

While extensive research has established the benefits of
metacognitive skill development in Western educational
contexts (Dignath & Biittner, 2008; Donker et al., 2014),
there remains a significant gap in understanding how these
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strategies can be effectively integrated into the
educational landscape of developing regions, particularly
in the context of secondary schools in Bihar, India. This
study addresses this gap by investigating the impact of
systematical incorporating metacognitive strategies into
regular classroom instruction in secondary schools in
Darbhanga district.

The significance of this research lies in its potential to
provide practical, evidence-based approaches to
enhancing  student  learning  outcomes  while
simultaneously addressing the growing concern of
academic stress. By focusing on metacognitive skill
development, this study aims to equip students with
lifelong learning tools that extend beyond academic
achievement to foster resilience, self-regulation and
adaptive coping mechanisms.

Objectives and Hypotheses
Research Objectives

1. To assess the effectiveness of integrated
metacognitive strategies in improving academic
achievement among secondary school students in
Darbhanga district.

2. To evaluate the impact of metacognitive strategy
instruction on reducing academic stress levels among
secondary school students in Darbhanga district.

Research Hypotheses

1. Hi: Secondary school students receiving integrated
metacognitive strategy instruction will demonstrate
significantly higher academic achievement scores
compared to students receiving traditional
instruction.

2. Ha: Secondary school students receiving integrated

metacognitive strategy instruction will report
significantly lower levels of academic stress
compared to students receiving traditional
instruction.

Literature Review
Metacognition and Academic Performance

The relationship between metacognitive abilities and
academic performance has been extensively documented
across diverse educational contexts. Metacognition
encompasses two primary components: knowledge of
cognition (understanding one's cognitive processes) and
regulation of cognition (the ability to control and direct
these processes) (Brown, 1987; Schraw, 1998). Research
by Veenman et al. (2006) demonstrated that metacognitive
skills account for up to 40% of variance in learning
outcomes, often independent of intellectual ability.
Similarly, Wang et al. (2014) found that students with
higher metacognitive awareness consistently
outperformed their peers across various academic
disciplines.

In the Indian context, studies by Jagannathan and Reddy
(2017)  revealed positive correlations  between
metacognitive strategy use and academic achievement
among secondary school students in urban areas.
However, as noted by Sharma and Mishra (2020),
research on metacognitive interventions in rural Indian
schools remains limited, highlighting a significant gap that
this study aims to address.
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Academic Stress Among Secondary School Students

The phenomenon of academic stress has become
increasingly prevalent among secondary school students
globally, with particularly concerning levels documented
in South Asian countries (Kumar & Jejurkar, 2017). A
comprehensive study by Deb et al. (2015) found that over
82% of Indian secondary school students reported
significant academic stress, with fear of examination
failure, parental expectations and competition being
primary contributors. This stress manifests in various
psychological and physiological symptoms, including
anxiety, depression, sleep disturbances and impaired
cognitive functioning (Reddy et al., 2018).

In Bihar specifically, Kumar and Singh (2019)
documented heightened academic stress levels among
secondary  school students, attributing this to
socioeconomic factors, traditional teaching methods and
limited career guidance. Their findings emphasized the
urgent need for interventions that equip students with
stress ~management  strategies applicable  within
educational settings.

Metacognitive Interventions and Stress Reduction

Emerging research suggests the potential of metacognitive
approaches in mitigating academic stress. By enhancing
students' awareness of their learning processes and
providing strategies for managing cognitive demands,
metacognitive interventions may reduce the perceived
burden of academic tasks (Perfect & Schwartz, 2002;
Karpicke et al., 2009). A meta-analysis by Dignath and
Biittner (2008) found that self-regulation training, which
incorporates metacognitive elements, produced moderate
to large effects on student performance, motivation and
emotional well-being.

More recently, Ahuja and Sinha (2021) conducted a
small-scale intervention study in Delhi schools,
demonstrating that metacognitive strategy training led to
significant reductions in test anxiety and improved coping
mechanisms among participating students. However,
comprehensive studies examining the dual impact of
metacognitive  interventions on  both  academic
achievement and stress reduction in rural Indian contexts
remain scarce.

