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CRYSTALLIZED INTELLIGENCE: A LIFELONG FOUNDATION FOR GLOBAL CITIZENSHIP,
PERSONAL GROWTH AND DEMOCRATIZED ACCESS TO KNOWLEDGE

*Maria Saroja, M ** Vasanthi Medona,L.
* Research Director, IQAC Coordinator & Associate Professor of Biological Science
** Principal

St. Ignatius College of Education (Autonomous), Palayamkottai

ABSTRACT

Crystallized intelligence refers to the accumulation of knowledge, vocabulary, and skills
acquired through education, cultural exposure, and lifelong experiences. Crystallized
intelligence develops steadily across the lifespan and supports learning, decision-making,
and communication. In education, it underpins curriculum mastery, teaching
effectiveness, and students’ problem-solving abilities, while also promoting cultural and
linguistic competence. Beyond formal learning, crystallized intelligence enhances
personal and professional success by enabling expertise, adaptability, and career
achievement. Distinctions between crystallized, declarative, and factual knowledge
reveal the foundational role of factual learning in building schemas, supporting working
memory, and fostering higher-order thinking. In the digital era, opportunities for
expanding crystallized intelligence have grown significantly through democratized
knowledge access, lifelong and informal learning, and exposure to diverse cultural
perspectives. Overall, crystallized intelligence emerges as both an individual asset and a
collective resource, vital for academic growth, career resilience, and global citizenship in
a rapidly evolving knowledge society.

Keywords: crystallized intelligence, lifelong learning, academic achievement, digital era

Introduction

central construct in
psychology and related disciplines such as
education, sociology, and
economics. It has been consistently linked to
critical life outcomes, including health and
longevity, academic achievement, career
success, socioeconomic attainment, and

Intelligence is a

neuroscience,

overall subjective well-being (Gottfredson &
Deary, 2004; Strenze, 2007). Intelligence is
often described as one of the most stable
psychological traits (Plomin & Von Stumm,
2018). Longitudinal studies provide robust
evidence of high rank-order stability in
intelligence over time; however, this stability
is comparatively lower during childhood and
early adolescence. As a result, individuals in
these developmental stages often exhibit

Volume.18 No.1

varying growth trajectories, which can lead to
shifts in rank-order comparisons across time.
Understanding the conditions
mechanisms that drive such developmental
changes is essential for fostering cognitive
growth during formative years. Research has
identified both genetic influences and
environmental determinants, such as quality

and

of schooling and educational opportunities, as
central to shaping intelligence trajectories.
This dual focus highlights the importance of
examining not only the heritable aspects of
intelligence but also the contextual and
experiential factors that can be modified
through targeted interventions. Cattell’s
(1978) Fluid and Crystallized Intelligence
Theory provides further insight into language
learning processes. Fluid intelligence, often
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considered the general factor of intelligence,
refers to the capacity to reason, identify
patterns, and solve novel problems
independently of acquired knowledge. By
contrast, crystallized intelligence represents
accumulated knowledge stored in memory
that can be accessed and applied when
required. In the context of language learning,
fluid intelligence supports learners in grasping
new grammatical structures or patterns,
whereas crystallized intelligence aids in
retaining and recalling vocabulary, grammar
rules, and culturally embedded meanings.

Crystallized intelligence in particular has been
linked to educational achievement and
language proficiency. It allows learners to
draw upon their prior knowledge and
experiences to understand complex texts,
define words, identify errors, and apply
linguistic rules. Adults, therefore,
perform better on tasks such as vocabulary
definition, spelling detection, and professional
language use in contexts where they have
developed long-term expertise (Horn &
Donaldson, 1976). This highlights the
importance of both crystallized and fluid

intelligence in facilitating language learning,

often

while also recognizing the role of individual
differences in shaping learning outcomes.

Crystallized Intelligence: Educational
Development

Crystallized intelligence refers to the
accumulation of knowledge, skills, and

cultural understanding that individuals gain
through education, social experiences, and
lifelong learning. The developmental process
begins with knowledge acquisition, primarily
shaped by formal education and reading,
which provides a strong foundation for
intellectual growth. Along with this, cultural
and social learning, such as the assimilation of
language, values, and traditions, enriches
overall understanding. These elements come

together in the application of knowledge,
where individuals engage in problem solving
and decision making, showing the usefulness
of what they have learned. As learners
progress, academic achievement measured
through examinations, higher education, and
certifications acts as evidence of crystallized
learning. The process continues into lifelong
learning, where professional development and
informal learning further refine and expand
knowledge. Finally, this developmental
pathway results in enhanced -crystallized
intelligence, characterized by
wisdom, expertise, and sound judgment that
are essential for handling complex real world
situations (Cattell, 1987; Horn & Blankson,
2012; Neisser et al., 1996).

Fig.1.Shows the Crystalized Intelligence in
Educational Development

which is

Knowledge
Acquisition
(Formal
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Cultural &
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(Language,
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Crystallized Intelligence, Declarative
Knowledge, and Factual Knowledge:
Crystallized intelligence represents the

accumulated knowledge, skills, and cultural
understanding individuals acquire through
education and life experiences. It is closely
related to, but distinct from, declarative and
factual knowledge, forming an essential
foundation for reasoning, problem solving,
and lifelong learning. Declarative knowledge

Volume.18 No.1
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refers to information that can be explicitly
verbalized, while factual knowledge, a subset
of declarative knowledge, consists of discrete
facts such as historical dates, vocabulary, or
geographical  details.  Together, these
constructs highlight how knowledge is stored,
retrieved, and applied in academic as well as
everyday contexts, influencing educational

outcomes, professional expertise, and
cognitive performance.

Overlap and  Distinctions:  Although
crystallized intelligence overlaps with

declarative and factual knowledge, important
distinctions remain. Declarative knowledge
covers broader verbalizable content, such as
steps in a procedure, while factual knowledge
focuses on specific information, like the
capital of a Despite  being
undervalued in some educational and research

country.

contexts, factual knowledge is vital for
intellectual functioning, as evidenced by its
inclusion in intelligence assessments through
vocabulary and general information subtests.
These measures capture the breadth of
intellect, complementing subtests like matrix
reasoning that emphasize depth of problem
solving (Jensen, 1973).

Breadth of Knowledge and Schema
Formation: The breadth of factual knowledge
provides significant cognitive benefits by
enabling  schema  formation,  where
interrelated facts build frameworks for
understanding. As schemas expand, they
facilitate deeper comprehension and support
retention of new material (Jung et al., 2022;
Thorndyke & Hayes-Roth, 1979). A broad
base of knowledge also  promotes
interdisciplinary insights, allowing experts to
integrate perspectives across fields. For
example, a behavioral geneticist may combine
biological and psychological perspectives in
ways that single-domain specialists may not.

Crystallized Intelligence and Working

Memory: Crystallized intelligence also
supports working memory by reducing its
cognitive load. Since working memory
capacity is limited (Miller, 1956), individuals
draw on long-term crystallized knowledge to
enhance problem solving, thereby increasing
efficiency and accuracy (Baddeley, 2003,
2012). Those with greater factual knowledge
often demonstrate an advantage in cognitive
tasks, as they can rely on a broader knowledge
base to supplement working memory and
reduce mental strain.

The Role of Crystallized Intelligence in
Personal and Professional Success
Crystallized intelligence is a vital determinant
of an individual’s success across personal and
professional domains. As a repository of
accumulated knowledge, vocabulary, and
skills derived from education and experience,
it empowers individuals to make informed
decisions, comprehend complex concepts, and
communicate effectively (Horn & Cattell,

1967). Unlike fluid intelligence, which
emphasizes novel problem-solving,
crystallized  intelligence  reflects  the

application of learned information to real-
world situations, making it particularly useful
for sustained achievement throughout life.
OPPORTUNITIES IN THE DIGITAL
ERA

The digital era has created unprecedented
opportunities for the development and
expansion of crystallized intelligence by
reshaping how individuals acquire, retain, and
apply knowledge. Unlike earlier times when
learning was confined to formal classrooms,
libraries, and textbooks, digital technologies
have democratized access to knowledge,
promoted lifelong learning, and enabled
global cultural exchange. These opportunities
not only enhance individual intellectual
growth but also contribute to collective
societal advancement.

Volume.18 No.1
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Democratization of Knowledge

The digital era has transformed knowledge
access by breaking down barriers of
geography, privilege, and class. Open-access
journals, e-books, MOOC:s,
encyclopedias make academic knowledge

available to a global audience. Learners from

and online

developing nations, who may previously have
lacked access to advanced educational
resources, can now engage with the same
information as students in elite institutions.
This democratization enhances crystallized
intelligence by enabling more individuals to
build cultural and intellectual capital.
Lifelong and Informal Learning

Digital tools encourage continuous learning
beyond formal education. Online platforms
such as Coursera, Khan Academy, and
YouTube provide  opportunities  for
individuals to acquire new skills and expand
knowledge at any stage of life. This supports
the development of crystallized intelligence
across the lifespan, even in older adulthood.
Informal learning, facilitated by digital
communities, allows individuals to pursue
personal interests while
expanding their knowledge base.
Cognitive  Enrichment and
Perspectives

The digital era also provides exposure to
multiple cultures, languages, and
perspectives. Social media, global forums,
and digital communication tools
individuals to engage with diverse viewpoints,
thereby enriching their knowledge base. This

simultaneously

Global

allow

expansion of crystallized intelligence supports
interdisciplinary thinking, as individuals learn
to integrate concepts from different cultures
and academic fields. Online collaborations
and knowledge-sharing communities such as
Wikipedia exemplify how digital tools foster
collective knowledge-building.

