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ABSTRACT

In 2024, diverse global studies advanced understanding of metacognition across educational contexts, age groups, and
technological integrations. Sadykova ef al. (2024) demonstrated that embedding metacognitive questioning in biology instruction
significantly improved comprehension and awareness in eighth graders. Li et al. (2024) validated a culturally adapted Metacognitive
Awareness Inventory for nursing students, confirming high reliability and construct validity. Kumar et al. (2024) showed that AI-
assisted self-reflection enhanced undergraduates’ confidence and exam performance, while Abdelghani et al. found that animated
workshops for children boosted curiosity and metacognitive efficiency. Da et al.(2024) identified positive links between
metacognition, learning strategies, behaviors, and engagement. MacNeil et al. (2024) integrated structured metacognitive supports
into chemistry courses, improving engagement and grades. Aydyn and Ozgeldi found metacognition mediated the negative
effects of test anxiety on math achievement. Mabaso linked metacognitive awareness, motivation, and problem-solving to
biology achievement. Fernandes et al. (2024) revealed that Al tools enhanced logical reasoning but impaired self-monitoring
accuracy. Bubnic et al. (2024) confirmed that both metacognitive awareness and behavior predicted programming success.
Collectively, these findings underscore metacognition’s pivotal role in academic performance and self-regulation, highlighting
the value of targeted instruction and emerging technologies in fostering these skills globally.
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INTRODUCTION challenges (Veenman et al., 2006). Instructional

interventions ranging from explicit strategy instruction to

Metacognition, broadly defined as “thinking about  technology-enhanced self-reflection tools have been
thinking,” refers to individuals’ awareness, understanding,  ghown to improve metacognitive skills, thereby boosting
and regulation of their cognitive processes (Flavell, 1979).  jcademic performance (Zohar and Barzilai, 2013). In
It encompasses two primary components: metacognitive  the era of artificial intelligence and digital learning,
knowledge awareness of one’s cognitive abilities, metacognition has gained renewed attention as both a
strategies, and tasks and metacognitive regulation the  ¢ognitive asset and a skill set that supports critical
planning, monitoring, and evaluation of learning activities  evaluation of information, self-regulated learning, and
(Schraw and Dennison, 1994). Over the past four  adaptive problem-solving in complex, evolving
decades, research has consistently linked strong  environments (Azevedo et al., 2021). Metacognition
metacognitive skills to enhanced learning outcomes,  plays a vital role in education and beyond, as it enables
problem-solving ability, and self-directed learning across  Jearners to plan, monitor, and evaluate their own thinking,

disciplines and age groups (Dinsmore et al., 2008). thereby enhancing academic performance and fostering
In educational settings, metacognition plays a pivotal  jndependence.
role in fostering deeper understanding, adaptive learning It strengthens self-regulated learning by helping

strategies, and resilience in the face of academic  gtydents set goals, choose effective strategies, and adapt

How to cite this Article: Mounika L. and Kammar, Mouneshwari R. (2025). A Contemporary Review of Metacognition: Insights into the
Mechanisms of Self-Aware Thinking. Internat. J. Appl. Home Sci., 12 (9 & 10) : 542-545.




MOUNIKA L. AND MOUNESHWARI R. KAMMAR

when faced with challenges. Metacognitive strategies
also buffer against academic difficulties, such as test
anxiety, by improving confidence and problem-solving
under pressure. Beyond formal education, metacognition
supports lifelong learning by promoting adaptability, critical
thinking, and motivation, which are essential for personal
and professional growth. In today’s digital era, it is
particularly crucial, as strong metacognitive skills help
learners critically evaluate and responsibly use Al tools,
ensuring accuracy and reflective thinking. Altogether,
metacognition stands as a cornerstone of effective learning,
resilience, and adaptability across all stages of life.

METHODOLOGY

This review article was developed using a descriptive
research approach. Secondary data was extensively
collected from scholarly journals, textbooks, and credible
academic sources. Studies focusing on new trendsmeta,
technologies in the field of metacognition were reviewed
and synthesized. Articles were selected based on
relevance, recency (mainly between 2024-2025), and
scientific credibility. The extracted information was
categorized under major themes: importance, challenges
and future outcomeson.. The content was analyzed
qualitatively to develop a coherent synthesis for
educational and research purposes.