Integration of Metacognitive Strategies into Classroom
Instruction

While standalone metacognitive training programs have
shown promise, research increasingly supports the
integration of metacognitive strategy instruction into
regular curriculum delivery (Veenman, 2011; Zohar &
David, 2008). This approach, often termed "embedded
metacognitive instruction," allows students to develop
metacognitive skills within authentic learning contexts,
enhancing transfer and application of these skills across
domains (Schraw et al., 2006).

Successful implementations of integrated metacognitive
instruction have been documented in various subject
areas, including science (Zohar & Barzilai, 2013),
mathematics (Kramarski & Mevarech, 2003) and
language learning (Raoofi et al., 2014). These studies
consistently demonstrate superior outcomes compared to
traditional instruction, particularly for students with lower
prior achievement levels.
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In the Indian educational landscape, Sharma and Kiran
(2020) advocated for the inclusion of metacognitive
elements within the National Education Policy
framework. However, practical models for implementing
such integration in resource-constrained settings like rural
Bihar remain underdeveloped.

Methodology
Research Design

This study employed a quasi-experimental design with
pre-test and post-test assessments over a 16-week
intervention period. The research utilized a 2x2 factorial
design, with instructional approach (metacognitive
integration vs. traditional instruction) as the independent
variable and academic achievement and academic stress
as dependent variables.

Sample and Sampling Procedure

The study was conducted in four government secondary
schools in Darbhanga district, Bihar. Schools were
selected based on comparable demographic profiles,
academic performance records and infrastructure
facilities. A total of 240 students from classes IX and X
(aged 14-16 years) participated in the study. Stratified
random sampling was used to ensure proportional
representation across gender and academic performance
levels.

The sample was divided equally between experimental
(n=120) and control (n=120) groups. Table 1 provides the
demographic characteristics of the sample.

Table 1: Demographic Characteristics of Sample
(N=240)

Characteristics | Experimental Control Group | Total (N=240)
Group (n=120) (n=120)

Gender

Male 62 (51.7%) 58 (48.3%) 120 (50.0%)

Female 58 (48.3%) 62 (51.7%) 120 (50.0%)

Age

14 years 38 (31.7%) 41 (34.2%) 79 (32.9%)

15 years 53 (44.2%) 49 (40.8%) 102 (42.5%)

16 years 29 (24.2%) 30 (25.0%) 59 (24.6%)

Class

X 60 (50.0%) 60 (50.0%) 120 (50.0%)

X 60 (50.0%) 60 (50.0%) 120 (50.0%)

Prior

Achievement

Low 39 (32.5%) 41 (34.2%) 80 (33.3%)

Average 42 (35.0%) 40 (33.3%) 82 (34.2%)

High 39 (32.5%) 39 (32.5%) 78 (32.5%)
Chi-square tests confirmed no significant differences

between groups across all demographic variables (p >
0.05), establishing baseline equivalence.

Intervention

The experimental group received regular curriculum
instruction enhanced with integrated metacognitive
strategies, while the control group continued with
traditional instruction. The intervention spanned 16 weeks
and was implemented across core subject areas
(Mathematics, Science, Social Science and Language).

The metacognitive intervention incorporated the following
components:

1. Metacognitive Knowledge Development: Explicit
instruction on different types of knowledge

ISSN-2455-8729 (E), 2231-3613 (P)

SJIF 2024-8.449 CIJE Quarterly/-53-58
Imamuddin Khan

Dr. Sujeet Kumar Dwivedi

(declarative, procedural, conditional) and when to
apply specific learning strategies.

2. Metacognitive Regulation Training: Techniques
for planning (setting goals, activating prior
knowledge), monitoring (self-questioning,
comprehension checks) and evaluating learning
(reflective journals, error analysis).

3. Cognitive Strategy Instruction: Training in specific
learning strategies, including note-taking methods,
graphic organizers, summarization techniques and
mnemonic devices.