Crystallized Intelligence plays a vital role in

shaping both teaching and learning processes.
In the classroom, crystallized intelligence is
reflected in the mastery of curriculum
knowledge such as mathematical formulas,
historical facts, and language rules, which
support  academic  achievement  and
assessment performance. For teachers, it is
demonstrated in their ability to apply
pedagogical theories effectively,

concepts clearly, and connect lessons to real-

explain

life situations, thereby enhancing student
understanding. Students
crystallized

also depend on
when  solving
problems, as it enables them to apply learned

intelligence

concepts to new contexts and think critically.
Beyond formal schooling, crystallized
intelligence continues to expand through
lifelong learning, with adult learners drawing
on prior experiences to  strengthen
professional and
Additionally,

traditions, and

personal
exposure to

growth.
literature,
languages contributes to
cultural and language competence, enriching
students’ perspectives and promoting global-
mindedness. Thus, crystallized intelligence
not only strengthens individual academic
performance but also fosters a deeper cultural
and intellectual foundation that supports
lifelong educational development.
Curriculum Knowledge and Academic
Achievement
A major reflection of crystallized intelligence
in education is the mastery of curriculum
knowledge. Students’ ability to recall and
apply subject content—such as mathematical
formulas, historical timelines, or grammatical
structures—demonstrates
intelligence supports
Research shows that
crystallized intelligence
associated with

how crystallized
academic
higher levels of
are  positively
academic performance,
particularly in tasks requiring comprehension
and factual knowledge (Kanfer & Ackerman,

SUCCEsS.
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2004; Rolthus & Ackerman, 1999).
Furthermore, the accumulation of knowledge
strengthens students’ confidence in structured
tasks such as examinations, enhancing both

performance and self-efficacy (Stankov,
2019).

Role of Teachers and Pedagogical
Applications

Teachers rely heavily on crystallized
intelligence  when  designing  lessons,

explaining abstract concepts, and applying
pedagogical theories to classroom practice.
Their accumulated knowledge allows them to
translate complex content into accessible
explanations and relate subject matter to real-
life experiences. Studies highlight that teacher
expertise, which is rooted in crystallized
intelligence, is strongly correlated with
effective instruction and student learning
outcomes (Darling-Hammond et al., 2017).
Moreover, crystallized intelligence supports
teachers in adapting their methods to diverse
learners, thus fostering inclusive and dynamic
classrooms (Baumert et al., 2010).
Problem-Solving and Critical Thinking
Crystallized intelligence provides the
knowledge base necessary for interpreting
new situations. By drawing upon existing
information, learners can analyze problems
more effectively and engage in higher-order
thinking. For example, a student solving a
physics problem relies not only on logical
reasoning but also on the crystallized
knowledge of formulas and prior examples.
Research  emphasizes that crystallized
intelligence is a significant predictor of
critical thinking skills and academic problem-
solving performance (McGrew, 2009;
Kretzschmar et al., 2016). This makes it an
essential factor in cultivating innovation and
creativity in education.

does not decline significantly with age;
instead, it expands through lifelong learning
experiences. Adult learners benefit greatly
from crystallized intelligence as they draw
upon prior professional and personal
knowledge to acquire new skills
contextualize fresh information. Empirical
studies confirm that older adults perform well
on tasks requiring crystallized knowledge,
demonstrating that accumulated expertise is a

and

resource for continued learning and
adaptation (Horn & Cattell, 1967; Li et al.,
2004). This makes crystallized intelligence
especially professional
development programs and adult education
initiatives aimed at reskilling or upskilling.

Lifelong Learning and Adult Education

Crystallized intelligence, comprising the
accumulation of knowledge,

valuable in

vocabulary,
cultural wisdom, and practical problem-
solving strategies, serves as a pivotal driver of
personal growth across one’s lifespan. Unlike
fluid intelligence, which tends to wane with
age, crystallized intelligence often remains
stable or even increases, offering a robust
cognitive foundation upon which individuals
build self-understanding, resilience, and
adaptability. Engagement in continuous
learning, =~ whether  through  reading,
professional development, creative pursuits,
or reflective practice, expands one’s
knowledge base and strengthens identity,
enabling nuanced decision-making and
fostering emotional and social maturity.
Moreover, as individuals mature, crystallized
intelligence enhances self-confidence and
interpersonal skills, empowering them to
navigate life’s complexities and contribute
more meaningfully to their communities
(Warne, 2025).

Holistic Educational Development

Lifelong Learning and Adult Education Ultimately, crystallized intelligence
Crystallized intelligence is unique in that it contributes to holistic educational
Volume.18 No.1 January- June-2025 Page 5
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development by enhancing subject-specific
knowledge, cultural adaptability, and
resilience. It supports both
individual academic success and collective

intellectual

societal progress by enabling knowledge
transfer across generations. Scholars argue
that educational systems that emphasize both
fluid and crystallized intelligence foster well-
rounded learners capable of innovation and
adaptation in an evolving world (Neisser et
al., 1996; Demetriou et al., 2020). Thus,
crystallized intelligence is not only an
academic asset but also a lifelong foundation
for global citizenship and personal growth.
Conclusion

Crystallized intelligence plays a central role in
shaping educational development, personal
success, and societal advancement. As the
repository of accumulated knowledge, skills,
and cultural experiences, it supports
mastery, pedagogical
effectiveness, problem-solving, and critical
thinking. Beyond formal education, it
empowers individuals to adapt to professional
challenges, achieve career success, and
contribute meaningfully to society. Its strong

connection with declarative and factual

curriculum

knowledge highlights the foundational role of
prior learning in building higher-order
cognitive skills. Ultimately, crystallized
intelligence is not only an enduring personal
asset but also a collective resource that fosters
cultural resilience, intellectual growth, and
global citizenship. Recognizing and nurturing
this form of intelligence through education
and continuous learning is essential for
sustaining human potential in an evolving
knowledge-based world.
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ABSTRACT

Children with visual impairments often struggle with executive functioning, particularly
in regulating impulsive behaviour. Response inhibition is critical for academic success,
emotional regulation, and social interaction. Adapted Yogic Practices (AYP), tailored to
sensory needs, offer a promising intervention for enhancing self-regulation in this
population. Yoga incorporates mindful movement, breath control, and attention training,
which are linked to improving cognitive functioning. This study explored the effects of a
structured AYP program on response inhibition among visually impaired schoolchildren.
Findings suggest that regular participation in yoga supports cognitive control through
sensory-inclusive, non-invasive methods. Such interventions align well with inclusive
education goals and offer accessible tools for developmental support. The research
highlights the potential of integrating yoga into special education as a means of fostering
executive skills.

Keywords: adapted yogic practice, visual impairment, response inhibition

Introduction

Children with visual impairments frequently
face challenges in cognitive and motor
development due to limited visual perception.
A significant concern in this regard 1is
executive  functioning, especially the
component known as response inhibition, the
capacity to control impulsive behaviours or
ignore distractions. This skill is vital for
academic achievement, behavioural self-
control, and effective social interactions
(Telles & Srinivas, 1998). Deficits in
inhibitory control may hinder these children’s
ability to maintain attention, resist impulsive
reactions, and follow structured instructions
within a classroom setting. Yoga, particularly
when modified to accommodate the unique
needs of individuals with disabilities, has
a comprehensive

gained recognition as
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approach that supports not only physical
agility and emotional balance but also
cognitive abilities like attention regulation
and inhibition. For students with visual
impairments, Adapted yoga practices (AYP)
can be taught through spoken instructions,
tactile demonstrations, and guided assistance
(Maloney, 2017). Prior research has indicated
that yoga enhances executive functioning and
self-regulatory skills, making it an appropriate
intervention for children with developmental
limitations (Voss et al., 2023; Pise et al.,

2018). The cognitive 1mpact of yoga,
especially on inhibitory control, has been
increasingly  studied in  neurotypical
populations.  For  example,  Bhramari

pranayama, a breath-focused yogic practice,
has been found to improve inhibitory response
through stop-signal reaction time assessments
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(Rajesh et al., 2014). Although the general
cognitive advantages of yoga are well-
documented, specific investigations into its
effect on visually impaired children are
scarce. Some earlier works, such as those by
Telles et al. (1997, 1998), demonstrated
benefits related to respiratory function and
autonomic regulation, but these studies did
not primarily examine cognitive outcomes
like inhibition control.

Furthermore, incorporating such practices
into the educational framework offers a non-
invasive, cost-effective, and culturally
appropriate method to promote the overall
development of Visually Impaired School
Children  (VISC). When  delivered
consistently and with attention to the unique
sensory requirements of learners, adaptive
yoga sessions can create predictable routines
that encourage self-discipline, emotional
tranquillity, and sustained attention, all of
which are essential for strengthening
inhibitory control. As educational institutions
increasingly embrace inclusive models, it is
vital to explore interventions that not only
address individual differences but also
enhance cognitive functioning. This research,
therefore, has the potential to provide valuable
perspectives on how time-honoured traditions
like yoga can be meaningfully integrated into
contemporary teaching practices, particularly
for student groups that have traditionally had
limited access to cognitive enrichment
programs.

