
Eur J Educ. 2024;59:e12614.	 wileyonlinelibrary.com/journal/ejed	   | 1 of 23
https://doi.org/10.1111/ejed.12614

© 2024 John Wiley & Sons Ltd.

Received: 10 September 2023  |  Revised: 15 January 2024  |  Accepted: 17 January 2024

DOI: 10.1111/ejed.12614  

R E V I E W  A R T I C L E

A SWOT analysis of integrating cognitive and  
non-cognitive learning strategies in education

Kamal Upreti1  |   Virendra Singh Kushwah2 |   Prashant Vats3 |    
Md. Shane Alam4 |   Rahul Singhai5 |   Dhyanendra Jain6 |   Akhilesh Tiwari7

1Department of Computer Science, CHRIST 
(Deemed to be University), Delhi NCR, 
Ghaziabad, India
2School of Computing Science & 
Engineering, VIT Bhopal University, Bhopal, 
India
3Department of CSE, SCSE, Manipal 
University Jaipur, Jaipur, India
4Department of Medical Laboratory 
Technology, College of Applied Medical 
Sciences, Jazan University, Jazan, Saudi 
Arabia
5International Institute of professional 
Studies, Devi Ahilya University, Indore, 
Madhya Pradesh, India
6Computer science engineering-AIML and 
Engineering, ABES Engineering College, 
Ghaziabad, India
7School of Business Studies, CHRIST 
(Deemed to be University), Delhi NCR, 
Ghaziabad, India

Correspondence
Kamal Upreti, CHRIST (Deemed to be 
University), Mariam Nagar, Meerut Road, 
Delhi NCR, Ghaziabad - 201003, India.
Email: kamal.upreti@christuniversity.in

Abstract
Students must receive the knowledge and skills they require 
for succeeding in a constantly changing world. Meeting 
each student's diverse needs, nevertheless, is difficult. For 
the purpose to promote student development and improve 
educational outcomes, this review study attempts to give a 
thorough conceptual framework for integrating both cog-
nitive and non-cognitive learning methodologies. While 
non-cognitive learning focuses on social and interper-
sonal skills, emotional intelligence, and resilience, cognitive 
learning involves the acquisition of intellectual skills and 
critical thinking. Both types of education are essential for 
children's holistic development. Integrating non-cognitive 
and cognitive approaches in education sector has several 
advantages. It promotes a well-rounded education by of-
fering a balanced approach that addresses the intellectual, 
emotional, and social elements of student progress. To 
support the suggested conceptual framework, a thorough 
analysis of recent research on the subject is conducted. 
The implementation of cognitive and non-cognitive learn-
ing in the present condition is examined through a biblio-
metric analysis, which identifies research trends and gaps. 
In addition, a SWOT analysis has been done to assess the 
advantages, disadvantages, opportunities, and threats 
related to these strategies. The issues and areas that re-
quire additional research and development are better un-
derstood due to this analysis. The research's conclusions 
demonstrate the importance of adopting a well-rounded 
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1  | INTRODUC TION

In the ever-evolving landscape of global education, the integration of cognitive and non-cognitive learning strat-
egies emerges as a pivotal factor for comprehensive educational development. This integration is not only instru-
mental in addressing the multifaceted challenges faced by the education sector—such as adapting to technological 
advancements, legal changes, and competitive pressures (Zhang & Aslan, 2021)—but also plays a crucial role in 
aligning educational practices with the contemporary demands of society. The essence of this integration lies in 
harmonizing intellectual skill development, including critical thinking and subject-specific knowledge (cognitive 
learning), with the cultivation of personal and social skills, resilience, and emotional intelligence (non-cognitive 
learning). Such an approach is increasingly recognized as indispensable for preparing students to succeed in di-
verse life scenarios and to thrive in a rapidly transforming world.

To enhance the effectiveness of this integrated approach, incorporating elements from the Organization for 
Economic Co-operation and Development (OECD)'s social emotions program can provide a more nuanced con-
text. This program emphasizes the development of social and emotional skills, which are vital for personal well-
being and societal engagement. Integrating these elements into educational strategies ensures a more holistic 
development of learners, equipping them with the tools necessary to navigate both academic and life challenges 
effectively (Figure 1).

Educational theorists and practitioners advocate for a curriculum foundation that is informed by a blend of 
transformative, social, and experiential learning theories, collectively encompassing the spectrum of cognitive 
and non-cognitive aspects (Mousavinasab et al., 2021). Such a curriculum aims to engage students actively in their 
learning journey, fostering a deep, intrinsic interest in education (Reinders et al., 2021). Furthermore, understand-
ing the developmental trajectory of individuals from childhood to adulthood allows educators to tailor their peda-
gogical approaches to the varying cognitive and emotional needs of their students (Kem, 2022; Post et al., 2019).

The strategic focus on dynamic and interactive learning environments, combined with an emphasis on self-
reflection, goal setting, and self-regulated learning, aligns well with the principles of the OECD's social emotions 
program. These approaches collectively contribute to closing gaps in the teaching-learning process and enhancing 
the overall educational experience. This synthesis of cognitive and non-cognitive strategies, enriched by insights 
from social–emotional learning frameworks, sets the stage for an education system that is adaptive, inclusive, 
and forward-looking (Abu Saa et al., 2019; Cinquin, et al., 2019; Deák et al., 2021; Haque et al., 2023; Sharma & 
Arora, 2020; Shekh-Abed & Barakat, 2022). The goal of this work is to support continued advancements in educa-
tional practices by merging research-based techniques and the observations reported in Table 1.

educational strategy which considers various demands of 
students. The education system can encourage academic 
performance, critical thinking, socio-emotional well-being, 
and prepare students for success in a variety of spheres of 
life by integrating cognitive and non-cognitive learning. It 
also points out the research gaps and underlines the value 
of further study for enhancing comprehension and cogni-
tive and non-cognitive learning methodologies' application.

K E Y W O R D S
academic achievement, cognitive learning, education system, 
non-cognitive learning, SWOT analysis
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The study makes the following contributions to these research questions:

•	 The paper aims to conduct a comprehensive bibliometric analysis and SWOT (Strengths, Weaknesses, 
Opportunities, and Threats) analysis for both cognitive and non-cognitive learning approaches.

•	 This paper aims to evaluate existing literature and research trends related to cognitive and non-cognitive learn-
ing through bibliometric analysis, identifying key themes, influential authors, and publication patterns.

•	 By applying a SWOT analysis, the paper examines the strengths, weaknesses, opportunities, and threats asso-
ciated with cognitive and non-cognitive learning approaches.

•	 This analysis provides insights into the advantages, limitations, potential growth areas, and challenges for both 
cognitive and non-cognitive learning in education sector.

F I G U R E  1 Cognitive and non-cognitive learning in education.
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•	 While integrating bibliometric and SWOT analyses, the paper seeks to provide an understanding of future 
directions along with current landscape in cognitive and non-cognitive learning.