4. Scaffolded Practice:  Gradual release of
responsibility from teacher-directed to student-
directed strategy application, with decreasing levels
of support over time.

5. Stress Management Components: Integration of
techniques for managing cognitive load, test anxiety
and academic pressure through metacognitive
awareness.

Teachers in the experimental group received 30 hours of
training prior to implementation and participated in
weekly reflective sessions throughout the intervention
period to ensure fidelity of implementation.

Instruments
Three primary instruments were used for data collection:

1. Academic Achievement Test (AAT): Subject-
specific tests aligned with the Bihar State Board
curriculum, developed by subject experts and
validated through pilot testing (reliability coefficient:
o =0.87). Tests assessed both content knowledge and
higher-order thinking skills.

2. Academic Stress Scale (ASS): Adapted from the
Educational Stress Scale for Adolescents (Sun et al.,
2011) and contextualized for the Indian educational
system. The scale contained 30 items across five
dimensions: pressure from study, workload, worry
about grades, self-expectation and despondency. The
scale demonstrated good internal consistency (o =
0.89) and test-retest reliability (r = 0.84).

3. Metacognitive Awareness Inventory (MAI):
Modified version of the inventory developed by
Schraw and Dennison (1994), adapted for secondary
school students in rural Indian contexts. The
inventory assessed knowledge of cognition and
regulation of cognition through 40 items with
demonstrated reliability (o = 0.85).

All instruments were translated into Hindi and back-
translated to ensure conceptual equivalence, then pilot-
tested with a sample of 50 students from a comparable
population.

Data Collection Procedure

Data were collected at two time points: pre-intervention
(Week 0) and post-intervention (Week 17). All
assessments were administered under standardized
conditions by trained research assistants who were blind
to group assignments. Ethical protocols, including
informed consent from parents/guardians and assent from
student participants, were strictly followed. The study
received approval from the Institutional Ethics Committee
and the District Education Office.
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Data Analysis

Data were analyzed using IBM SPSS Statistics (Version
26). Preliminary analyses included descriptive statistics,
reliability assessments and checks for normality and
homogeneity of variance. The primary statistical
techniques employed were:

1. Analysis of Covariance (ANCOVA) to examine
between-group differences in post-intervention
scores while controlling for pre-intervention scores

2. Paired t-tests to assess within-group changes from
pre- to post-intervention

3. Effect size calculations (Cohen's d) to determine
practical significance

4. Multiple regression analysis to identify predictors of

academic achievement and stress reduction

The threshold for statistical significance was set at p <
0.05.

Results
Pre-intervention Equivalence

Analysis of pre-intervention scores confirmed no
significant differences between the experimental and
control groups in academic achievement (t(238) = 0.87, p
= 0.38), academic stress levels (t(238) = -0.73, p = 0.47),
or metacognitive awareness (t(238) = 0.64, p = 0.52),
establishing baseline equivalence between groups.

Impact on Academic Achievement

Table 2: Academic Achievement Scores Pre- and Post-
Intervention

Group Pre- Post- Mean

Intervention Intervention Difference

Mean SD Mean SD

Experimental | 58.42 11.36 | 74.69 1027 18.43 | <0.001

(@=120)

Control 11.64 | 456 521 | <0.001

(n=120)

5731 1092 | 61.87

Graph 2: Academic Achievement Scores Pre- and
Post-Intervention

Academic Achievement Scores Pre- and Post-Intervention

Pre-mtervention
PostinG

Experimental Control

ANCOVA results, controlling for pre-intervention scores,
revealed significantly higher post-intervention academic
achievement in the experimental group compared to the
control group (F(1,237) = 147.28, p < 0.001, partial n?> =
0.38). The mean difference between groups was 12.82
points (95% CI [10.76, 14.88]), representing a 27.8%
greater improvement in the experimental group relative to
controls.
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Subgroup analysis indicated that students with initially
lower academic performance benefited most from the
intervention, showing a mean improvement of 19.83
points compared to 14.57 points for high-performing
students (F(2,114) = 8.76, p <0.001).