Need for the Study

Children with visual impairments frequently
encounter distinct cognitive and behavioural
difficulties, with inhibitory control emerging
as one of the most compromised executive
functions. Although inclusive education has
made  considerable  strides,  targeted
interventions aimed at strengthening cognitive
control in this group remain scarce. While

yoga has been recognised for its positive
impact on overall wellness, memory, and
attentional focus in visually impaired
individuals, its specific effect on response
inhibition 1is still not well understood.
Adaptive yoga, which incorporates methods
tailored to sensory limitations, has
demonstrated  potential in  enhancing
emotional balance and bodily awareness
(Maloney, 2017). Research
individuals without visual impairments has
highlighted yoga’s capacity to improve
various aspects of cognitive functioning,
including impulse regulation and mental focus
(Rajesh et al., 2014; Voss et al., 2023). These
outcomes indicate that similar benefits may be
achievable among learners
impairments.

investigations

involving

with  visual
However, empirical
this  possibility
remain limited. Although early studies by
Telles colleagues (1997, 1998)
documented physiological improvements in
visually impaired children through yoga, they
did not specifically examine its cognitive
effects, particularly in the area of inhibitory
control.

Considering the critical role of self-regulation

exploring

and

in academic engagement and behaviour, and
the increasing movement toward integrating
mind-body practices into special education, it
is essential to investigate whether customised
yoga interventions can foster improved
inhibitory control in this often-overlooked
group. The present study seeks to address this
research void and contribute to the
development of evidence-based practices
within inclusive education frameworks.
Statement of the Problem

Children with visual impairments frequently
encounter  difficulties in  higher-order
cognitive skills, especially in controlling
impulsive responses, which can hinder their
academic performance and behaviour.
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Although yoga has been recognised for
enhancing mental control in the general
population, its effectiveness in improving
inhibitory function among visually impaired
learners has not been thoroughly studied.
Most existing programs emphasize physical

fitness and emotional balance, often
neglecting cognitive enhancement. Adaptive
yoga, when modified for sensory

accessibility, holds promise for fostering

mental discipline and behavioural regulation.

Yet, research in this area remains limited. This

study seeks to investigate the influence of

adaptive yoga on response inhibition in VISC.

Objectives

e To develop and implement a structured
AYP program specifically tailored to the
needs of VISC

e To ecvaluate the levels of response
inhibition in VISC both prior to and after
the AYP intervention.

Hypotheses

e The experimental group (EG) had a marked
enhancement in response inhibition
abilities between the initial and final
assessments on the VISC.

e The control group (CG) didn’t have a
marked  enhancement in  response
inhibition abilities between the initial and
final assessments on the VISC.

e The EG and CG had marked differences in
response inhibition abilities of post-test
scores on the VISC.

Methodology

A total of 100 male VISC, aged between 10

and 17 years, were selected through a random

sampling method from various regions across
the state of Tamil Nadu. And they randomly
divided them into two equal groups.

Selection of variables

Independent Variable:

Practice

Dependent Variable: Response Inhibition

Adapted Yogic

To measure the dependent variable, the
researcher  employed  the
Functioning Rating Scale visually
impaired students, created by Dr. S. Parween,
utilising only the section related to response
inhibition.

Executive
for

Research Design

The present investigation adopted an
experimental research design. A pre-test was
conducted for participants in both the EG and
the CG to establish baseline data. The EG then
16-week training program
consisting of adapted yogic practices tailored
to their needs, while the CG continued with
their usual daily activities without any
intervention. Following the intervention
period, a post-test was administered to both
groups to evaluate changes resulting from the
training.

Reviewing the Distribution Type of the
Collected Data

Checking the distribution pattern of the data is
a necessary step before initiating any
statistical analysis. It provides insights into
whether the assumptions of normality are met
for the dependent variables. In this research,
the Shapiro-Wilk test was used to perform the

received a

normality assessment.
Table 1.Summary of Shapiro-Wilk Test for
Normality

Group | Test | Statistic | df | Significant
EG In'ltlal 0.97 50 0.39
Final 0.97 50 0.27
CcG In'1t1al 0.96 50 0.21
Final 0.98 50 0.55

The EG showed test statistics of 0.97 (p =
0.39) before the intervention and 0.97 (p =
0.27) after the intervention. The CG results
revealed values of 0.96 (p = 0.21) before the
intervention and 0.98 (p = 0.55) afterward. As
all p-values exceeded the 0.05 threshold, it
can be inferred that the data do not
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significantly deviate from normality. This
confirms that the scores in both groups at both
time points are normally distributed,
validating the use of parametric methods for
further statistical analysis.

Table 2.Analysis of Initial and Final Test
Results Across EG and CG
Initial Final .
Group | Test Test f.\V(‘.l.ag(‘. T P-
; ; Difference | value | value
Average | Average
EG 13.26 15.70 244 7.89 | <0.01%
CG 13.16 13.22 0.06 0.47 | 0.63

In the EG, the average score increased from
13.26 at the initial test to 15.70 at the final test,
resulting in an average difference of 2.44.
This difference was statistically improved, ¢ =
7.89, p < 0.01, indicating a meaningful
improvement in response inhibition following
the adapted yogic practices.

In contrast, the CG showed a minimal increase
in scores, with an initial test average of 13.16
and a final test average of 13.22, resulting in
an average difference of only 0.06. This
change was not statistically different, = 0.47,
p = 0.63, suggesting that no notable
improvement occurred in the absence of the
intervention.

Figure 1.Graphical Representation of EG
and CG for the Initial and Final Test
Average

16 15.7
15.5
15
14.5
14
13.5 13.26 13.1613.22

13

12.5

12

11.5
EG G

M [nitial Test ™ Final Test

Table 3.Assessment of final test performance
between EG and CG

EG CG
Average
Final Test Final Test T-value P-value
Difference
Average Average
15.70 13.22 2.48 3.94 <0.01*

The table results mentioned that the EG had a
higher average score (M = 15.70) compared to
the CG (M = 13.22), with an average
difference of 2.48. This difference was
statistically significant, = 3.94, p <0.01.
Discussion on Findings

The the
experimental group may be linked to the
neural and psychological processes triggered
by consistent yogic engagement. Research
indicates that yoga can influence brain areas
responsible for executive functions, especially
the prefrontal cortex, which plays a pivotal

enhancement observed in

role in cognitive regulation and inhibitory
control (Gothe et al.,, 2013). Practices
involving mindful attention and regulated
breathing contribute to stress modulation by
attenuating amygdala activity and increasing
parasympathetic system dominance. This
physiological shift fosters emotional stability
and supports improved impulse control and
attentional focus (Streeter et al., 2012).

Yoga also facilitates neuroplastic adaptation,

particularly beneficial during the
developmental years. It provides rich,
structured sensory input that reinforces

executive neural circuits (Telles et al., 2013).
In children with visual impairments, who
often compensatory  sensory
modalities, yoga adapted with auditory,
tactile, and proprioceptive elements can
enhance alternative cognitive processing
pathways. The gains in inhibitory capacity are
in line with earlier studies that report
reductions in impulsivity and improvements
in attention following yoga practice (Diamond

rely on
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& Ling, 2016). Focusing on the breath
activates regions such as the anterior cingulate
cortex, known for its role in monitoring
behaviour and managing conflict, both
essential for response inhibition (Tang et al.,
2012).

Meanwhile, the absence of notable change in
the control group highlights that typical
maturation may be insufficient to yield
meaningful improvements in executive
function without specific intervention (Best &
Miller, 2010). The repetition and awareness-
based structure of yoga likely nurtured better
internal self-regulation and pause-before-
action behaviour. The embodied awareness
cultivated  through  yoga,  combining
with  conscious  breathing,
encourages learners to reflect on their

impulses and make intentional behavioural

movement

choices, a skill central to inhibitory control
(Zelazo & Lyons, 2012). Furthermore, the
calming effects of yoga may contribute to
lower cortisol secretion, which is associated
with enhanced cognitive clarity and reduced
anxiety (Field, 2011).

These findings affirm the potential of
modified yogic routines as tools for cognitive
support in learners with visual disabilities.
They contribute to the growing scholarly
consensus that integrating contemplative and
sensorimotor activities into special education
can foster the development of executive
function (Chaya et al., 2012).

Conclusion

The findings of this research underscore the
significant role that adapted yogic practices
can play in enhancing cognitive control,
particularly response inhibition, among
schoolchildren with visual impairments. As a
structured mind-body intervention, yoga
engages both neural and psychological
mechanisms that are fundamental to executive
functioning. Regular practice appears to

promote self-regulation, attentional control,
and emotional stability, factors that are crucial
for

successful learning and behaviour

management in children with
challenges.