Informing evidence-based decisions about educational practices and directing the policy formulation, the re-
view paper's conclusions have a substantial impact. This review provides unique insights and viewpoints that set 
it apart from other related publications in the field by methodically reviewing and synthesizing pertinent material. 
Table 2 provides an overview of these noteworthy contributions, emphasizing the innovative features of this re-
view. This table's inclusion highlights the distinctive features of this work and the novel viewpoints it gives in the 
field of educational research and practice.

TA B L E  1 Research questions and research contributions.

Research questions Research contributions

1. What are the trends and patterns in research 
publications related to the SWOT analysis of 
cognitive and non-cognitive learning in education 
sector?

Comprehensive Bibliometric Analysis: Identify trends, 
patterns, and gaps in the existing research to 
understand the current state of knowledge in the field

2. What are the key topics and subtopics within the 
field of cognitive and non-cognitive learning in 
education sector that have been explored in the 
literature?

Identification of Key Topics and Subtopics: Identify 
focal areas of research to understand the extent of 
exploration and identify gaps for further investigation

3. What are the strengths, weaknesses, 
opportunities, and threats (SWOT) associated 
with cognitive and non-cognitive learning 
approaches in education sector?

SWOT Analysis of Learning Approaches: Provide a 
comprehensive assessment of the advantages, 
limitations, and potential opportunities and threats of 
these approaches

4. How does the application of SWOT analysis 
contribute to the understanding and 
improvement of cognitive and non-cognitive 
learning in education sector?

Contribution to Educational Improvement: Derive 
strategies and recommendations for enhancing the 
implementation of cognitive and non-cognitive learning 
approaches in education

5. What are the potential strategies and 
recommendations derived from SWOT analysis 
that can enhance the implementation of 
non-cognitive along with cognitive learning in 
educational settings?

Implications for Future Research and Practice: Inform 
future research directions and practical applications to 
enhance the effectiveness of these learning approaches

TA B L E  2 Unique contributions of the recent review paper in comparison to existing literature.

Ref. A1 A2 A3 A4 A5 A6 A7 A8

Zhang and Aslan (2021) ✕ ✓ ✕ ✓ ✕ ✕ ✕ ✕

Sharma and Arora (2020) ✕ ✕ ✕ ✕ ✕ ✕ ✕ ✕

Shekh-Abed and Barakat (2022) ✓ ✕ ✓ ✕ ✕ ✕ ✕ ✕

Abu Saa et al. (2019) ✓ ✕ ✕ ✕ ✕ ✕ ✕ ✕

Mousavinasab et al. (2021) ✓ ✕ ✕ ✕ ✓ ✕ ✕ ✕

Reinders et al. (2021) ✕ ✕ ✕ ✕ ✕ ✓ ✕ ✕

Kem (2022) ✕ ✕ ✕ ✕ ✕ ✕ ✓ ✕

Post et al. (2019) ✓ ✕ ✕ ✕ ✕ ✕ ✕ ✕

Ours ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Note: A1, cognitive learning theories; A2, non- cognitive learning theories; A3, critical thinking; A4, social and emotional 
development; A5, challenges of teaching-learning in education; A6, bibliometric analysis; A7, SWOT analysis; A8, 
limitations.
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The study is divided into various sections that meticulously examine the incorporation of non-cognitive and 
cognitive learning into educational techniques. Section 2 covers both non-cognitive and cognitive learning models 
in detail, outlining their guiding principles and conceptual frameworks. The methodology for the analysis is out-
lined in Section 3, which also covers the collection and evaluation of relevant data utilizing bibliometric analysis 
and SWOT analysis. In Section 4, the effectiveness of both cognitive and non-cognitive learning approaches is 
carefully assessed in light of the analysis findings. Section 5 highlights the primary advantages and benefits of 
incorporating both cognitive and non-cognitive learning into educational activities, outlining the benefits and 
potential outcomes of these strategies. Section 6 introduces a conceptual framework that offers a structured 
approach for integrating both cognitive and non-cognitive learning into curriculum design and instructional strat-
egies. Finally, the paper concludes, by summarizing the key findings and highlighting the significance and implica-
tions of implementing cognitive and non-cognitive learning in educational settings.

2  | LITER ATURE RE VIE W

2.1 | Non-cognitive and cognitive theories of learning

Cognitive and non-cognitive learning theories offer a theoretical framework to understand the processes and 
mechanisms underlying the cognitive and non-cognitive skills development. These theories help educators 
and researchers gain insights into how individuals acquire and adapt social–emotional competencies, character 
strengths, and other non-cognitive skills and cognitive skills. In this study, initially non-cognitive learning theories 
will be discussed after that this study shed light on cognitive learning theories. Emotional intelligence, social skills, 
motivation, resilience, and attitudes are all included in non-cognitive theories. These are essential for the holistic 
growth of students as well as their capacity for productive interaction both inside and outside of the classroom 
(Figure 2).

•	 Social and Emotional Learning Theory—This theory focuses on the development of crucial skills related to un-
derstanding and managing emotions, setting and achieving positive goals, feeling and showing empathy for 
others, establishing and maintaining positive relationships, and making responsible decisions. It emphasizes 
the integral role these competencies play in a student's overall development, both within the classroom and in 
life. Varghese and Natsuaki (2021) highlight the negative mental health impacts on California's K-12 students 
due to COVID-19 school closures, advocating for the implementation of Social and Emotional Learning (SEL) 
across schools for mental health recovery. Corcoran et al.  (2018) conducted a systematic review and meta-
analysis of 40 studies, revealing that school-based social and emotional learning (SEL) interventions positively 
affect reading, mathematics, and science achievement in pre-K-12 students, though the impact is less signifi-
cant in more rigorous studies. Dusenbury et al. (2014) summarize findings from CASEL's State Scan, highlight-
ing efforts to develop high-quality social and emotional learning (SEL) standards from preschool through high 
school across various states, including examples from Idaho, Washington, Illinois, and Pennsylvania. Effrem and 
Robbins  (2019) critically analyse the history and implementation of Social–Emotional Learning (SEL) in K-12 
education, highlighting its deep roots in progressive education and raising concerns about its efficacy, impact 
on student privacy, and potential for psychological manipulation (Figure 3).

•	 Grit and Growth Mindset (Duckworth, Dweck)—Grit, as conceptualized by Angela Duckworth, refers to the 
perseverance and passion for long-term goals, emphasizing sustained effort and interest over time. The growth 
mindset, as defined by Carol S. Dweck, is the idea that intelligence and ability can be improved with hard work 
and perseverance, as opposed to a fixed mindset that views abilities as fixed attributes. These ideas emphasize 
the value of tenacity, diligence, and an optimistic outlook on education and self-improvement. In their 2017 
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study, McClendon et al. investigated the connection between student retention in online learning and non-
cognitive traits including growth mindset and grit. They concluded that intentional practice techniques could 
improve perseverance and performance in online courses. To investigate this relationship, Lam and Zhou (2019) 
carried out a systematic review and meta-analysis including more than 60,000 individuals from 44 articles. 
According to their research, grit and academic success are positively correlated, with persistence in effort 
having the biggest influence. They also discovered that the relationship changes based on the pupils' grade 
levels. Affective or non-cognitive traits like motivation have been the subject of more recent research in engi-
neering education, which may provide more insight than more conventional cognitive metrics like high school 
GPA. A pivotal aspect of this research is the exploration of students' mindsets, which can be categorized as 
either ‘fixed’ (believing success is due to inherent intelligence) or ‘growth’ (believing success stems from effort). 
Reid and Ferguson's (2014) study found that integrating open-ended design projects into engineering courses 
helps promote a growth mindset among students. Those not participating in such projects tended to lean more 
towards a fixed mindset. This suggests that early exposure to practical, relevant projects in engineering and 
STEM education can enhance student preparedness and success in these fields (Table 3).