Review of Literature:

Sadykova et al. (2024) examined eighth-grade
students from two public schools in Semey, Kazakhstan
in a metacognition-based course that integrated
metacognitive questioning. Compared to a standard
curriculum, students in the metacognitive group scored
significantly higher in biology comprehension (ANCOVA:
F(1, 114) = 20.67, p< 0.001), and showed enhanced
metacognitive awareness (F(1, 114) =28.61, p<0.001)

Li et al. (2024) adapted the MAS (Metacognitive
awareness inventory scale) for Chinese nursing students
(n = 592, spanning multiple regions). Exploratory and
confirmatory factor analyses supported both first- and
second-order models, showing excellent reliability
(Cronbach’s alpha: 0.963 and 0.801) and strong construct
validity (target coefficient = 96%).

Kumar et al. (2024) examined two randomized field
experiments (N = 145 and 112) within undergraduate of
University of Toronto and Carnegie Mellon University
(CMU) in North America. It accessed LLM (Large

(43)

language models) assisted self-reflection either via an
Al tool or structured questionnaires boosted students’
self-confidence and exam performance compared to just
reviewing lecture slides. Scores on follow-up exams
showed clear improvement for those engaged in reflective
practices. This study demonstrated how Al-facilitated
reflection can effectively nurture metacognitive
processing at scale.

Abdelghani et al. (2024) conducted an 8-session
workshop for 8-10-year-olds of Chicago, USA, featuring
animated lessons on curiosity and metacognitive skills
(like expressing uncertainty and asking questions), was
delivered using a web platform. The pilot (n = 15)
indicated improvements in children’s metacognitive
efficiency and question-asking behavior, reflecting
enhanced curiosity and self-awareness. It implicated that,
Early educational interventions can nurture curiosity via
metacognitive training.

Da et al. (2024) explored 2,989 college students
across five universities in Henan, Jiangsu, and Shanxi,
China. By using questionnaires measuring metacognition,
learning strategy, learning behavior, and overall
engagement the results showed positive correlation
between metacognition and learning engagement where
learning strategy (e.g., planning, resource use) and
learning behavior (e.g., persistence, participation) mediate
this link.

MacNiel et al. (2024) examined 238 students to
integrate structured metacognitive components into an
Organic Chemistry I course and assess their impact on
learning behaviors and performance by using LTI
(learning task inventory). The finding revealed that,
accessing inventory cues predicted higher LTI completion,
which in turn correlated with higher final grades (t=2.72,
p=0.007). While cues didn’t directly change self-reported
metacognition, LTI engagement was a stronger predictor
than prior GPA or course performance.

Aydyn and Ozgeldi (2024), investigated whether
metacognitive processes mediate the impact of test
anxiety on middle school students’ mathematics
achievement in Europe by using statistical mediation
models. Findings revealed metacognition plays a
mediating role between test anxiety and math
performance. Students with better metacognitive
strategies could buffer anxiety’s negative effects on
achievement.

Mabaso (2024) conducted a study with secondary
school students in Ethiopia in which 200 students
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participated in quantitative assessments; 20 students and
6 teachers were involved qualitatively. This study
investigated how metacognitive awareness, motivation,
and problem-solving skills relate to biology achievement,
and evaluated effective instructional strategies.Results
showed strong positive correlations between
metacognitive awareness, motivation, problem-solving
skills, and academic performance.

Fernandes et al. (2024) examined 698 participants
using Al tools to solve 20 law-school-style logical
problems. Finding showed improved performance with
Al use, but participants significantly overestimated their
own performance (by ~4 points), higher Al literacy
correlated with less accurate self-assessment and the
typical Dunning—Kruger effect disappeared when Al was
involved. While Al can enhance task performance, it can
distort users’ self-monitoring accuracy, highlighting a
disconnect between performance and metacognitive
insight in human—Al interactions.

Bubnic et al. (2024) examined 194 students enrolled
in second-semester introductory programming courses
at two institutions involved are both located in Central
Europe one in Slovenia, and the other in Croatia. The
model used is Dual-dimensional metacognition model
metacognitive awareness and metacognitive behavior.
The outcomes of both dimensions positively influenced
programming. While metacognitive behavior alone
explained 27% of the variance in programming
performance via structural equation modeling.