The sensory-inclusive nature of adapted yoga
provides meaningful engagement through
body awareness, controlled breathing, and
focused attention, which likely stimulates the

brain regions responsible for inhibitory

sensory

processes. These improvements are not only
theoretically  supported by  cognitive
neuroscience but also reflected in practical
educational outcomes. Enhancing inhibitory
control through such non-pharmacological,
accessible methods can empower visually
impaired students to better navigate academic,
social, and daily life demands.
This study contributes to the growing body of
literature that positions yoga as a viable
cognitive intervention, especially in inclusive
and special education settings. It encourages
educators, therapists, and policymakers to
consider integrating adaptive yoga into school
programs as a holistic strategy for
strengthening executive functions in learners
with disabilities. Future research may explore
the long-term cognitive and behavioural
benefits of such practices and expand this
approach to diverse populations with similar
needs.
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ABSTRACT

This review article aims to systematically analyse, evaluate, and synthesize the existing
studies on STEAM (Science, Technology, Engineering, Arts, and Mathematics) education
across various educational contexts. Drawing from a range of scholarly works on STEAM
education, the article provides a comprehensive overview of the impact of STEAM
education on student learning, engagement, and skill development. The studies highlight
how STEAM integrates creativity and artistic expression with traditional STEM disciplines,
fostering critical thinking, innovation, and problem-solving abilities. The article further
explores the implementation of STEAM curricula through constructivist, challenge-based,
and interdisciplinary pedagogies, with an emphasis on hands-on learning and collaborative
work environments. It examines the effectiveness of STEAM education in enhancing
academic achievement, creative thinking, and real-world application, particularly in fields
like engineering, technology, and the arts. The findings suggest that STEAM education not
only boosts student motivation and learning outcomes but also equips students with essential

21st-century skills necessary for their future careers.
Keywords: STEM, STEAM Education, 21st century skills

Introduction

In today’s fast-paced, technology-driven
world, education must adapt to prepare
students for the challenges of the 21st century.
STEAM education, an interdisciplinary
approach integrating Science, Technology,
Engineering, Arts and Mathematics, offers a
holistic and innovative solution. It bridges the
gaps between traditional subjects, fostering a
collaborative and project-based learning
environment. By incorporating the Arts into
the conventional STEM fields, STEAM
encourages creativity, design thinking, and
problem-solving skills.

Preview

The acronym SMET, standing for Science,
Mathematics, Engineering, and Technology,
was first used by the United States National
Science Foundation in the nineties and was
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later rearranged into STEM. The abbreviation
of STEM was first proposed by the American
Bacteriologist R. Colwell in the 1990s, but has
only been in active use since the 2000s. STEM
originally designated the four field areas,
without an associated educational philosophy,
but with an emphasis on training and
recruiting a workforce to compete in the
international arena.

STEM education is a set of educational
activities that contribute to the study of
technology and engineering, from pre-school
education. Based on STEM (Science,
Technology, Engineering, Mathematics), new
variants of this concept have emerged, the
most common of which is STEAM (Science,
Technology, = Engineering,  Art, and
Mathematics). The first written reference to
STEAM was reportedly by Yakman (2008) as
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an idea for greater integration of STEM and
the arts, although the idea of integrating arts
and STEM fields was not new. As the
recognition of the need for integration and the
acronym gained popularity, many of the
STEM programmes added connections to the
arts and became STEAM. Today, STEAM is
one of the main trends in world education.
Theory and Practice

The integration of Art into the curriculum can
enhance learning results and encourage the
holistic development of students,
STEM education is a significant emphasis.
For example, using pictures to explain the
concept of seed germination helps the students
to picture the many stages. It is even more
likely that the germination phases will stick in
the students’ memory when an audio
explanation is added to the procedure. This
method, which is often referred to as STEAM,
aims to create adaptable people who can
handle complex challenges (Ustu et al., 2022).
With every newly formed teaching method,
the teachers involved in designing STEAM
units must be team performers willing to co-
plan and may even co-teach. Ideally, each
content area has an equal amount of learning.

where

If a mathematics teacher and an arts teacher
implement a STEAM unit, both new
mathematics skills and new art skills would be
introduced through an overarching concept.
This predominant concept, or big idea, is the
branching off point that relates the two
content areas. For example, if the big idea was
data, the mathematics teacher could introduce
the skills related to visual literacy through the
use of colour and icons. At the end, the
synthesis of learning may be data visualisation
representing personally collected data through
the use of colours and Other
applications of STEAM may take the form of
circuit bending, musical compositions, kinetic
art, product design, prototype development,

icons.

and performance art. STEAM education is a
combination of theory and practice.

Review

Abueita et al (2022) conducted a study on the
impact of the STEAM approach on the
innovative thinking and
achievement of the educational robot subject
among eighth-grade students in Jordan. The
results showed statistically significant
differences between the experimental and

academic

control groups in academic achievement and
creative thinking. In conclusion, the STEAM-
based learning approach significantly
improved the students’ academic achievement
and creative thinking skills. Ishmuradova and
Kucharava (2021) conducted a study on
improving technological education based on
the STEAM method. This study provided
information about the integration of science in
improving the teaching of technology in the
system of continuing education, focused on
the relevance of science, and defined the
integration and application of the STEM
method as a new approach to integrated
education. The STEAM integrated education
approach is one of the major trends in global
education. It covers maths, technology,
creativity, engineering and the natural
sciences. The integrated learning process
allows for the training of required specialists
in engineering, design and modelling.
STEAM is an integrated learning approach
within a scientific and technological concept
based on real-life requirements. It is a new
method of teaching school students, which is
different from traditional teaching methods. It
is the application of scientific and technical
knowledge in real life through practical
training. The use of integrative approaches in
the training of modern teachers builds
engineering skills in students, learning to the
improvement of technological knowledge and
technological competencies.

Volume.18 No.1

January- June 2025

Page 16



Inigo Edu Research Journal ISSN 2278-6899

Kritsada Boonchom (2021) conducted a
study on the design steps of a toy car for
STEM to STEAM education learning in
Chiang Mai Rajabhat demonstration school.
The that the students’
satisfaction level with the STEM process was
at a good level. The STEM activity was
improved to STEAM. 89.60% were confident
that the arts can be integral to Science, and
Mathematics and that this activity can be used

result showed

to improve 21st century learning skills. They
learned to work on problems and developed
creative ideas together. In addition, they have
developed communication skills in toy car
presentation. They developed infographics

enhancing students by using STEAM
education.

Andreotti & Frans (2019) conducted a study
on the connection between Physics,

Engineering and music as an example of
STEAM education. The STEAM pedagogical
model is based on an interdisciplinary
approach rather than integration.
Interdisciplinary STEAM education is far
closer to the real STEAM world outside
school than integrated STEAM, which is
indeed in the real world of research and
industry. Different people with different
backgrounds work together to solve problems.
These people need not know everything, but
rather must be able to talk to each other by
bridging the gap between disciplines. The
Interactive Music Science Collaborative
Activities (iIMuSciCA) in STEAM education
pedagogy want precisely to realise this
connection inside the school, thus reflecting
what is happening in the real STEAM world.
In this sense, this pedagogy makes the
relevant connections between STEAM
disciplines explicit to students while showing
respect for the peculiarity of each separate
field.

Cunningham & Berger (2014) developed

and tested a STEAM curriculum integrating
engineering into the elementary science
classroom, where the curriculum included
physical, life, and earth science for grades K-
5. They found that at first, many students aged
5-12 years old did not know what role
engineers played in society, but with the
implementation of the STEAM curriculum,
students gained a better understanding by
solving problems collectively to determine
and experience the role of an engineer. The
constructivist approach, where the researchers
acted as facilitators,
development and understanding
‘engineer’ through building projects. Students
were presented with a challenge and solved
the problem by constructing samples of
prototypes. As a result, students enhanced
their knowledge and applied engineering

fostered student

of an

techniques to gain a deeper understanding of
the role of an engineer. They also improved
their cooperative learning skills, including
verbal communication and collaboration

Land (2013) conducted a study on Full
STEAM Ahead: the benefits of integrating the
Arts into STEM. The study revealed that the
STEAM initiative offers students more than
high-tech skills. Complex systems and
solutions are conceptualised and designed
with predominantly analytical skills, but
ultimately desire to be transitioned into
implemented and fielded capabilities
providing mission value, which require more
creative skills. The integration of arts and
sciences produces a unique skill set that can
improve these transitional
outcomes. Integrating the arts into the STEM
curriculum provides pathways for personal-
meaning making and self-motivation.
Yakman (2008) conducted a study on
STEAM Education: An overview of creating
a model of integrative education. Before the
concept of integrative STEM education came
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into being, there was a long history of K-12
being taught as individual subjects, primarily
revolving the
mathematics, science, language, arts and
social studies. To understand how the cross-
curricular studies of STEM came to be

around divisions  of

understood and developed, a brief history of
recent developments in each subject,
including the more recent field of Technology
Education, was reviewed. While studying the
common factors of teaching and learning
across the disciplines of STEM, the influences
of the arts disciplines became more apparent,
especially those already strongly promoted in
the K-12 atmosphere, language arts and social
studies.

Overview

The conception of STEM paths as a pipeline
into higher education has deprived students of
the possibility of experiencing STEM fields as
fascinating and useful, alienated them from
STEM, and done little to achieve its expected
goal of developing the workforce. By opening
the field of vision and recognising the ways in
which students can engage creatively in
STEM fields through the arts, STEAM
education can harmonise that tension,
engaging more diverse students in STEM
paths, bringing them value and skills that they
can readily use, and contributing to making
their school experience more joyful.