Learning is defined in terms of information processing in cognitive learning theories. In simple words, as soon 
as we receive external data, our minds either store it or process it for later usage. Working memory (WM) is where 

F I G U R E  2 Non-cognitive theories of learning.
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information is initially processed. Long-term memory (LTM) is then utilized for storing information which has to 
be remembered.

Dual coding theory suggests that using imagery and pictures alongside verbal methods can enhance learning. 
Factors such as concreteness, context, and phonetic regularity impact the speed of word learning. A study found 
that concrete words in story contexts were learned faster than abstract words presented in isolation. In terms of 
learning styles, research indicates preferences for auditory or visual learning. Cognitive load theory focuses on man-
aging cognitive load by minimizing distractions and optimizing intrinsic and germane load. Elaboration techniques 
aid in transferring information to long-term memory. Multimedia learning's cognitive theory highlights cognitive 
processes in multimedia learning and emphasizes an active involvement of learners in activities utilizing subtitles. 
Research is needed to explore effective engagement strategies with subtitles in language development (Table 4).

3  | METHODOLOGY

This study adopts a systematic methodology to review and analyse literature published within the last three years, 
focusing on the promotion of cognitive and non-cognitive learning theories among students, as illustrated in the 
methodology flowchart (Figure 4). The review commenced with the careful selection of data sources, specifically 
Science Direct, Google Scholar, and ERIC, chosen for their extensive coverage in educational research. A com-
prehensive search approach was created, utilizing Boolean operators to combine particular search phrases like 
“instructional methods”, “cognitive learning”, “non-cognitive learning”, and “student learning outcomes”. The goal 
of this approach was to gather the most current and pertinent research in the area.

TA B L E  4 Comparative overview of cognitive learning theories.

Cognitive learning 
theories Dual coding theory Cognitive load theory

Cognitive theory of 
multimedia learning

Citation Paivio and Clark (2006), 
Paivio (2014), 
Sadoski (2005), Cuevas 
and Dawson (2018)

Sweller (2019, 2020), Plass 
and Kalyuga (2019)

Mutlu-Bayraktar, Cosgun, 
and Altan (2019), 
Almasseri and 
AlHojailan (2019)

Description Describes learning as 
information processing

Identifies verbal and 
nonverbal cognitive 
systems

Explains how people 
learn from multimedia 
materials

Key processes Information processing, 
working memory, LTM

Verbal and nonverbal 
cognitive skills

Attention, perception, 
memory in multimedia 
learning

Focus Concretization through 
imagery and pictures

Load management for 
effective learning

Aligning multimedia design 
with cognitive processes

Vocabulary 
acquisition

Concreteness and context 
impact word learning

Emphasizes optimizing 
learning by minimizing 
load

Optimize learning by 
managing cognitive load

Learner 
involvement 
with subtitles

Active involvement for 
language development

Research needed for active 
involvement with them

Potential for engaging 
language development

Practical 
applications

Digital tools with films and 
subtitling

Instructional design and 
technology-assisted 
learning

Designing multimedia 
presentations for 
effective learning

Gender 
consideration

– – Limited to male participants, 
future research needed
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The first search produced a sizable amount of articles. To make sure these papers were pertinent to our study 
goals, they went through a stringent screening procedure that was first focused on titles, abstracts, and keywords. 
During this procedure, particular selection criteria were established, such as academic rigour, publication within the 
last three years, and topic relevancy. After that, we carefully examined each of the chosen articles, emphasizing how 
they added to our knowledge of both cognitive and non-cognitive learning in educational settings. 81 of the 365 
publications that were originally under consideration for our study satisfied our strict inclusion criteria and made 
up the majority of our review. Every article that was chosen was thoroughly examined, and each study's strengths, 
weaknesses, opportunities, and threats were assessed using a SWOT analysis. The rigorous examination had a pivotal 
role in guaranteeing that our review encompassed solely noteworthy and superior research, therefore furnishing a 
sturdy and all-encompassing comprehension of the amalgamation of cognitive and non-cognitive learning theories in 
K-12 education. Tables and graphs were utilized to illustrate and compare the data after the conclusions from these 
publications were methodically gathered. We were able to derive thorough insights into the patterns, obstacles, and 
prospects for combining cognitive and non-cognitive learning processes in educational settings because of our me-
thodical methodology. It is anticipated that the review's conclusions will provide educators and policymakers with 
useful recommendations for improving the educational experiences of their students (Figure 5).

F I G U R E  4 Flowchart of methodological approach.

Start

Select Data Source

Select papers

Cognitive learning papers Non- cognitive learning papers

Relevant Articles

Perform SWOT Analysis

Quality Assessment 

Implementation in educational 

system

END
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The graph presents an overview of the availability of articles for the years 2022, 2021, and 2020 based on multiple 
data sources. In all three years, Google Scholar had a sizable number of review papers, research papers, and overall pa-
pers. Science Direct also provided a considerable number of papers, while ERIC had a smaller number of papers avail-
able. These figures reflect the volume of research and review material accessible through each data source (Figure 6).

The graph illustrates the distribution of review papers, research papers, and total papers available across different 
data sources for the years 2022, 2021, and 2020. Notably, Google Scholar exhibited a substantial number of papers, 
reaching its peak count in 2021. In contrast, Science Direct presented a relatively smaller number of papers consis-
tently over the years, while the ERIC database showed a moderate number of papers throughout the same period. In 
this study, a SWOT analysis will be conducted for assessing the effectiveness of fostering cognitive and non-cognitive 
learning skills in students. This analysis aims to explore the strengths, weaknesses, opportunities, and threats associ-
ated with implementing non-cognitive and cognitive learning interventions in education. This analysis seeks to deter-
mine opportunities for enhancing student learning outcomes and supporting educators in their teaching practices by 
delving into these strategies' efficacy. Additionally, the analysis will shed light on the limitations and challenges that 
need to be addressed to successfully integrate both learning skills into the education system.

Strengths like accuracy, accessibility, versatility and increased student engagement, weaknesses like generalizabil-
ity, sample sizes, comparative analysis, implementation constraints, opportunities like applicability, education integra-
tion, relevance in cross-domain, and threats like dataset, scalability, specificity in age/subjects, and empirical validation 
are important components to consider when doing a SWOT analysis on the integration of cognitive and non-cognitive 
learning methodologies in education. Implementation challenges the requirement for specialized teacher training, and 
handling a variety of educational demands are among the weaknesses. Possibilities include developing cutting-edge 
instructional approaches, supporting pedagogical efficacy research, and equipping students with a variety of abilities 
to meet demands in the future. Potential opposition to change, unequal access to these integrated tactics in various 
educational contexts, and challenges in quantifying non-cognitive outcomes are some of the threats. Understanding 
the possibility and effects of this integrated strategy in education is made possible by this examination.

