6)#)(-_’_()(35)(&5 s

wo Pl g 90 S sl giits Sl s Sl
Tosliple al g S sl T gl st (B ps e

Ol (S Ol o&ils 2S Madl s S bl (5,55 (gameils )
Ol g Dl oKy (g5 5 A ple oISl (S s 08 LI Y
Ol O Ol ol omliilsy 5 5 psbe ol (il (S35 aebp 5 Cunde 05 S LI Y

Ol O i degd o803« alilils) 5 (3 psle ouSCLIs (68 o3l 5 tow Lok Y

hajhosseini@Uut.ac.ir :J s oty Lol

VEE/VIY Ol b VOR[N R b VY0V s S5 =k VECEAYAY sl b

LRVCCS
adllas oyl Cum yls (BT ass 5, Sles g gy coodlas p (6 p 36,51 sl b goiils (Bl Cunsg
b stepllas jgp0 0908 &) adlan g (ogtan (hgn (35 51E 2 ASHL Gl (LS o (Stunld (o)
ejojb ,» Scopus sPubMed, Googl e Schol ar, Wb of Science (ool jo g s

® ® Alio V& Yo 6 S ye 5l aay g a3 ol asciie (slaoly S g 885 (g o7 3yenl, ool b Yo VO-Y Y
L " Y d S50 B o lgzaiih Al by Sl a8 ob i badl s obl gasd gl jlme (wle |y
® @ ® | byﬁuall:lal Wilodds Pb)ld)swjuuﬁngda)w«d)giy 9uﬁM> ¢4k¢aAJ>4d3LLAI)Sm).JQA
drw gl 5 old & a2l b o)l de) (3 sy Sl siall Sloasy sl g a4l e Jaeel plls
9;{).)%»] ]a.;fc ub?w;l.) dlﬁbdﬁfw; 9 0‘9) CooMus l) & L}A}L'“) Mo L)MJ‘)B‘ 9 d)ald u9).‘3‘)9)
Cagf (sl din gla ol drs 55 9 6050k Sl oS (gl Al & Gl > (BLS gla Sils )
g SlpeSa s ne 3osga bl cael 8365 g olyy oD (il58l g L5 g5 (6 w5 (glad el
o 4 L el 35 o el oMo om0 s plgedib (B (Sigld 18 lglS
o ygais ¢ s gl wpiw o (Beio i 2l wl og b
o Kild () ealpl codligle 5wl ¢ oS50
Sl ol wiles ia plls 950 Sy bty 5L
AW (r)r

Q06

ol 438 &)90(CC BY -NC 4.0) (a8 b illao olj1 o jiand yg0s dlio oyl jLtil ol odins 6 4y (laio llio oyl ,Liil 3o solos VF+¥ € Y nc


http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

Cognitive Competencies of Students: A Systematic Review

Sahar. Soufi', Mansureh. Hajhosseini?*, Javad. Pourkarimi®, Ebrahim. Alizadeh*

1. PhD student in Educational Psychology, Kish International Campus, University of Tehran, Kish, Iran.
2. Associate Professor, Department of Educational Psychology, Faculty of Educational Sciences and Psychology, University of Tehran, Tehran, Iran.
3. Associate Professor, Department of Educational Management and Planning, Faculty of Educational Sciences and Psychology, University of Tehran,

Tehran, Iran.

4. Assistant Professor of Measurement and Evaluation, Faculty of Educational Sciences and Psychology, Shahid Beheshti University, Tehran, Iran.