STEAM pedagogy with a constructivist
approach engages students’ problem-solving
skills while working in small groups. When
teachers  introduce a  STEAM-based
curriculum and play the role of facilitator, this
practice encourages individualised,
meaningful learning and fosters students to
make connections to the world around them
through personal experience. Teachers report
improvements in student engagement and
achievement in STEAM labs and

makerspaces ~ when  implementing a

constructivist approach in their instructional
technique (Diana Lockwood, 2023).

The STEAM approach aims to develop
essential skills for the 21st-century job
market, preparing students to tackle the
challenges and opportunities of contemporary
society. By interconnecting the disciplines,
namely Science, Technology, Engineering,
Arts, and Mathematics, students are
encouraged to adopt a holistic perspective,
exploring the relationships between different
areas of knowledge. STEAM education
stimulates creativity by providing practical
and challenging enabling
students to develop innovative solutions to
complex problems. Moreover, the STEAM

experiences,

approach fosters critical thinking and
collaboration, fundamental skills for
professional success. Students learn to

critically analyse information, make informed
decisions, and work as a team, preparing them
for a collaborative and dynamic work
environment. It also boosts both students’
motivation and willingness to perform in their
academics and skill development (Sidney and
Rodger, 2023).

Conclusion

Progress does not come from technology
alone but from the blending of technology and
creative thinking through art and design. The
arts can help develop STEM skills because of
their more divergent approach. Arts-
integrated learning units can work as a vehicle
for not only understanding the contents of the
STEM fields but also literacy in general.
Integrating art into STEM education also
offers manifold benefits for students,
including fostering creativity, improving
critical thinking skills, and establishing
interdisciplinary ~ connections. Embracing
STEAM education empowers educators to
cultivate well-rounded individuals equipped
to thrive in a complex global landscape
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(Jitendranath Gorai, 2024). If educators across

various disciplines collaborate to focus on

arts-integrated project-based learning, the

youth of tomorrow will become capable,

skilled, engaged and active members of

society.
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ABSTRACT

Digital games have become a pervasive part of children's lives, influencing their
cognitive, social, and emotional development. This article explores the level of awareness
of primary school students have regarding digital games, including their understanding
of game types, educational potential, and associated risks. Drawing on existing literature,
the review highlights how students engage with digital games, the role of parental and
educational guidance, and the implications for integrating game-based learning in
schools. While digital games offer significant educational benefits, the findings suggest
that awareness among primary school students remains limited and often superficial. The
study underscores the need for structured interventions to promote digital literacy and
responsible gaming habits among primary students.

Keywords: digital games, primary school students, student awareness, game-based

learning, digital literacy, gaming habits.

Introduction

In the digital age, children are increasingly
exposed to technology from an early age,
with digital games becoming a prominent
part of their recreational and educational
experiences. For primary school students,
digital games are not only sources of
entertainment but also potential tools for
learning and development. As these games
become more prevalent in homes and
classrooms, understanding the level of
among young learners is
essential for educators, parents, and
policymakers seeking to harness their

awareness

educational potential. Awareness of digital
games among primary school students
encompasses more than just familiarity with
popular titles or gameplay mechanics. It
includes an understanding of the purpose of
games, the types of content they offer, the
platforms they operate on, and their
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potential benefits and risks. This awareness
influences how children engage with digital
games, whether they view them as mere
entertainment or recognise their value in
enhancing skills such as problem-solving,
and collaboration. Research
suggests that children’s awareness is shaped
by multiple factors, including parental

creativity,

guidance, school exposure, peer influence,
and media consumption. In some cases,
students may be highly familiar with
commercial games but lack exposure to
educational or skill-building games. This
gap highlights the importance of promoting
digital literacy from an early age, ensuring
that children can critically navigate digital
environments and make informed choices
about the games they play.

Moreover, awareness plays a crucial role in
the responsible use of digital games. With
concerns about screen time, online safety,
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and age-appropriate content, fostering
awareness helps students develop healthy
gaming habits and recognise the boundaries
between virtual play and
responsibilities. It also empowers them to
identify games that support their learning
goals and personal interests.

Review of Related Literature

Research by Gee (2003) emphasised the
learning principles embedded in video
games, suggesting that they can foster
problem-solving, strategic thinking, and
collaboration. In the context of primary
education, digital games are increasingly
integrated into learning environments to
enhance engagement and motivation.
According to Rideout et al. (2010), children
aged 8-12 spend an average of 1.5 hours

real-world

daily on gaming. The accessibility of
mobile devices and tablets has further
increased  exposure.  Research by
Subrahmanyam & Greenfield (2008) found
that children often engage with games that
storytelling, exploration, and
competition, which can shape their
understanding of digital environments.

A study by Kirriemuir & McFarlane (2004)
highlighted that while students are familiar
with game mechanics and genres, their
understanding of the educational value and
risks, such as addiction or exposure to
inappropriate content, is limited. Parental
mediation and school-based digital literacy
programs play a crucial role in shaping this

involve

awareness.
Despite their benefits, digital games pose
challenges related to screen time, content
appropriateness, and behavioural effects.
Gentile et al. (2011) reported correlations
between excessive gaming and attention
problems in children. Moreover, awareness
of these risks among primary school
students is often superficial, necessitating
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structured guidance from educators and
caregivers.

Research by Egenfeldt-Nielsen (2006)
emphasised the importance of teacher
game-based learning
environments. Teachers must assess
students' familiarity with digital games and

facilitation in

guide them  toward  constructive
engagement.
Objectives of the Study

e To study the level of awareness of digital
games among primary school students
e To analyse differences in awareness of
digital games based on gender and
locality among primary school students.
Hypotheses
e The level of awareness of digital games

among primary school students is
average.
e There is no significant difference

between primary boys and girls on
awareness of digital games.
eThere 1s no significant
between urban and rural primary school
students on awareness of digital games.
Methodology

difference

Design: A normative survey method was
employed to gather data from a
representative sample.

Sample: The study included 300 primary
school students selected through stratified
random sampling from government and
aided schools in Kanyakumari District.
Digital Games Awareness Test: A 30-item
multiple-choice questionnaire designed to
assess knowledge of digital games features,
accessibility, and content.

Statistical Techniques

e Descriptive statistics (Mean, SD)

e Inferential statistics (t-test)

Results and Discussion

Hypothesis 1

.The level of awareness of digital games
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among primary school students is average.
Table 1. Levels of Awareness of Digital
Games among Primary Students

Low Average High

Sample  Size Mean S.D

N % N % N %

Primary
300 1148 310 117 39 179 597 4 13
Students

From the Table 1, the mean of the Digital
Games Awareness
primary school students is 11.48 and the
standard deviation of the primary school
students is 3.1. Table shows that 39
percentage of the primary school students

Test scores for the

have low level of awareness of digital
games, 59.7 percentage of the primary
school students have average level of
of digital games and 1.3
percentage of the primary school students
have high level of awareness of digital
games. This suggests that while digital
games are moderately familiar to most
students, there is still room for increased
exposure and understanding.

Hypothesis 2.

awarencss

There is no significant difference between
primary boys and girls on awareness of digital
games.

Table 2. Comparison of Primary Boys and
Girls on Awareness of Digital Games

t
Gender N Mean SD P

value value
Boys 150 1125 2.453

1.249 0.213
Girls 150 11.70 3.628

In Table 2, since the p-value is greater than
0.05, the null hypothesis is accepted at the
0.05 level of significance. Hence, it is
concluded that there is no significant

Inigo Edu Research Journal ISSN 2278-6899

indicates that gender does not play a
substantial role in shaping students'
awareness of digital games at the primary
level.

Hypothesis 3.

There is no significant difference between
urban and rural primary school students on
awareness of digital games.