4  | SWOT ANALYSIS ON FOSTERING COGNITIVE LE ARNING 
IN STUDENTS

There are multiple researchers who have shown their interest in implementing cognitive learning skills in educa-
tion sector to examine the impact. For example, Obergriesser and Stoeger (2020) delve into the application of 

F I G U R E  5 Published papers.
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collaborative cognitive load theory (CCLT) in computer-supported collaborative learning (CSCL). They empha-
size the significance of considering cognitive load in collaborative learning environments and propose a research 
agenda for further exploration. Shi et al. (2021) investigate student-centered learning in higher education, focus-
ing on the challenges, perceptions, and cognitive gaps experienced by both students and teachers. The analysis 
highlights the understanding of student-centered learning and provides insights into its implementation. Barbieri 
et al. (2020), Isohätälä et al. (2020) explore the socio-emotional interaction in collaborative learning, specifically 
examining variations in participation of students. Paulsen and Feldman (2007) examine the correlation between 
students' English proficiency test scores and cognitive reading approaches. Their study explores how the use of 
cognitive reading strategies impacts students' performance in English proficiency tests (Table 5).

Deimel et al.  (2020) delve into the correlations between emotions and cognitive processes during learning, 
shedding light on how emotions impact students' learning behaviour. Okay-Somerville et al. (2022) focus on en-
hancing cognitive and effective domains of students via teaching development, highlighting the role of educators 
in shaping students' learning experiences. Peng et al.  (2020) contribute to the understanding of how different 
cognitive styles influence conceptual understanding levels among students. Jin et al. (2020) examine the impact 
of schools on political participation, touching upon the social and educational factors influencing students' en-
gagement. Furthermore, Chetty et al. (2014) explore the effect of social demerit on the transition from univer-
sity to work for STEM students, emphasizing the significance of social contexts in shaping career trajectories. 
Additionally, Nagaoka et al. (2013) take a bidirectional perspective to analyse the association between cognitive 
skills and academic achievement, showcasing the interplay between these factors in students' developmental 
pathways. Egalite et al. (2016) discuss innovative approaches in cognitive assessment and therapy, demonstrating 
the potential of technology in supporting individuals with neurocognitive disorders in their learning and cognitive 
functioning. These studies collectively contribute to our understanding of the complex interactions and influences 
that shape students' learning journeys (Figure 7).

F I G U R E  6 Paper published for non-cognitive learning.

0 10000 20000 30000 40000

2022

2021

2020

2022

2021

2020

2022

G
o

o
g

le
 S

ch
o

la
r

S
ci

en
ce

 D
ir

ec
t

E
R

IC

586

9920

419

9

7

2

222

490

8630

7900

52

50

33

105

1076

18550

8319

77

72

52

327

Papers published for Non- cognitive Learning

Review paper Research paper Total Papers



12 of 23 |    UPRETI et al.

TA
B

LE
 5
 

St
ud

ie
s 

on
 c

og
ni

tiv
e 

le
ar

ni
ng

 s
ki

lls
: F

or
 S

W
O

T 
an

al
ys

is
.

St
ud

y
W

or
k 

do
ne

D
at

as
et

St
re

ng
th

s
W

ea
kn

es
se

s
O

pp
or

tu
ni

tie
s

Li
m

ita
tio

ns
Pe

rf
or

m
an

ce
 m

et
ric

s

Li
n 

et
 a

l. 
(2

01
7)

N
eu

ra
l C

og
ni

tiv
e 

D
ia

gn
os

is
 

(n
eu

ra
lc

d)
M

at
h,

 A
SS

IS
T

A
cc

ur
at

e 
an

d 
in

te
rp

re
ta

bl
e 

di
ag

no
si

s,
 n

eu
ra

lc
dm

 
is

 a
va

ila
bl

e 
on

 
gi

th
ub

, M
ul

tip
le

 
im

pl
em

en
ta

tio
ns

La
ck

 o
f c

om
pa

ris
on

 
w

ith
 e

xi
st

in
g 

ap
pr

oa
ch

es
, 

Li
m

ite
d 

de
ta

ils
 

on
 n

eu
ra

l 
ne

tw
or

k 
ar

ch
ite

ct
ur

e

Po
te

nt
ia

lly
 b

e 
ap

pl
ie

d 
to

 
ot

he
r d

om
ai

ns
 a

nd
 

ed
uc

at
io

na
l s

et
tin

gs

D
at

as
et

 li
m

ita
tio

ns
, 

Li
m

ite
d 

sc
al

ab
ili

ty
 

in
fo

rm
at

io
n

M
od

el
 A

cc
ur

ac
y:

 0
.8

04
, 

RM
SE

 o
f 0

.3
71

, A
U

C 
of

 
0.

83
5

H
on

g 
et

 a
l. 

(2
01

7)
A

da
pt

iv
e 

le
ar

ni
ng

 a
pp

ro
ac

h 
ba

se
d 

on
 F

uz
zy

 e
xp

er
t 

sy
st

em

Fr
om

 o
ne

 e
le

m
en

ta
ry

 
sc

ho
ol

, s
ix

 c
la

ss
es

 
of

 fo
ur

th
-g

ra
de

rs
 in

 
so

ut
he

rn
 T

ai
w

an

A
da

pt
iv

e 
Le

ar
ni

ng
 

A
pp

ro
ac

h 
w

ith
 

af
fe

ct
iv

e 
an

d 
co

gn
iti

ve
 

pe
rf

or
m

an
ce

 a
na

ly
si

s

Li
m

ite
d 

G
en

er
al

iz
ab

ili
ty

, 
Su

bj
ec

t-
Sp

ec
ifi

c 
A

pp
lic

at
io

n,
 

Li
m

ite
d 

C
on

si
de

ra
tio

n 
of

 
Pe

rs
on

al
 F

ac
to

rs

Ex
te

ns
io

n 
to

 H
ig

he
r 

Ed
uc

at
io

n,
 In

te
gr

at
io

n 
of

 P
er

so
na

l F
ac

to
rs

Sp
ec

ifi
c 

ag
e 

gr
ou

p 
of

 p
ar

tic
ip

an
ts

 
an

d 
th

e 
su

bj
ec

t-
sp

ec
ifi

c,
 

C
om

pe
tin

g 
A

pp
ro

ac
he

s

Re
du

ci
ng

 s
tu

de
nt

s' 
m

at
he

m
at

ic
al

 a
nx

ie
ty

 
(F

 =
 5

.5
9,

 p
 <

 .0
1)

im
pr

ov
in

g 
le

ar
ni

ng
 

ac
hi

ev
em

en
t (

F =
 3

.1
2,

 
p <

 .0
5)

