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Abstract—This study explores the relationship between
gaming addiction and cognitive flexibility among
adolescents aged 14 to 18. As digital gaming becomes
increasingly embedded in adolescent lifestyles, concerns
have arisen about its potential impact on executive
functions, particularly cognitive flexibility—the ability
to adapt thinking and behavior in response to changing
environments. Utilizing a correlational research design,
the study employed the Internet Gaming Disorder Scale
(IGDS) and the Cognitive Style Inventory (CSI) to
assess 200 participants. The results revealed a strong
negative correlation between gaming addiction and
cognitive flexibility, indicating that higher levels of
gaming addiction are associated with decreased
adaptability in thought and behavior. Findings also
suggest significant impairments in attention regulation,
problem-solving, and  decision-making among
adolescents with high levels of gaming engagement.
These insights underscore the cognitive and behavioral
consequences of excessive gaming and emphasize the
need for informed interventions targeting digital media
use during adolescence.

Index Terms—Gaming Addiction, Cognitive Flexibility,
Adolescents, Internet Gaming Disorder

I INTRODUCTION

Cognitive flexibility is the ability to shift thoughts
and behaviors in response to changing environments
and is a crucial component of executive functioning,
problem-solving, and learning. This capacity
develops significantly during adolescence, a period
of intense brain growth and neuroplasticity. While
video games can enhance certain cognitive skills like
visual processing and multitasking, excessive or
compulsive gaming may have adverse -effects,
particularly on adolescents. Overuse has been linked
to reduced attention spans, emotional instability, and
cognitive rigidity—the inability to adapt or shift
strategies effectively.

Digital gaming’s influence on cognition is complex.
While genres such as action and strategy games may

improve specific mental functions, prolonged or
addictive gaming can negatively impact sustained
attention, impulse control, and emotional regulation.
These issues are further exacerbated by disrupted
sleep and sedentary lifestyles. Internet Gaming
Disorder (IGD), though not officially classified as a
psychiatric disorder, has emerged as a growing
concern among adolescents. It manifests as
compulsive gaming, withdrawal from social
interaction, academic decline, and poor physical
health.

These behavioral patterns are closely tied to cognitive
inflexibility, as excessive gaming may reinforce rigid
thinking and limit the development of adaptable
problem-solving abilities. Since adolescence is a
critical stage for executive function development, the
impact of gaming addiction during this period can
significantly hinder cognitive, emotional, and social
growth. This study, therefore, aims to examine both
the potential benefits and risks of gaming on
adolescent cognitive flexibility.

1. METHODOLOGY

AIM

The aim of this research is to examine the
multifaceted relationship between gaming addiction
and cognitive flexibility in adolescents. Specifically,
this study seeks to explore how excessive gaming
impacts core cognitive functions such as attention,
problem-solving, and adaptive mental flexibility, and
how these influences manifest in academic, social,
and personal domains during adolescence.

OBJECTIVE

1. To examine the relationship between gaming
addiction and cognitive flexibility in adolescents.

2. To assess the behavioral changes associated with
gaming addiction, such as attention span, problem-
solving, and decision-making abilities.

IJIRT 179088 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 5869



© May 2025 | IJIRT | Volume 11 Issue 12 | ISSN: 2349-6002

3. To investigate the impact of gaming addiction on
academic performance and social interactions in
adolescents.

4. To identify cognitive tasks or measures that are
most affected by gaming addiction.

5. To explore potential positive effects of gaming on
cognitive abilities, such as spatial reasoning and
multitasking.

6. To evaluate the role of gaming duration and type
of games played in influencing cognitive flexibility.
7. To provide recommendations for parents,
educators, and policymakers on managing gaming
habits to support healthy cognitive and behavioral
development.

M. HYPOTHESIS

Hypothesis 1. There will be a significant negative
correlation  between cognitive flexibility (as
measured by the Cognitive Style Inventory) and
gaming addiction (as measured by the Internet
Gaming Disorder Scale) in adolescents. Higher levels
of gaming addiction will be associated with lower
cognitive flexibility scores.

Hypothesis 2: Adolescents with higher scores on the
Internet Gaming Disorder Scale (IGDS) will show
more rigid and less adaptive cognitive styles (as
measured by the Cognitive Style Inventory),
indicating impaired cognitive flexibility and reduced
ability to adapt their thinking to new situations.