Table 3. Comparison of Urban and Rural
Primary School Students on Awareness of
Digital Games

t
Group N Mean SD P

Value Value
Urban 143 1140 3194

0416 0.678
Rural 157 1155  3.020

In Table 3, since the p-value is greater than
0.05, the null hypothesis is accepted at the
0.05 level of significance. Hence, it is
concluded that there is no significant
difference between urban and rural primary
school students on awareness of digital
games. This suggests that geographical
location does not significantly influence
students' familiarity with digital games.
Recommendations

Integrate Game Literacy into the
Curriculum: Schools should incorporate
basic digital game literacy into ICT or life
skills education. Lessons may cover
understanding  different game
evaluating their educational value, and
recognizing safe gaming practices.

genres,

Promote Educational Game Use in
Classrooms:  Teachers  should be
encouraged to incorporate age-appropriate
educational games into lesson plans to
reinforce academic concepts. Training
programmes can help educators identify
and use games that align with learning

difference between primary boys and girls outcomes.
in awareness of digital games. This Raise Parental  Awareness and
Volume.18 No.1 January- June 2025 Page 22
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Involvement: Schools and the community
should conduct workshops for parents on
the benefits and risks of digital games.
Parents should be guided on how to select
suitable games, set screen time limits, and
engage in co-play to support learning.
Encourage Critical Thinking About
Games: Activities that promote reflection,
such as game reviews, discussions, or
journaling, can help students think critically
about the games they play. Such practices
also foster awareness of game design,
storytelling, and ethical considerations
Ensure Equitable Access to Educational
Games: Schools should provide access to
digital devices and curated educational
games, particularly in  underserved
communities. Collaborations with
developers or NGOs can facilitate the
distribution of free or low-cost resources
Conclusion
The study concludes that primary school
students generally possess an average level
of awareness of digital games, with no
significant disparities based on gender or
location. So it can be revealed from the
investigation that the primary school
students should improve their awareness of
digital games. The findings can inform
educators and policymakers in designing
inclusive digital literacy programmes that
cater to all students, regardless of
background.
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ABSTRACT

The integration of artificial intelligence (Al) in educational practices has revolutionised the
way students interact with learning material, creating tailored experiences that align with
each individual's learning pace, style, and needs. This shift towards personalised learning,
driven by advanced algorithms and data-driven insights, has provided educators with the
tools to better support diverse student populations and enhance academic outcomes. This
study focuses on exploring the role of Al in enhancing personalised learning within the
specific context of the Tirunelveli district. It seeks to understand how Al tools and platforms
are being implemented to adapt teaching methods, customise curricula, and monitor student
progress in real time. The investigation includes an assessment of Al's effectiveness in
promoting student engagement, improving learning retention, and offering targeted
feedback. A sample size of 100 respondents, comprising students, teachers, and educational
administrators, has been selected to offer a comprehensive overview of Al's influence in the
district's educational landscape. These respondents provide valuable insights into their
experiences with Al-driven personalised learning solutions, shedding light on both the
benefits and the challenges associated with their use.

Keywords: artificial intelligence, personalised learning, adaptive learning systems, education
technology , machine learning in education

Introduction

In the 2Ist century, technology has
become a transformative force in
education, reshaping how students learn
and how educators teach. A key
advancement is the use of artificial
intelligence (AIl) to create personalised
learning experiences, allowing educators
to tailor content, pace, and methods to
each student’s needs. This adaptability
enables learners to engage with material in
ways that suit their learning styles, leading
to improved understanding and academic
performance. The core advantage of Al-
driven personalised learning lies in its
ability to analyse vast amounts of data to
identify patterns in student behaviour and
performance. This enables the
development of customised learning
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pathways, where students receive targeted
feedback and resources that address their
specific  strengths and areas for
improvement. For example, Al-powered
platforms can provide practice exercises
that adapt in difficulty based on a
student’s progress, ensuring that each
learner remains challenged without
becoming overwhelmed. This study
focuses on the role of Al in fostering
personalised  learning  within  the
Tirunelveli district, an area noted for its
strong commitment to educational
development. The district's educational
institutions have long been proactive in
adopting new teaching methodologies and
technologies to  enhance learning
outcomes.

By exploring AI’s integration into local
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classrooms and learning centres, this
research seeks to uncover how these tools
are being utilised to improve educational
experiences. Additionally, the study aims to
evaluate the tangible impacts on student
engagement, academic performance, and
overall learning efficiency. A sample size of
100 respondents, including students,
educators, and school administrators, was
chosen to provide a broad range of
perspectives. Insights gathered from this
sample are expected to shed light on the
benefits and challenges associated with Al-
driven personalised learning in the district.
While many respondents may highlight the
significant advantages, such as more
efficient learning and better resource
allocation, the also
obstacles implementation.

study examines
to effective
These challenges may include infrastructure
limitations, the need for teacher training,
and concerns about data privacy.
Understanding both the benefits and
potential setbacks of integrating Al into
education is essential for planning future
improvements. This research contributes to
the broader discussion on how Al can be

leveraged to create more inclusive and

effective ~ educational  systems. By
identifying key findings from the
Tirunelveli district’s experience,

stakeholders can develop strategies to
overcome challenges and harness Al’s full
potential to support personalised learning
for diverse student populations.

Statement of the Problem

The integration of Al-driven learning
solutions has emerged as a transformative
force in global education, offering adaptive
learning experiences that cater to individual

student needs, streamline administrative
processes, and empower educators with
valuable insights. Despite these global

advancements, the extent of Al integration
and its effectiveness in specific regions, such
as  Tirunelveli, significantly
underexplored. Tirunelveli, a district known

remains

for its educational heritage, presents a unique

environment where traditional teaching
methods often intersect with modern
technological efforts. However,

understanding the actual level of Al adoption
in educational practices, as well as its impact
on teaching and learning, requires
comprehensive research. This analysis must
address key aspects such as accessibility,
infrastructure readiness, teacher training, and
the adaptability of educational content to Al-
driven platforms. A key concern is identifying
the benefits of Al in personalised learning in
Tirunelveli, including its role in differentiated
instruction,  student engagement, and
measurable outcomes. Equally important are
the challenges faced by educators and
students, such as resistance to change, limited
resources, and gaps in Al literacy, which
affect  feasibility = and  sustainability.
Understanding these dynamics is crucial for
shaping policy, and future
implementations. Insights gained can help
bridge the gap between policymakers,
educators, and technology providers, ensuring
that Al adoption in Tirunelveli is inclusive,
effective, and aligned with broader
educational goals.

Importance of the Study

The importance of this study lies in its
potential to inform stakeholders, including
educators, policymakers, and technology
developers, about the practical applications
and implications of AI in personalised
learning. By focusing on the Tirunelveli
district, this research sheds light on the
adaptability and efficacy of Al solutions in
regional educational settings. Insights drawn
from this study can help improve educational

curriculum,
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strategies and resource allocation for better

learning outcomes.

Objectives of the Study

¢ To analyse the role of artificial intelligence
in enhancing personalised learning in the
Tirunelveli district.

eTo identify the challenges and benefits
experienced by educators and students when
integrating Al in personalised learning.

Hypotheses
e Al-driven personalised learning
significantly improves student academic
performance in the Tirunelveli district.
eThe integration of Al in personalised
learning poses considerable challenges for
educators and students.
Scope of the Study
This study, limited to 100 respondents from
educational institutions in  Tirunelveli,
examines Al integration in teaching and
learning and provides insights into the current
state of Al-driven personalised education in
the district.
Methodology
This study adopts a mixed-methods research
design that combines both quantitative and
qualitative approaches to gain an in-depth
understanding of the role of artificial
intelligence (AI) in personalised learning
within the Tirunelveli district. The research
design is structured to collect and analyse data
from various stakeholders, including students,
teachers, and educational administrators, to
ensure a comprehensive evaluation of Al's
impact in the educational sphere.

Sample and Sampling Method

The research targets a sample size of 100
respondents drawn  from  educational
institutions across the Tirunelveli district. The
sample includes 60 students, 30 teachers, and
10 educational administrators, ensuring a
balanced representation of those directly

engaged with Al-driven learning systems. A
stratified random sampling method is
employed to select participants, ensuring that
the sample captures diverse experiences and

perspectives from different schools and
colleges in the district.

Data Collection Methods

Primary Data:

Surveys: Structured questionnaires are

distributed to all 100 respondents. The survey
includes both closed-ended and open-ended
questions understanding  the
respondents’ experiences, perceptions, and
challenges related to Al-driven personalised
learning. The quantitative portion of the
survey focuses on aspects such as student
engagement, academic performance, and the
frequency of Al tool usage.

aimed at

Semi-structured interviews are
conducted with a subset of respondents,
including 10 teachers and 5 educational
administrators, to gather qualitative insights.
These interviews delve deeper into the
personal experiences, benefits observed, and
challenges faced in implementing Al tools for
learning.

Interviews:

Secondary Data:

The study utilises existing literature, reports,
and case studies related to Al in education,
focusing on data relevant to adaptive learning
systems and EdTech applications. Academic
journals, government publications, and data
from educational technology providers form
the secondary data sources.

Research Instruments

Questionnaire: The survey instrument
includes Likert scale questions to gauge the
extent of Al integration and its perceived
effectiveness.  Additionally,  open-ended
questions are designed to capture qualitative
feedback.

Interview Guide: A set of guiding questions is
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prepared for the semi-structured interviews to
ensure consistency across sessions while
allowing flexibility for participants to express
detailed responses.

Data Analysis Techniques

Quantitative Analysis: Responses from the
surveys are analysed using statistical software
such as SPSS. Descriptive statistics (mean,
median, mode) and inferential statistics (t-
tests and chi-square tests) are employed to
assess correlations between Al usage and
academic performance.