Ja
ns

se
n 

an
d 

K
irs

ch
ne

r (
20

20
)

Re
la

tio
ns

hi
p 

be
tw

ee
n 

en
jo

ym
en

t e
m

ot
io

ns
 

an
d 

bo
re

do
m

 o
f 

st
ud

en
ts

Fr
om

 1
8 

cl
as

sr
oo

m
s 

in
 

17
 d

iff
er

en
t p

rim
ar

y 
sc

ho
ol

s,
 s

am
pl

e 
si

ze
 

of
 3

38
 fo

ur
th

-g
ra

de
 

st
ud

en
ts

 in
 G

er
m

an
y

Te
m

po
ra

l O
rd

er
 o

f E
ff

ec
ts

, 
In

tr
ai

nd
iv

id
ua

l A
na

ly
si

s,
 

Li
ne

ar
 m

ix
ed

 im
pa

ct
s 

m
od

el
s 

fo
r a

na
ly

si
ng

 
da

ta

Si
ng

le
 S

ub
je

ct
 

A
re

a 
– 

ef
fic

ie
nt

 
ut

ili
za

tio
n 

of
 

te
xt

-r
ed

uc
tio

n 
ap

pr
oa

ch
es

D
ev

el
op

 ta
rg

et
ed

 
in

te
rv

en
tio

ns
, r

ed
uc

e 
bo

re
do

m
 to

 p
ro

m
ot

e 
ef

fe
ct

iv
e 

le
ar

ni
ng

Po
te

nt
ia

l 
C

on
fo

un
di

ng
 

Fa
ct

or
s,

 
Se

lf-
Re

po
rt

 
M

ea
su

re
s 

to
 

re
sp

on
se

 b
ia

se
s 

or
 in

ac
cu

ra
ci

es

In
tr

ai
nd

iv
id

ua
l l

ev
el

, 
β =

 −
0.

02
1;

 p
 =

 .1
71

, n
or

 
on

 th
e 

in
te

rin
di

vi
du

al
 

le
ve

l, 
β =

 −
0.

07
1;

 p
 =

 .2
28

Tr
in

id
ad

 (2
02

0)
Ex

pl
or

in
g 

Fu
nc

tio
ni

ng
 

m
ec

ha
ni

sm
 b

et
w

ee
n 

co
gn

iti
ve

 e
ng

ag
em

en
t 

an
d 

BS
LE

 w
ith

 a
 

m
ed

ia
tin

g 
ro

le
 o

f 
m

ot
iv

at
io

n

38
5 

hi
gh

 s
ch

oo
l s

ur
ve

ye
d,

 
co

nd
uc

te
d 

th
or

ou
gh

 
m

ea
su

re
m

en
t o

f 4
3 

st
ud

en
ts

 in
 W

es
t H

ig
h 

Sc
ho

ol

A
ut

he
nt

ic
 re

lia
bi

lit
y 

of
 

re
sp

on
se

s 
fr

om
 

st
ud

en
ts

 w
ith

 h
ig

h 
le

ve
l 

of
 ju

dg
em

en
t

In
su

ff
ic

ie
nt

 s
am

pl
e 

si
ze

 fo
r 

ge
ne

ra
liz

ab
ili

ty

Th
ro

ug
h 

bl
en

de
d 

sy
nc

hr
on

ou
s 

co
ur

se
s,

 
ca

pa
bl

e 
of

 e
xt

en
di

ng
 

ac
ce

ss
 to

 h
ig

h-
qu

al
ity

 
le

ar
ni

ng
 re

so
ur

ce
s

Va
ria

bl
es

 a
re

 
se

lf-
re

po
rt

ed
 

at
 a

 s
in

gl
e 

tim
e,

 la
ck

in
g 

lo
ng

itu
di

na
l 

de
si

gn

C
hi

-s
qu

ar
e 

va
lu

e:
 6

31
.3

1,
 χ

2/
df

: 1
.9

1,
 R

M
SE

A
: 0

.0
5,

 
C

FI
: 0

.9
3,

 T
LI

: 0
.9

2,
 

SR
M

R:
 0

.0
6

Is
oh

ät
äl

ä 
et

 a
l. 

(2
02

0)
Ef

fic
ie

nc
y 

as
se

ss
m

en
t 

of
 a

 n
um

be
r l

in
e-


ce

nt
er

ed
 in

te
rv

en
tio

n 
in

co
rp

or
at

in
g 

pr
in

ci
pl

es
 fr

om
 th

e 
sc

ie
nc

e 
of

 le
ar

ni
ng

51
 s

ix
th

 g
ra

de
rs

 s
tr

ug
gl

in
g 

w
ith

 fr
ac

tio
n 

co
nc

ep
ts

 
w

er
e 

ra
nd

om
ly

 a
ss

ig
ne

d 
to

 e
xp

er
im

en
ta

l 
in

te
rv

en
tio

n 
(n

 =
 2

8)
 o

r 
co

nt
ro

l g
ro

up
 (n

 =
 2

3)

M
ea

ni
ng

fu
l i

m
pa

ct
 s

iz
es

 
on

 fr
ac

tio
n 

co
nc

ep
ts

, 
m

ag
ni

tu
de

 c
om

pa
ris

on
, 

an
d 

nu
m

be
r l

in
e 

es
tim

at
io

n

Re
la

tiv
el

y 
sm

al
l 

sa
m

pl
e 

si
ze

 a
nd

 
lim

ite
d 

to
 tw

o 
pu

bl
ic

 m
id

dl
e 

sc
ho

ol
s 

in
 th

e 
N

or
th

ea
st

 re
gi

on
 

of
 th

e 
U

ni
te

d 
St

at
es

Ex
pe

rim
en

ta
l i

nt
er

ve
nt

io
n’

 
bu

ff
er

in
g 

im
pa

ct
 o

n 
ne

ga
tiv

e 
ef

fe
ct

 o
f l

ow
 

at
te

nt
iv

e 
be

ha
vi

ou
r o

n 
le

ar
ni

ng

La
ck

 o
f i

nf
or

m
at

io
n 

on
 S

ES
 a

t t
he

 
st

ud
en

t l
ev

el

Fr
ac

tio
n 

co
nc

ep
ts

 (g
 =

 1
.0

9)
, 

nu
m

be
r l

in
e 

es
tim

at
io

n 
(g

 =
 −

.8
5)

, m
ag

ni
tu

de
 

co
m

pa
ris

on
s 

(g
 =

 .8
2)

 
A

U
C 

va
lu

e 
of

 .8
81

 fo
r 

th
e 

fr
ac

tio
n 

co
nc

ep
ts

 
sc

re
en

er



    |  13 of 23UPRETI et al.