Impact on Academic Stress

Table 3: Academic Stress Scores Pre- and Post-
Intervention
Group Pre- Post- Mean t P Cohen's

Intervention Intervention Difference d
Mean SD Mean SD

Experimental | 87.35 1394 | 63.21 12.57 | -24.14 <0.001 | 1.80

(n=120) 19.72

Control 88.73 14.62 | 82.84 13.76 | -5.89 -6.04 | <0.001 | 0.55

(n=120)

Graph 3: Academic Stress Scores Pre- and Post-

Intervention

Academic Stress Scores Pre- and Post-Intervention

Pre-Intervention

100 Post-Intervention

80

=3
g

Stress Scores

=
=

Experimental Control

ANCOVA results demonstrated significantly lower post-
intervention academic stress in the experimental group
compared to the control group (F(1,237) = 168.75, p <
0.001, partial 1> = 0.42). The difference between groups
was 19.63 points (95% CI [16.74, 22.52]), representing a
31.5% greater reduction in academic stress among the
experimental group.

Analysis of specific stress dimensions revealed the most
substantial reductions in "worry about grades" (38.7%
reduction) and "despondency" (36.2% reduction) within
the experimental group.

Metacognitive Awareness Development

Table 4: Metacognitive Awareness Inventory Scores
Pre- and Post-Intervention

Cohen's

d

Group Pre- Post- Mean

Intervention Intervention Difference

SD
18.47

SD
16.89

Mean Mean

Experimental | 112.38 159.76 47.38 <0.001 | 2.61

(n=120)
Control
(n=120)

110.74 19.26 | 118.23 18.92 | 7.49 <0.001 | 0.58

Graph 4: Metacognitive Awareness Inventory Scores
Pre- and Post-Intervention
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Metacognitive Awareness Inventory Scores Pre- and Post-Intervention

Pre-Intervention
Post-Intervention

1

— — —
bl 3 & =

Metacognitive Awareness Scores

=

Experimental Control

The experimental group showed significantly greater
improvement in metacognitive awareness (F(1,237) =
293.16, p < 0.001, partial n> = 0.55), with a mean
difference between groups of 41.53 points (95% CI
[36.85, 46.21]), representing a 42.3%  greater
enhancement in metacognitive awareness.

Improvements were observed across both knowledge of
cognition (44.7% increase) and regulation of cognition
(41.2% increase) components.

Relationship between Variables

Multiple regression analysis indicated that post-
intervention  metacognitive awareness  significantly
predicted both academic achievement (B = 0.62, p <
0.001) and academic stress reduction (B = -0.57, p <
0.001) in the experimental group, accounting for 38.4%
and 32.5% of the variance respectively.

The most powerful predictors of academic achievement
were monitoring skills (B = 0.39, p < 0.001) and strategic
knowledge (B = 0.36, p < 0.001), while the strongest
predictors of stress reduction were evaluation skills (f = -
0.43, p < 0.001) and planning abilities (B = -0.37, p <
0.001).

Discussion

The findings of this study provide substantial evidence
supporting the effectiveness of integrated metacognitive
strategy instruction in enhancing academic achievement
and reducing academic stress among secondary school
students in Darbhanga district. The significant
improvements observed across all outcome measures
affirm both research hypotheses and align with theoretical
frameworks emphasizing the role of metacognition in
learning and emotional regulation.

Effects on Academic Achievement

The substantial gains in academic achievement observed
in the experimental group (27.8% greater improvement
than controls) corroborate previous findings by Veenman
et al. (2006) and Wang et al. (2014) regarding the impact
of metacognitive skill development on learning outcomes.
The current study extends these findings to the context of
rural Indian secondary schools, demonstrating that
metacognitive instruction can be effectively implemented
even in resource-constrained educational settings.
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The pronounced benefits observed among initially lower-
performing students align with Zohar and Barzilai's
(2013) assertion that metacognitive interventions often
yield greatest benefits for struggling learners. This finding
has particular significance in the context of Darbhanga
district, where educational disparities and dropout rates
remain concerning challenges. By providing additional
support  to  academically  vulnerable  students,
metacognitive strategy integration may contribute to
greater educational equity.