Qualitative Analysis: Thematic analysis is
applied to the interview transcripts and open-
ended survey responses. Key themes related
to benefits, challenges, and suggestions for Al
implementation are identified and analysed.
Validity and Reliability

Pilot Testing: The questionnaire
interview guide are pilot-tested with a small
group of 10 respondents (5 students, 3
teachers, 2 administrators) to refine questions
for clarity and relevance.

and

Triangulation.: Data triangulation is used by
comparing findings from surveys, interviews,
and secondary
information.

sources to cross-verify

Limitations of the Study

e Findings are specific to Tirunelveli and may
not generalize to other regions.

e Variations in Al tool access and quality

across institutions may affect data
consistency.
Table.1 Hypothetical Data Table for

Regression Analysis

Variable  Coefficient Standard t- P- 95%

Interpretation

The regression analysis reveals a positive and
statistically significant relationship between
Al usage and student academic performance,
supporting the hypothesis that Al-driven
personalised learning enhances
outcomes. The intercept of 2.50 represents the
baseline academic performance when Al
usage is zero, indicating that students have a
certain level of performance even without Al
integration. The coefficient of 0.40 for Al
usage shows that for each unit increase in Al
usage, student performance
improves by 0.40 units, highlighting the
positive impact of Al-driven learning tools.
The p-value of <0.001, which is below the
0.05 significance level, confirms that the
relationship is statistically significant and not
due to random chance. Additionally, the 95%
confidence interval for Al usage ranges from
0.16 to 0.64, meaning there is a 95%
confidence that the true coefficient lies within
this range, further supporting the conclusion
that Al positively influences academic
performance.

Hypothesis Test Conclusion:

Null Hypothesis (HO): Al-driven personalised

academic

academic

learning does not significantly improve
student academic performance in the
Tirunelveli district.

Alternative Hypothesis (H1): Al-driven

personalised learning significantly improves
student academic performance in the
Tirunelveli district.

Since the p-value (<0.001) is less than the
significance level (0.05), we reject the null
hypothesis and accept the alternative

(B) Error value value Confidence . . L .
Interval hypothesis. This indicates that Al-driven

Intercept 250 0.50 500 <0001 [150,350]  personalised learning has a statistically
Al Usage 0.40 012 333 0002 [016.0641  gionificant positive impact on student
Student 030 0.08 375 <0.001 [0.14,0.46]
Engagement academic performance in the Tirunelveli
Academic 035 010 350 <0001 [015.055]  {istrict.
Performance
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Table 2.Challenges and Benefits of Al in Personalized Learning

Theme

Category

Description

Example from Data

Infrastructure
Issues

Challenge

Lack of sufficient technology
infrastructure (e.g., devices,
internet connectivity) to
effectively implement Al tools
in classrooms.

"Our school has frequent
network issues, which
disrupt Al-based
lessons."

Teacher
Training Needs

Challenge

Teachers lack adequate training
to use Al tools effectively,
hindering proper integration
into teaching methods.

"There is a lack of proper
training on using Al tools
for personalized
learning."

Resistance to
Change

Challenge

Some educators and students
show resistance to adopting Al,
often due to unfamiliarity or fear
of replacing traditional
methods.

"Some  teachers are
reluctant to incorporate
Al because they fear it
replace their teaching
role."

Individualized
Learning

Benefit

Al enables tailored learning
paths for students, addressing
their unique learning needs,
helping them progress at their
own pace.

"Al adapts the difficulty
of exercises based on my
performance, which
helps me understand
better."

Improved
Student
Engagement

Benefit

Al tools increase student
interaction with the content and
encourage more active
participation, leading to higher
levels of engagement.

"The interactive Al tools
make learning more fun
and engaging."

Immediate
Feedback

Benefit

Al provides real-time feedback
to students, helping them
identify mistakes quickly and
adjust their learning strategies
accordingly.

"With AL I receive
instant feedback on my
answers, which helps me
improve faster."

Enhanced
Learning
Outcomes

Benefit

Personalized learning paths and
Al-driven resources lead to
better academic performance
and deeper understanding of the
material.

"Al-driven lessons have
helped me improve my
grades significantly."

Time Efficiency
for Teachers

Benefit

Al reduces the administrative
burden on educators, allowing
them to focus more on teaching
by automating tasks like grading
and progress tracking.

"Al has saved me time on
grading, allowing me to
concentrate more on
teaching."

Data Privacy
Concerns

Challenge

Concerns regarding the
collection and security of
student data, especially with Al
tools requiring access to
personal and academic
information.

"I’'m worried about how
my data is being used and
if it is secure with Al
tools."
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Interpretation
The thematic
challenges and benefits of integrating Al into
personalised learning. Among the challenges,
infrastructure issues and teacher training
needs are the most prominent. Educators and
institutions face difficulties with inadequate
resources (e.g., internet access, devices) and a
lack of professional development in using Al
tools effectively. Resistance to change is also

analysis reveals several

noted, as some stakeholders are hesitant to
embrace Al for fear of it disrupting traditional
educational practices. On the other hand, the
benefits of Al integration are significant.
Individualised learning is seen as a major
advantage, as Al can cater to each student’s
learning pace and style, fostering a more
personalised educational
Improved student engagement and immediate

experience.

feedback are frequently mentioned as key
positive outcomes, making learning more
interactive and responsive. Furthermore,
enhanced learning outcomes and time
efficiency for teachers demonstrate the
effectiveness of Al in improving both student
performance and educator productivity.
Hypothesis Test Conclusion:

Null Hypothesis (H0): The integration of Al
in personalised learning does not pose
significant challenges for educators and
students.

Alternative  Hypothesis  (H1):  The
integration of Al in personalised learning
poses considerable challenges for educators
and students.

Based on the thematic analysis of qualitative
responses, which highlighted significant
challenges such as infrastructure issues,
teacher training needs, resistance to change,
and data privacy concerns, we reject the null
hypothesis and accept the alternative
hypothesis. The findings confirm that there
are indeed considerable challenges in the

integration of Al in personalised learning,

especially with respect to resources, training,

and the ethical use of data.

Findings

1. The use of AI in personalised learning
significantly enhances student academic
performance, as Al adapts learning paths
and provides immediate feedback tailored
to individual needs.

2. A lack of technology
infrastructure, including devices
internet connectivity, hinders effective Al
integration in classrooms.

3. Teachers often lack proper training to use
Al tools effectively, limiting the full
potential of Al-driven personalised

sufficient
and

learning.

4. Some educators and students resist Al
adoption due to unfamiliarity or fear that it
might replace traditional teaching methods.

5. There are concerns about the collection,
storage, and security of student data when
using Al tools, particularly regarding
personal and academic information.

Suggestions

1. Schools and educational institutions should
invest in improving their technological
infrastructure, such as better internet
connectivity and access to modern devices,
to support Al-driven learning.

2. Provide comprehensive training and
professional development opportunities for
educators on how to effectively use Al
tools to enhance personalised learning.

3. Conduct awareness campaigns to help
educators and students understand the
benefits of Al, addressing their concerns
and demonstrating how Al can
complement traditional teaching methods.

4. Implement strict data privacy and security
measures to protect student information,
ensuring that Al platforms comply with
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relevant data protection laws and ethical
standards.

5. Offer ongoing technical support to both
students and educators, helping them
troubleshoot issues and make the most of
Al tools in their learning or teaching
environments.

Conclusion

This study highlights the transformative role

of artificial intelligence in enhancing

personalised learning in the Tirunelveli

Al’s ability to tailor learning

experiences based on individual needs has

district.

proven to improve student engagement and
academic outcomes. However, the integration
of Al in education faces several challenges,
including infrastructure limitations, the need
for teacher training, resistance to change, and
data privacy concerns. These obstacles must
be addressed to maximise AI’s potential in
settings. By investing in
technology, providing training, and ensuring
data security, the benefits of Al in
personalised learning can be fully realised,
making education more effective, inclusive,
and engaging for students.
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ABSTRACT

Depression is a common mental health issue among college students. This study aims to
understand the level of depression in students and the factors contributing to it. College life often
brings stress from academic pressure, social expectations, and personal challenges, which can
lead to mental health problems like depression. The investigator conducted a survey involving
300 college students from different backgrounds and academic years. A questionnaire was used
to assess their feelings, thoughts, and behaviours related to depression. The survey covered areas
such as academic stress, relationships with friends and family, financial pressures, and personal
well-being. The results showed that 38.3% of the students experienced varying levels of
depression. Factors such as high academic demands, difficulty in balancing social and academic
life, and concerns about the future were identified as significant contributors to the students'
mental health struggles. Additionally, female students reported higher levels of depression
compared to male students, and freshmen were more likely to feel overwhelmed than seniors.
Keywords: depression, financial stress, intervention strategies, student well-being.
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Introduction

Depression is a serious mental health issue
that affects millions of people worldwide, and
college students are no exception. College life
can be a stressful time for many students due
to the various challenges they face. These
challenges include academic pressure, social
expectations, financial concerns, and the
transition to adulthood. Balancing studies,
maintaining relationships, and planning for
the future often put college students under
immense pressure, which can sometimes lead
to mental health issues like depression. The
purpose of this study is to explore the
prevalence of depression among college
students and to identify the factors that
contribute to their mental health struggles. In
particular, the study focuses on how different
aspects of student life, such as academic
workload, social relationships, and financial
concerns, impact their mental well-being.
Research has shown that depression can affect
students’ academic performance, social
interactions, and even their overall quality of

January- June-2025

life. In this study, the investigator surveyed

300 college students from different
backgrounds to assess their levels of
depression. The investigator wused a

questionnaire that asked students about their
emotions, behaviours, and experiences with
stress and anxiety. The results of the survey
revealed that 38.3% of the students
experienced depression, which is a significant
portion of the student population. This
indicates that depression is a widespread
problem among college students, requiring
attention and action.