Sutarto et al. (2025) adapted the Metacognitive
Awareness Inventory (MAI) for Indonesian early
childhood education students. Using the Rasch
measurement model, the study confirmed strong construct
validity, showing good item fit and dimensionality.
Reliability analysis demonstrated high internal consistency,
establishing the adapted MAI as a valid and reliable
instrument for assessing metacognitive awareness among
teacher candidates in Indonesia.

Leon-del-Barco et al. (2025) validated the Spanish
version of the Metacognition Questionnaire — Adolescent
(MCQ-A) in a sample of adolescents (n = 1,031, mean
age = 14.9 years). Exploratory factor analysis revealed
a five-factor solution explaining 53.42% of variance, and
confirmatory factor analysis confirmed the model fit.
Internal consistency was high across all subscales, and
convergent validity was supported through associations
with anxiety measures.

Zulfikar et al. (2025) developed and validated a
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Metacognitive Awareness Scale for multimedia learning
among university students. Phase 1 (n=407) identified a
six-factor structure, and Phase 2 (n = 318) confirmed
this structure with a final 41-item instrument. The tool
showed strong psychometric properties, with internal
consistency coefficients of @ = 0.90 and o = 0.85, and
explained 54% of total variance.

Challenges in Metacognition:

1. Lack of Awareness of One’s Own Thinking:
Many learners are unaware of their cognitive
processes and therefore cannot effectively monitor
or adjust them. For example, Fernandes et al.
(2024) found that participants often overestimated
their performance, showing a gap between actual
ability and self-assessment.

2. Difficulty in Strategy Selection and

Application:
Even when aware of metacognitive strategies,
learners may struggle to select the most effective
ones for specific tasks. Mabaso (2024) noted that
although some students had high awareness, they
lacked effective strategy use, limiting academic
gains.

3. Overreliance on External Tools:

The rise of Al tools may cause students to skip
self-monitoring steps, assuming the tool provides
correct answers. This can weaken independent
metacognitive regulation, as highlighted in Kumar
et al. (2024).

4. Influence of Emotional Factors:

High levels of test anxiety or low confidence can
hinder metacognitive engagement. Aydyn and
Ozgeldi (2024) showed that without strong
metacognitive skills, anxiety directly reduces
academic performance.

5. Time and Cognitive Load Constraints:
Effective metacognitive regulation requires extra
time and mental effort, which some students avoid,
especially under heavy academic workloads
(MacNeil et al., 2024).

6. Limited Early Instruction:

If metacognitive skills are not explicitly taught
early, students may develop poor self-monitoring
habits. Abdelghani et al. (2024) demonstrated that
early interventions significantly improved curiosity
and self-awareness—implying that absence of
such programs is a missed opportunity.

(44
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Future Outcomes of Metacognition:

Metacognition is becoming increasingly important
for both education and lifelong learning. When integrated
across different disciplines, it can improve academic
achievement by enhancing comprehension, problem-
solving, and critical thinking. Beyond school, metacognitive
skills prepare individuals for career readiness by fostering
adaptability and reflective thinking, which are essential
for continuous professional growth. They also help in
managing emotional and cognitive barriers, such as stress
and anxiety, leading to better performance and long-term
well-being. In the digital era, metacognition ensures that
learners critically evaluate and self-monitor their use of
Al and other emerging technologies, preventing
overreliance and promoting thoughtful decision-making.
Introducing these strategies early in primary and middle
school can nurture curiosity and self-awareness, offering
lasting benefits, especially for disadvantaged learners.
Additionally, developing culturally responsive approaches
makes metacognitive training more inclusive and effective
across diverse educational contexts, reinforcing its value
as auniversal tool for learning and personal development.

Conclusion:

Metacognition plays a crucial role in learning,
problem-solving, and self-regulation. By being aware of
one’s own thinking processes and applying strategies to
monitor, plan, and evaluate performance, individuals can
enhance their academic achievement, decision-making,
and adaptability. Research consistently shows that
learners who develop metacognitive skills become more
independent, reflective, and capable of transferring
knowledge across contexts. Thus, fostering
metacognitive awareness is not only essential in education
but also in lifelong learning and personal development.
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