Effects on Academic Stress

The marked reduction in academic stress levels (31.5%
greater decrease than controls) represents a significant
contribution to understanding how metacognitive
approaches may address the growing concern of
educational pressure among Indian adolescents. This
outcome supports Ahuja and Sinha's (2021) preliminary
findings and suggests that metacognitive awareness
provides students with psychological resources to manage
academic demands more effectively.

The particularly strong reductions in "worry about grades"
and "despondency" dimensions suggest that metacognitive
strategy use may specifically target anxiety related to
academic evaluation and feelings of helplessness in the
face of challenges. By enhancing students' sense of
control over their learning processes, metacognitive
awareness appears to foster resilience against stress-
inducing academic pressures.

Metacognitive and Mediating

Mechanisms

Development

The substantial increase in metacognitive awareness
among the experimental group (42.3% greater
enhancement than controls) indicates that the intervention
successfully developed targeted skills. The regression
analyses revealing metacognitive awareness as a
significant predictor of both achievement and stress
outcomes suggest that enhanced metacognition serves as a
mediating mechanism through which the intervention
produced its effects.

The finding that monitoring skills and strategic knowledge
most strongly predicted achievement gains aligns with
Schraw's (1998) emphasis on these components as critical
for effective learning regulation. Similarly, the strong
relationship between evaluation/planning abilities and
stress reduction supports theoretical models proposing that
metacognitive control processes facilitate emotional
regulation by enabling more effective allocation of
cognitive resources (Perfect & Schwartz, 2002).

Practical Implications

The successful implementation of metacognitive strategy
integration in Darbhanga secondary schools offers several
practical implications for educational stakeholders:

1. Teacher Professional Development: The study
highlights the wvalue of training teachers in
metacognitive instruction techniques, suggesting that
targeted professional development in this area could
yield significant benefits.

2. Curriculum Enhancement: Rather than requiring
separate metacognitive programs, the embedded
approach demonstrated here suggests that existing
curricula can be enhanced with metacognitive
elements without additional time requirements.
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3. Assessment Practices: The development of
metacognitive skills may necessitate reconsideration
of assessment methods to include evaluation of
process skills alongside content knowledge.

4. Mental Health Support: The stress reduction
findings suggest that metacognitive approaches could
form part of school-based mental health initiatives.

Limitations and Future Research Directions

Despite the robust findings, several limitations warrant
consideration:

1. The 16-week intervention period, while substantial,
may not capture potential long-term effects of
metacognitive training. Longitudinal follow-up
studies would provide valuable insights into the
sustainability of observed gains.

2. The focus on Darbhanga district limits
generalizability to other geographical and cultural
contexts. Replication studies across diverse Indian
settings would strengthen the evidence base.

3. While efforts were made to ensure implementation
fidelity, variations in teacher delivery style and
classroom dynamics may have influenced outcomes.
More detailed process evaluation would enhance
understanding of implementation factors.

Future research directions include examining the
differential effectiveness of specific metacognitive
strategies across subject domains, investigating potential
age and developmental effects and exploring the
interaction between metacognitive development and
sociocultural factors in the Indian educational context.

Conclusion

This study demonstrates that integrating metacognitive
strategies into regular classroom instruction significantly
enhances academic achievement and reduces academic
stress among secondary school students in Darbhanga
district, Bihar. The findings provide compelling evidence
for the practical applicability of metacognitive approaches
in resource-constrained educational settings and offer a
promising avenue for addressing dual concerns of
academic performance and student well-being.

By equipping students with tools to monitor, control and
evaluate their learning processes, metacognitive
instruction appears to foster not only improved cognitive
outcomes but also greater psychological resilience in
facing academic challenges. These outcomes suggest that
metacognitive strategy integration represents a valuable
approach for educational enhancement in similar contexts
throughout India and potentially other developing regions.
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