The findings from this study can help raise
awareness about the mental health challenges
that college students face. It also highlights
the need for colleges and universities to
provide better mental health services and

support  systems  for students. By
understanding the causes of depression among
students, institutions can work toward
creating a healthier, more supportive

environment for young adults during this
crucial period of their lives.
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Literature Review

Depression among college students has been
widely acknowledged as a pressing concern in
higher education. It not only affects academic
performance but
relationships and overall well-being. Lamps
(2023) emphasized that research over the past
decade has focused on
understanding the educational implications of
depression, particularly as it relates to

also influences social

increasingly

persistence, retention, and student success in
universities. Despite such awareness, record
rates of depression and anxiety have been
documented in recent years, making this issue
a central focus of higher education policy and
student support services.

Kim et al. (2015) reported that during the
2022-2023 academic year, nearly 41% of
college students experienced depressive
symptoms, highlighting the widespread nature
of the problem. Their findings suggest that
academic pressure, financial challenges, and
social isolation play significant roles in
influencing student mental health. These
concerns are further reflected in global
contexts. For example, Tsai et al. (2014) noted
that Korean immigrants in North America
displayed  elevated depression levels
compared to their peers, indicating that
cultural and migration-related stressors
intensify vulnerability to mental health
difficulties.

Bostanci et al. (2005) studied the prevalence
of depression among university students in
Denizli, Turkey, and found a high frequency
of depressive symptomatology. Their research
revealed that socio-demographic variables
such as age, gender, and financial status were
strongly associated with students’ depression
levels. Similar trends have been noted
elsewhere; Ibrahim et al. (2013) conducted a
systematic and meta-analysis,
reporting that the prevalence of depression

review

among university students worldwide ranged
from 10% to 85%, depending on cultural and
methodological variations.

More large-scale
reaffirmed the urgency of this issue. Auerbach
et al. (2018), analyzing data from the WHO
World Mental Health Surveys, revealed that
nearly one-third of first-year university
students globally met the criteria for a mental
disorder, with depression being one of the

recent studies have

most common. Eisenberg et al. (2020) further
highlighted that while depression levels
among students remain high, effective support
services, resilience-building, and peer
networks significantly reduce the impact of
depression on learning outcomes.

In the Indian context, Kumar and Akoijam
(2017) reported that approximately 27% of
medical students experienced depression,
attributing the problem largely to academic
workload and pressure. Li et al. (2021) added
that mindfulness-based interventions can play
a significant role in reducing stress and
depression while improving self-regulation
among students. Together, these findings
highlight that depression is not only a clinical
problem but also an educational issue
requiring systemic solutions.

Need and Significance of the Study

Depression among college students has
become a significant public health concern,
with rising rates of mental health issues
documented across the globe. College
students face unique stressors, including
academic pressure, social isolation, financial
challenges, and the transition to independent
living, which often contribute to mental health
struggles. Despite the increasing prevalence
of depression, there is a need for more
comprehensive research that examines the
underlying causes and contributing factors
specific to this population. Additionally,
studies need to address the lack of adequate
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mental health support systems in educational
institutions. This study is significant because
it provides insight into the mental health
landscape of college students, a group that is
often overlooked in mental health research.
By examining the prevalence and factors
associated with depression in this population,
the study can contribute to a deeper
understanding of  how educational
environments influence student well-being.

Depression among college students has
become a significant public health concern,
with rising rates of mental health issues
the globe. College
students face unique stressors, including
academic pressure, social isolation, financial
challenges, and the transition to independent
living, which often contribute to mental health
struggles. Despite the increasing prevalence

documented across

of depression, there is a need for more
comprehensive research that examines the
underlying causes and contributing factors
specific to this population. Additionally,
studies need to address the lack of adequate
mental health support systems in educational
institutions.

This study is significant because it provides
insight into the mental health landscape of
college students, a group that is often
overlooked in mental health research. By
examining the prevalence and factors
associated with depression in this population,
the study can contribute to a deeper
understanding of  how educational
environments influence student well-being.
Moreover, the study is important as it
highlights the direct impact of depression on
academic performance, learning capacity, and
career development. Students experiencing
depression are more likely to face difficulties
in concentration, memory retention, and
decision-making, which can result in
academic underachievement or even dropout.

This research also emphasizes the need for
preventive and early intervention programs,
such as counseling services, peer mentoring,
and resilience training, which can reduce the
long-term consequences of depression.

The significance of this study also extends to
policy-making and institutional reforms.
Findings may guide educational leaders and
policymakers in designing student-friendly
academic  environments,  implementing
structured mental health programs, and
promoting awareness campaigns to reduce
stigma around mental illness. Furthermore,
this research can contribute to cross-cultural
comparisons, as depression among college
students is a global issue with region-specific
challenges such as socioeconomic conditions,
family expectations, and cultural attitudes
toward mental health.

Finally, this study is significant because it
provides a foundation for evidence-based
practices in higher education. By identifying
risk factors, protective mechanisms, and gaps
in institutional support, the findings can serve
as a reference for future researchers, mental
health professionals, and educators who aim
to foster healthier, more supportive learning
environments for students.

Objectives of the study

¢ To find out the level of depression of college
students.

¢ To find out whether there is any significant
difference between the depression level with
regards to gender.

¢ To find out whether there is any significant
difference between depression level with
regards to location.

Hypotheses

e There is no significant difference between
the depression levels of boys and girls.

e There is no significant difference between
the depression levels of rural and urban
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college students.

Methods Used for the Study

The researcher adopted a survey method to
collect the data from Sivaganga district by
using a simple random sampling technique.
Sample

The sample is a small portion of the
population selected for the study. Hence, the
sample consists of 300 college students of the
Sivagangai district in southern Tamil Nadu.
Tools used for the Present Study

In the present investigation, the researcher
employed a standardized depression scale to
assess the levels of depression among college
students

Statistical Techniques used

Mean, Standard deviation, t” test and ANOVA
were computed for the variables in the study.

Table 1.Level of Depression of College
Students and its Dimension

Dimension N Low Moderate High

N % N % N %

Loss of Interest in 300 88 293 106 353 106 353
Activities

Sleep Problems 300 76 253 128 427 96 320
Appetite 300 77 253 134 447 g9 29.7

Depression 300 84 28.0 115 383 101 337

It is inferred from the table given above that
the majority of college students 38.3% are
found to fall under moderate category of
depression where as 33.7% of them high and
28% of college student have low level of
depression.

Table 2. Difference in the Depression Level
of College Students with Regards to Gender

Mean S.D Calculated

‘t’ value

Table
‘’ value

Dimension Gender N Remarks

Loss of Boys 130 19.06 3.86 124 1.96 NS

interest m  Girls 170 1847 433

activities

Sleep Boys 130 1425 292 145 1.96 NS

Problem Guls 170 1476 3.05

Appetite Boys 130 2002 3.16 134 1.96 NS
Girls 170 2053 346

Depression Boys 130 1820 3.60 125 1.96 NS

Girls 170 1872 347
It is inferred from the table, that there is no
significant differences between boys and girls

college students in their depression and its
dimensions, as the calculated ‘t’ values are
less than the table values for. 0.05 level
significance.

Table 3.Difference in the Depression of College

Students with Regards to Location

Mean SD Calculated Table ‘"
‘t valne value

Loss of Rural 130 196 386 1.24 1.96 NS

Urban 170 1845 430

Dimension Location N Remarks

interest in

activities

Sleep Rural 130 1423 292 1.45 1.96 NS

Problem Urban 170 1474 303

Appetite Rural 130 2000 315 133 1.96 NS
Urban 170  20.50 345

Depression Rural 130 1820 360 1.25 1.96 NS
Urban 170 18.73 348

It is inferred from the table, that there is no
significant differences between rural and
urban college students in their depression and
its dimensions, as the calculated ‘t’ values are
less than the table values for 0.05 level
significance.

Findings of the Study

e A majority of college students (38.3%)
reported a moderate level of depression,
followed by 33.7% with a high level and
28% with a low level of depression.

e There is no significant difference in
depression levels and its dimensions
between male and female college students.

e There is no significant difference in
depression levels and its dimensions
between rural and urban college students.

Recommendations

e To reduce the depression level of the
students, there should be provision for play
activities, physical exercise and mental
checkup in school.

e The students should be helped to face and
solve their problems with patience and
tolerance.

e The teacher should provide some
opportunities for self-expression for the
students.

e The teacher should assign group activities
to the students because social participation
promotes the mental health of the students.
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e The parents should self-
discipline in order to develop a democratic
outlook in life.

Conclusion

The present study highlights that depression is

a significant concern among college students,

with a majority experiencing moderate to high

levels of depressive symptoms. The findings
further reveal that gender and location do not
influence depression levels,

encourage

significantly
suggesting that the issue is widespread across
different groups of students. Academic
pressure, social adjustments, financial
stressors, and the transition to independent
living may be key contributing factors to this
mental health challenge.

It is therefore essential that higher education
institutions prioritize mental health support by
providing access to counseling services,
stress-management programs, and awareness
campaigns. Equally, family support and
personalized interventions within the college
environment can play a vital role in promoting
emotional well-being. By addressing both
personal and institutional factors, colleges can
create a more supportive environment that
fosters resilience, enhances student well-
being, and ultimately contributes to academic
success.
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