St
ud

y
W

or
k 

do
ne

D
at

as
et

St
re

ng
th

s
W

ea
kn

es
se

s
O

pp
or

tu
ni

tie
s

Li
m

ita
tio

ns
Pe

rf
or

m
an

ce
 m

et
ric

s

G
us

ta
nt

i a
nd

 
A

yu
 (2

02
1)

Ep
is

te
m

ol
og

ic
al

 b
el

ie
fs

 a
nd

 
M

ot
iv

at
io

na
l L

ea
rn

in
g 

St
ra

te
gi

es

50
2 

st
ud

en
ts

 o
f H

um
an

iti
es

, 
N

at
ur

al
 S

ci
en

ce
s,

 S
oc

ia
l 

Sc
ie

nc
es

, E
du

ca
tio

n

La
rg

e 
sa

m
pl

e 
si

ze
 e

nh
an

ce
s 

st
at

is
tic

al
 p

ow
er

 a
nd

 
ge

ne
ra

liz
ab

ili
ty

 o
f 

fin
di

ng
s

Se
lf-

re
po

rt
ed

 d
at

a 
m

ay
 b

e 
su

bj
ec

t 
to

 b
ia

se
s

Id
en

tif
y 

ef
fe

ct
iv

e 
te

ac
hi

ng
 

m
et

ho
ds

 to
 p

ro
m

ot
e 

st
ud

en
ts

' m
ot

iv
at

io
na

l 
le

ar
ni

ng
 s

tr
at

eg
ie

s

Li
m

ite
d 

to
 o

ne
 

in
st

itu
tio

n,
 

ge
ne

ra
liz

ab
ili

ty
 

m
ay

 b
e 

re
st

ric
te

d

R2  =
 1

8.
88

%
 (f

ul
l m

od
el

)

Ta
ub

 e
t a

l. 
(2

02
1)

Ex
am

in
ed

 e
ff

ec
ts

 o
f 

sp
el

lin
g 

ai
ds

 o
n 

ES
L 

st
ud

en
ts

' 
pe

rf
or

m
an

ce
s

D
at

as
et

 fr
om

 8
8 

ES
L 

st
ud

en
ts

 in
 T

ai
w

an
Er

ro
r d

et
ec

tio
n 

an
d 

co
rr

ec
tio

n 
le

ar
ni

ng
 

in
du

ce
d 

by
 a

ll 
sp

el
lin

g 
ai

ds
. R

ed
uc

tio
n 

of
 

er
ro

r d
et

ec
tio

n 
lo

ad
 

po
si

tiv
el

y 
co

rr
el

at
ed

 
w

ith
 h

ig
h 

pe
rf

or
m

an
ce

D
iff

ic
ul

ty
 in

 ju
st

ify
in

g 
th

e 
cr

ite
rio

n 
fo

r 
fe

ed
ba

ck
 q

ua
lit

y

En
ha

nc
e 

fe
ed

ba
ck

 q
ua

lit
y,

 
in

cl
us

io
n 

of
 c

on
fid

en
ce

 
su

rv
ey

 q
ue

st
io

ns
 to

 
di

st
in

gu
is

h 
al

te
rn

at
iv

e 
ex

pl
an

at
io

ns

Li
m

ite
d 

re
te

nt
io

n 
pe

rio
d 

(1
 d

ay
)

A
cc

ur
ac

y 
re

ga
rd

in
g 

tr
ea

tm
en

t 
sc

or
e 

ra
ng

e 
(9

3.
28

%
 to

 
99

.6
%

) t
o 

th
e 

po
st

te
st

 
sc

or
e 

ra
ng

e 
(8

3%
 to

 
87

.3
5%

), 
si

gn
ifi

ca
nt

 
ne

ga
tiv

e 
co

rr
el

at
io

n 
(r 

=
 −

.4
7,

 p
 <

 .0
01

) 
be

tw
ee

n 
er

ro
r d

et
ec

tio
n 

lo
ad

 a
nd

 p
er

fo
rm

an
ce

Ku
rn

ia
ti 

et
 a

l. 
(2

02
0)

G
en

er
at

ed
 P

O
E,

 in
 th

e 
W

hy
 a

pp
. C

on
du

ct
ed

 
pr

et
es

t a
nd

 p
os

tt
es

t 
w

ith
 1

52
 g

ra
de

 5
 

el
em

en
ta

ry
 s

ch
oo

l 
st

ud
en

ts
 o

ve
r 6

 w
ee

ks

G
ra

de
 5

 e
le

m
en

ta
ry

 s
ch

oo
l 

st
ud

en
ts

 fr
om

 1
 s

ch
oo

l 
in

 T
ai

pe
i C

ity

Th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

IL
S 

an
d 

C
A

 a
cc

ou
nt

ed
 

fo
r 3

6.
5%

 o
f t

he
 

va
ria

nc
e,

 IL
S 

an
d 

C
A

 
on

 E
C

L 
ac

co
un

te
d 

fo
r 

va
ria

nc
e 

of
 1

8.
5%

, 
C

A
 a

nd
 E

C
L 

on
 S

C
E 

ac
co

un
te

d 
fo

r v
ar

ia
nc

e 
of

 5
5.

2%
, a

nd
 S

C
E 

on
 le

ar
ni

ng
 p

ro
gr

es
s 

ac
co

un
te

d 
fo

r v
ar

ia
nc

e 
of

 4
8.

0%

Si
ng

le
 g

ro
up

 q
ua

si
-

ex
pe

rim
en

ta
l 

de
si

gn
 la

ck
s 

a 
co

nt
ro

l g
ro

up

Ex
am

in
at

io
n 

of
 id

en
tit

y 
m

ec
ha

ni
sm

s f
or

 e
ff

ec
ts

 
of

 th
e 

PO
E 

m
od

el

Li
m

ite
d 

ge
ne

ra
liz

ab
ili

ty
 

to
 b

ro
ad

er
 

po
pu

la
tio

n

15
2 

ef
fe

ct
iv

e 
qu

es
tio

nn
ai

re
s 

w
er

e 
re

tu
rn

ed
 a

nd
 

va
lid

at
ed

, w
ith

 8
8 

(5
7.

9%
) 

m
al

es
 a

nd
 7

4 
(4

2.
1%

) 
fe

m
al

es
. G

FI
 &

 A
G

FI
 

>
0.

80
, R

M
SE

A
<

0.
08

Sa
lih

 e
t a

l. 
(2

02
0)

Bi
od

iv
er

si
pr

en
eu

rs
hi

p 
Le

ar
ni

ng
 M

et
ho

d 
St

ud
y,

 Q
ua

nt
ita

tiv
e 

m
et

ho
d 

w
ith

 a
 p

re
-

ex
pe

rim
en

ta
l d

es
ig

n

15
 s

tu
de

nt
s 

fr
om

 N
at

ur
al

 
Sc

ie
nc

e 
Ed

uc
at

io
n 

de
pa

rt
m

en
t U

N
H

A
SY

 
Jo

m
ba

ng
, 5

th
 s

em
es

te
r, 

20
18

 c
la

ss

Ef
fe

ct
iv

e 
in

 in
cr

ea
si

ng
 

st
ud

en
ts

' l
ea

rn
in

g 
ou

tc
om

es
 a

nd
 in

te
re

st

Sm
al

l s
am

pl
e 

si
ze

 (1
5 

st
ud

en
ts

)
A

pp
lic

at
io

n 
of

 
bi

od
iv

er
si

pr
en

eu
rs

hi
p 

le
ar

ni
ng

 m
et

ho
d,

 
su

st
ai

na
bl

e 
ap

pl
ic

at
io

n 
of

 e
nt

re
pr

en
eu

rs
hi

p-


ba
se

d 
le

ar
ni

ng

Bi
ot

ec
hn

ol
og

y 
co

ur
se

Pr
et

es
t s

ig
ni

fic
an

ce
 

va
lu

e =
 .3

78
, P

os
tt

es
t 

si
gn

ifi
ca

nc
e 

va
lu

e =
 .9

51
, 

En
tr

ep
re

ne
ur

sh
ip

 
in

te
re

st
: E

ar
ly

 in
te

re
st

 
si

gn
ifi

ca
nc

e 
va

lu
e =

 .7
74

, 
Fi

na
l i

nt
er

es
t s

ig
ni

fic
an

ce
 

va
lu

e =
 .9

98

TA
B

LE
 5
 

(C
on

tin
ue

d)



14 of 23 |    UPRETI et al.