*Corresponding Author’s Email: hajhosseini@ut.ac.ir

Submit Date: 2025-05-02 Revise Date: 2025-07-29 Accept Date: 2025-09-15

Publish Date: 2025-09-25

Abstract

The cognitive status of students has undeniable effects on their mental health and
academic performance. The aim of this study was to examine students’ cognitive
competencies with an emphasis on the widespread emergence of artificial
intelligence. The study was conducted as a systematic review by searching the
PubMed, Google Scholar, Web of Science, and Scopus databases within the time
frame of 2020-2025 usinga precise search strategy and specified keywords. After
screening the articles, 16 studies were selected based on the research criteria. The
findings indicated that students’ cognitive competencies are integrated within
characteristicssuch as critical thinking, problem-solving, creativity and innovation,
situational analysis, and decision-making. Nevertheless, the higher education system
requires further development and implementation of empowerment programs in this
area. Considering the rapid and ever-increasing advancement of technology and the
growing cognitive challenges associated with students’ mental health and decision-
making, understanding and enhancing cognitive competencies in students contribute
to optimizing learning experiences and developing targeted solutions to strengthen
learning strategies, cognitive transformation, and the improvement of their mental
health and self-efficacy, particularly inthe era of artificial intelligence governance.
Keywords: Students’ cognitive competencies, artificial intelligence, mental health,
well-being, self-efficacy
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Extended Abstract

Introduction

Cognitive competencies represent a multidimensional construct encompassing a wide range of mental abilities,
including critical thinking, problem-solving, creativity, cognitive flexibility, decision-making, and the capacity
to analyze and adapt to complex situations (Karakus, 2024; Kounkroo, 2025). These competencies serve as
a foundation for students’ academic performance, psychological well-being, and long-term professional
adaptability (Gemma & Mjokaya, 2024; Khan et al., 2024). In higher education contexts, the development
of cognitive competencies is essential for enabling students to navigate the increasingly dynamic and
technology-driven learning environments (Cui & Alias, 2024; Situmorang & Sulistyaningrum, 2024).

In recent years, the expansion of artificial intelligence (Al) and emerging digital technologies has significantly
reshaped the educational landscape, influencing both the acquisition and application of cognitive skills. Al-
powered learning platforms and tools have the potential to personalize learning pathways, provide instant
feedback, and enhance information accessibility (Gerlich, 2025; Jaboob et al., 2025). However, they also
introduce challenges, such as cognitive offloading and overreliance on automated systems, which may weaken
students’ independent thinking and problem-solving abilities if not balanced with deliberate skill development
(Almulla & Al-Rahmi, 2023; Lund, 2023).

The literature highlights the importance of cognitive flexibility as a mediating factor in academic contexts,
enabling students to adjust to changing circumstances, replace negative thought patterns with positive ones,
and sustain motivation even in challenging academic environments (Demirtas, 2023; Toprak et al., 2024).
Likewise, self-directed learning competence—often conceptualized as “learning how to learn”—has been
shown to correlate positively with self-efficacy and achievement in project-based learning models (Chan et
al., 2025; Susanto et al., 2025). These competencies not only enhance academic performance but also equip
students with the adaptability required for success in the 21st century workplace (AlDhaen, 2023; Kounkroo,
2025).

Despite the growing recognition of cognitive competencies in educational research, existing studies often focus
on isolated skill dimensions rather than a comprehensive and integrative framework (Juraqulov, 2025; Juras
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et al.,, 2025). Additionally, there is limited empirical evidence on how such competencies interact with
technological advancements in higher education (Boerchi et al., 2024; Karanikola, 2025). This gap
underscores the need for systematic reviews that synthesize evidence on the core cognitive competencies of
students, identify best practices for their enhancement, and evaluate their role in fostering psychological
resilience and academic success in the age of Al (Saddiqa & Malik, 2024; Tran, 2024).

The present study addresses this need by systematically reviewing research published between 2020 and 2025
to identify the key components of cognitive competencies among university students, particularly within
contexts shaped by digital transformation and Al integration.

Methods and Materials

A systematic review approach was employed, following the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines. Databases including PubMed, Google Scholar, Web of Science,
and Scopus were searched for articles published between 2020 and 2025 using predefined keywords related to
cognitive competencies, higher education, Al, problem-solving, critical thinking, creativity, and self-efficacy.
Inclusion criteria required that studies focus on university students, address at least one dimension of cognitive
competencies, and be published in English during the specified timeframe. Studies unrelated to higher
education or lacking direct examination of cognitive competencies were excluded. The initial search yielded
580 articles, which were screened by title, abstract, and full text. Sixteen articles met all inclusion criteria and
were included in the final synthesis. Data extraction focused on study design, context, cognitive competency
dimensions assessed, and reported outcomes.