4.1 | Performing SWOT analysis on fostering non-cognitive learning in students

Non-cognitive skills are essential for students' overall development and success. This analysis looks at strategies 
for improving these skills, identifies prospects for implementation within education, and discusses any potential 
drawbacks or challenges. Gaining knowledge about the benefits and drawbacks of developing non-cognitive skills 
might help students grow personally and achieve their goals in the future. Due to their tremendous impact on stu-
dent success, non-cognitive elements have attracted a great interest in educational research. Numerous studies 
demonstrated that non-cognitive elements have a direct, favourable impact on students' academic achievement 

F I G U R E  7 SWOT analysis of fostering cognitive learning skills in students.
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and long-term consequences, looked at the role of non-cognitive elements on college readiness in a study with 
an emphasis on urban education. Their findings highlighted the significance of non-cognitive skills in predicting 
college performance, including drive, self-control, and social skills. The study also highlighted the substantiality of 
conceptual elements, like community resources and school environment.

Brunello and Schlotter  (2011) examined the utility of self-report surveys and teacher evaluations to the 
non-cognitive skills' measurement. They emphasized the challenges in evaluating non-cognitive skills like te-
nacity, restraint, and grit. Strong assessment techniques are required, the report highlighted. The self-report 
measures' utility in this study, however, may result in response bias and social desirability effects. Brunello and 
Schlotter (2011), West et al. (2016) examined labour market applicability of non-cognitive skills and personality 
characteristics, emphasizing the significance of these talents in determining employment outcomes and pay. They 
also looked into how education and training institutions can promote the growth of non-cognitive skills. It has to 
be noted that this study's emphasis on labour market results might not adequately represent the larger educa-
tional and social implications of non-cognitive skills. The measuring of non-cognitive skills and their connection to 
education were the subjects of a study by Fletcher and Wolfe (2016). They looked at how schooling affects the 
development of these skills while evaluating the validity and reliability of the current measurements. Although 
the study revealed promise in evaluating non-cognitive skills, it also acknowledged difficulties with interpretation 
and standardization. However, it is worth noting that the study heavily relied on self-reported measures and had 
a limited focus on specific non-cognitive skills.

Cornwell et al. (2013) examined the family income impact on making and development of non-cognitive skills 
during childhood. They highlighted the significant role of socioeconomic factors in shaping these skills and their 
long-term implications for educational attainment and labour market outcomes. However, the study's reliance on 
observational data limited its ability to establish causal relationships between family income and non-cognitive 
skill development. Beckmann and Minnaert (2018) studied the association between non-cognitive skills, teacher 
assessments in primary schools, and gender disparities in test scores. Their findings suggested that non-cognitive 
skills play a crucial role in explaining the gender gap in academic performance. The study indicated that girls tend 
to exhibit stronger non-cognitive skills, which contribute to their higher teacher-assigned grades. However, it is 
significant to note that the study's focus on primary school students restricts its generalizability to higher edu-
cation contexts. The study given by Jacob (2002) focuses on the non-cognitive features of gifted students with 
learning disskills (G/LD). The review identifies common traits such as negative emotions, low self-perception, 
adverse relationships, motivation, coping skills, and perseverance. The study shows limitations that include vari-
ations in identification criteria and the inclusion of successful students. Further research is suggested to explore 
gender, age, different types of disskills, and cultural differences.

Non-cognitive skills play a substantial role in several educational outcomes, including closing the gender gap in 
higher education (West, 2016). Self-discipline and motivation are highlighted as significant non-cognitive skills that 
contribute to educational attainment. In line with this, incorporating non-cognitive skills into school accountabil-
ity systems provides valuable insights into student outcomes and school performance (Holmlund & Silva, 2014). 
Addressing non-cognitive skills, like self-confidence and perseverance, through targeted interventions improves 
academic performance and cognitive outcomes (Bassi & Nansamba, 2022). This emphasizes necessity of consid-
ering non-cognitive elements beyond cognitive skills in education. Further research explores different aspects of 
non-cognitive skills. For example, Sparkman et al. (2022) investigated the effectiveness of screening and signalling 
non-cognitive skills and Dee and West (2011) investigate the predictors of student success in college, focusing on 
various non-cognitive factors. Howard (2011) analyses the influence of class size on non-cognitive outcomes, such 
as student behaviour and engagement.

Additionally, Mühlenweg et al. (2012) examine the correlation between non-cognitive performance at school 
and food insecurity at home, specifically in terms of behaviour of student in elementary classroom. Mühlenweg 
et al. (2012) and Román-González et al. (2018) investigate the long-term consequences of age at school entry on 
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non-cognitive skills development. Kautz et al. (2014) extend the computational thinking understanding by explor-
ing its connections with various non-cognitive factors in the context of digital learning (Figure 8).

The analysis of papers discussing the strengths, weaknesses, opportunities, and threats related to foster-
ing non-cognitive skills in students reveals interesting insights. Approximately, 45% of the papers emphasize the 
strengths associated with non-cognitive skills, highlighting their positive impact on academic performance, college 
readiness, and future outcomes. On the other hand, around 25% of the papers shed light on the challenges and 
weaknesses in assessing non-cognitive skills, including the subjective measurement nature, limited focus, and 
potential confounding factors that affect establishing causal relationships. Furthermore, approximately 20% of 
the papers explore the opportunities available for integrating non-cognitive skill development within educational 
systems.

In the SWOT analysis of cognitive and non-cognitive learning in education, key elements include the strengths 
of cognitive research and its impact on academic performance, and the positive influence of non-cognitive skills 
on college readiness. Weaknesses involve challenges in implementing student-centered learning and assessing 
non-cognitive skills. Opportunities are seen in exploring new cognitive theories and integrating non-cognitive skill 
development in education. Threats include the emotional impact on learning, resistance to change, and issues in 
standardization and sustainability of educational interventions (Figure 9).

These opportunities involve offering teachers training and support, developing specialized intervention plans, 
and taking contextual considerations into account. Lastly, almost 10% of the papers discuss potential threats 
and challenges associated with developing non-cognitive skills, such as a lack of resources, resistance to change, 
problems with standardization, and the requirement to assure the long-term sustainability of interventions. These 
results add up to a thorough grasp of the state of non-cognitive skill development in students today.

Insightful implications can be drawn from the SWOT analysis of studies on cognitive and non-cognitive learn-
ing. Findings suggest that both cognitive and non-cognitive learning have unique advantages, disadvantages, op-
portunities, and threats. The significance of including both cognitive and non-cognitive learning in the educational 
system is shown by these findings. By combining the benefits of each learning style while addressing the short-
comings of each, one can achieve successful outcomes. A thorough and well-balanced approach to education 
that encourages students' holistic development is provided by combining cognitive and non-cognitive learning. 
Education professionals can convey knowledge and foster critical thinking skills more successfully by including 
cognitive learning. Meanwhile, incorporating non-cognitive learning promotes the development of crucial socio-
emotional skills like resilience, communication, teamwork, and self-control. The chances indicated for cognitive 

F I G U R E  8 SWOT analysis based on percentage of papers.
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and non-cognitive learning indicate that each approach offers unique prospects for enhancing student learning 
experiences and outcomes.

5  | PROPOSED CONCEPTUAL FR AME WORK FOR IMPLEMENTING BOTH 
COGNITIVE AND NON- COGNITIVE LE ARNING IN EDUC ATION SYSTEM

It is crucial to review the available research on this subject before recommending a conceptual framework for in-
cluding both cognitive and non-cognitive learning in the educational system. The efforts undertaken to integrate 
these two types of talents in educational settings will be better understood with a detailed review of pertinent 
studies. Growing interest in developing and evaluating both cognitive and non-cognitive skills to support lifelong 
success has been observed in recent years. According to research, these skills are essential for people to succeed 
in a variety of areas of life, such as education, career, and personal well-being (Mýtna Kureková et  al., 2016). 
The terms “cognitive skills” and “non-cognitive skills” both refer to intellectual skills like problem-solving, criti-
cal thinking, and academic knowledge, but the former refers to socio-emotional and behavioural characteristics 
like motivation, self-control, and social skills (Cunha & Heckman,  2008). The relevance of both cognitive and 

F I G U R E  9 SWOT analysis based on key features.
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non-cognitive skills in the labour market has been highlighted by research on employers' skill preferences across 
Europe. According to an analysis of online job advertisements by Fonteyne et  al.  (2017), the service industry 
places a high priority on non-cognitive skills. In order to demonstrate how domestic factors influence labour de-
mand, specific skill requirements differ among nations. Academic success has also been examined in relation to 
cognitive and non-cognitive qualities. According to a study by Protsch and Solga (2015), it is crucial to consider 
both cognitive and non-cognitive components when making predictions about a specific program's outcomes. It is 
critical to comprehend how companies use indicators of non-cognitive and cognitive skills when candidates first 
enter the workforce. In their field studies, Vanbecelaere et al. (2020) highlighted the value of both types of talents 
and provided insights into how employers make decisions. Digital educational games' impacts on both cognitive 
and non-cognitive outcomes have been studied in the context of education. In their 2020 study, Vanbecelaere 
et al. examined the effects of two digital educational games on math and reading outcomes, encompassing both 
cognitive and non-cognitive dimensions.

The study done on combining both cognitive and non-cognitive learning into the educational system em-
phasizes the value of a holistic approach to student development. The benefits and challenges of integrating 
non-cognitive and cognitive skills have been the subject of numerous research. Numerous challenges have been 
encountered when attempting to relate cognitive and non-cognitive skills to a variety of outcomes, such as ac-
ademic success, child development, and crime prevention. When evaluating the impacts of living in a fatherless 
home on cognitive and non-cognitive skills, Radl et al. (2017) met the difficulty of disentangling the impacts of 
family structure from other factors. The difficulty for Khanam and Nghiem (2016) was to consider the complex in-
terplay of socioeconomic determinants while establishing a causal relationship between family income and cogni-
tive and non-cognitive development. Separating the effects of genetic and environmental factors on how skills are 
passed down during adolescence and early adulthood was a challenging obstacle that Anger (2012) successfully 
overcame, who discussed the difficulty of determining the effect of socioeconomic position and family history on 
skill gaps among kindergarten classmates.

These studies emphasize the necessity for careful examination of confounding variables, causal linkages, 
and the interaction of genetic and environmental factors and demonstrate the methodological challenges in 
determining the relationship between cognitive and non-cognitive skills. The development of evidence-based 
policies and interventions can be influenced by having a thorough understanding of the advantages of both 
cognitive and non-cognitive skills. Education systems can help people become more resilient, better prepare 
for success in the workforce, and have a good impact on society by encouraging a balanced approach that 
places equal emphasis on developing cognitive and non-cognitive skills. Additionally, acknowledging the value 
of these skills can result in more inclusive educational methods that support various learning requirements 
of the students along with promotion of their overall growth (Garcia, 2015) This study proposes a conceptual 
framework for the integration of both cognitive and non-cognitive learning in the educational system. The 
framework attempts to make it easier to include these two aspects of learning in curriculum development and 
teaching methods. This framework provides a complete approach to education by emphasizing the importance 
of both non-cognitive skills (socio-emotional and behavioural competencies) and cognitive skills (academic 
knowledge and intellectual skills). The combination of cognitive and non-cognitive learning has the potential 
to improve the educational process, promote students' holistic development, and prepare them for success in 
a variety of areas of life (Figure 10).

The requirement of a balanced educational system that meets cognitive and socio-emotional needs of students 
has been emphasized by conceptual framework for integrating both cognitive and non-cognitive learning into 
educational system. By incorporating cognitive and non-cognitive skills into curriculum design, assessment pro-
cedures, teacher professional development, and instructional strategies, this effort seeks educational outcomes 
enhancement for all students. Educators might help students become well-rounded individuals who possess the 
information, skills, and competencies essential for success in their careers, in their academic, and in relationships.
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6  | CONCLUSION

Our study's systematic review involved an extensive examination of 365 articles, out of which 81 were meticu-
lously chosen and included for a comprehensive analysis over the past three years. This in-depth review has shed 
light on the implementation of cognitive and non-cognitive learning theories, underscoring their significant ben-
efits for students in K-12 education. The insights gained from these 81 articles, analysed through a SWOT analy-
sis, reveal the profound impact of integrating both cognitive and non-cognitive theories in educational settings. 
Such integration not only bolsters academic knowledge but also nurtures key non-cognitive skills like resilience, 
emotional intelligence, and social skills, which are vital for the well-rounded development of students in the K-12 
sector.

The findings underscore the importance of a balanced educational approach that combines cognitive learning 
strategies, known for improving academic performance, with non-cognitive learning strategies, which contribute 
to the overall well-being and socio-emotional development of students. Despite challenges in implementation 
and generalizability, especially in varied educational environments, the opportunities for enhancing pedagogical 
practices are substantial. The study suggests that innovative teaching methods incorporating both cognitive and 
non-cognitive aspects can lead to more effective learning experiences.
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