Findings

The analysis of the selected studies revealed six core components of students’ cognitive competencies:

1. Critical Thinking — The ability to evaluate information, assess arguments, and make reasoned
judgments was consistently identified as a central competency. Studies reported that students with
stronger critical thinking skills demonstrated greater academic achievement and adaptability in
complex tasks.

2. Problem-Solving Skills — Effective problem-solving, encompassing both analytical and creative
strategies, was found to be closely linked to students’ academic motivation, self-efficacy, and resilience
in the face of academic challenges.

3. Creativity and Innovation — Creativity, particularly when integrated with technological tools,
emerged as a driver for innovative thinking and adaptive learning strategies.

4. Cognitive Flexibility — The capacity to shift between different mental frameworks and adapt to
changing academic demands was highlighted as critical for managing uncertainty and fostering
positive academic emotions.

5. Decision-Making Skills — Decision-making was identified as an essential higher-order cognitive
process, influencing both academic and extracurricular performance.

6. Digital and Al Literacy — The ability to effectively utilize digital tools and Al applications for learning
purposes, while maintaining independent cognitive engagement, was recognized as a contemporary
competency essential for higher education success.

Several studies emphasized that these competencies are interrelated, forming an integrated framework that
supports students’ academic performance, mental health, and career readiness. For instance, combining critical
thinking with Al literacy allowed students to use technological resources effectively without undermining their
independent reasoning abilities. Conversely, insufficient development of these competencies was associated
with lower academic performance, reduced self-efficacy, and vulnerability to cognitive overload in digital
learning environments.

Discussion and Conclusion
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The findings of this systematic review provide a comprehensive understanding of the core cognitive
competencies that underpin students’ success in higher education. The identification of six interrelated
competencies—critical thinking, problem-solving, creativity, cognitive flexibility, decision-making, and
digital/Al literacy—aligns with previous research emphasizing the multifaceted nature of cognitive abilities in
academic contexts. This integrated model highlights the importance of developing these competencies in
parallel, rather than in isolation, to ensure that students can effectively navigate complex academic and
professional challenges.

One of the key implications of this study is the dual role of Al and digital technologies in higher education.
On the one hand, these tools can serve as powerful enhancers of learning, offering personalized instruction,
immediate feedback, and access to vast resources. On the other hand, overreliance on Al may lead to cognitive
dependency and reduced engagement in independent problem-solving. This underscores the need for balanced
pedagogical approaches that integrate technology while simultaneously fostering autonomous cognitive skills.
The strong link between cognitive flexibility and academic outcomes observed in this review reaffirms the
importance of adaptability in modern education. Students who can reframe problems, adjust their strategies,
and remain resilient in the face of challenges are better positioned to achieve academic success and maintain
psychological well-being. Educational programs that incorporate activities fostering flexibility—such as open-
ended problem-solving tasks, role-playing scenarios, and reflective learning exercises—are likely to yield
long-term benefits.

Similarly, the role of self-directed learning competencies, including metacognitive strategies and self-
assessment, emerged as vital for sustaining motivation and achievement. These findings support calls for
curricula that go beyond content delivery to actively cultivate students’ capacity for lifelong learning.
Embedding reflective practices, peer feedback systems, and project-based learning into courses can strengthen
these competencies and prepare students for continuous skill adaptation in rapidly changing work
environments.

In conclusion, this systematic review highlights the centrality of cognitive competencies in shaping students’
academic and personal development in the era of Al and digital transformation. By integrating the development
of critical thinking, problem-solving, creativity, cognitive flexibility, decision-making, and digital literacy into
higher education curricula, institutions can better prepare students to thrive in complex, technology-driven
contexts. The evidence suggests that a holistic approach—one that values both technological proficiency and
independent cognitive engagement—is essential for promoting sustained academic performance, mental well-
being, and readiness for the challenges of the 21st century.
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