Hypothesis 3: Adolescents with gaming addiction, as
indicated by a higher score on the IGDS, will
demonstrate significant deficits in attentional
regulation and problem-solving abilities, as assessed
by the Cognitive Style Inventory, compared to
adolescents with lower scores on the IGDS.

SAMPLE
For this study on the impact of gaming addiction on
cognitive flexibility in adolescents, a sample size of

Correlation between Gaming Addiction and Cognitive Flexibility

Cognitive Flexibility Score
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200 participants aged 14 to 18 will be used. This
sample size was determined based on the need for
sufficient statistical power (0.80) to detect medium to
large effects and to ensure the reliability and validity
of the findings. The chosen sample size allows for a
robust analysis of the relationship between gaming
addiction and cognitive flexibility, as well as the
examination of behavioral and cognitive dynamics
across academic, social, and personal domains.

RESEARCH DESIGN
Correlational Research Design
3.6 RESEARCH VARIABLE
GAMING ADDICTION
COGNITIVE FLEXIBILITY
3.7 INCLUSION CRITERIA:
Ages 14-18 Active Gamers

DESCRIPTION OF THE TEST

Two standardized tools were used in this study. The
Cognitive Style Inventory (CSI) assessed cognitive
flexibility by evaluating how individuals adapt their
thinking in changing situations, including aspects like
attentional control and problem-solving. It
distinguishes between rigid and adaptive cognitive
styles in response to complex tasks. The Internet
Gaming Disorder Scale (IGDS) measured the
severity of gaming addiction based on DSM-5
criteria, including symptoms like loss of control,
excessive preoccupation, and social or academic
disruption. Together, these tools helped evaluate the
relationship between gaming habits and cognitive
adaptability in adolescents.

V. ANALYSIS OF THE RESULT

This section presents the statistical analyses
conducted to examine the relationship between
gaming addiction and cognitive flexibility among
adolescents, using both correlation and ANOVA to
test the proposed hypotheses.

GRAPH 1.1:
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The scatterplot illustrating the relationship between
gaming addiction and cognitive flexibility among
adolescents reveals a clear and strong negative
correlation. As the scores on the Internet Gaming
Disorder Scale increase, a notable decline in
cognitive flexibility scores is observed, as measured
by the Cognitive Style Inventory. The distribution of
the data points closely follows a downward-sloping
regression line, indicating that higher levels of
gaming addiction are consistently associated with
lower levels of cognitive flexibility. This pattern
suggests that adolescents who engage excessively in
gaming may experience significant impairments in
their ability to adapt to new information, shift
perspectives, and respond flexibly to changing
situations—cognitive skills that are crucial for
academic success, problem-solving, and social
adaptability. The distinct clustering of participants
into groups with low and high addiction scores
further highlights the potential for gaming addiction
to contribute to cognitive rigidity. These findings
align with existing literature suggesting that
overinvolvement in gaming activities may interfere
with the development of essential executive functions
during adolescence, a critical period for cognitive and
emotional growth. The results thus provide strong
empirical support for the first hypothesis of the study,
emphasizing the detrimental cognitive consequences
associated with gaming addiction.

The mathematical and graphical evidence both
strongly suggest that as adolescents become more
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addicted to gaming, their cognitive flexibility
declines sharply. The strength of the relationship (-
0.95) is unusually high in behavioral sciences, where
correlations rarely approach +1. This indicates a very
consistent pattern across the sample: participants
with greater gaming addiction symptoms reliably
showed lower scores on tasks requiring flexible
thinking, problem-solving, and mental adaptability.

Such results strongly support the theoretical
understanding that addictive behaviors, especially
digital and gaming addictions, can impair key
executive functions — precisely those needed for
adaptive, goal-directed behaviour.

Cognitive Flexibility by Gaming Addiction Level
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Here’s a full, clear psychological explanation of the
ANOVA plot:

The boxplot illustrates the differences in cognitive
flexibility scores across three groups of adolescents
categorized by their level of gaming addiction: low,
medium, and high. A clear pattern emerges from the
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visualization: adolescents with low and medium
levels of gaming addiction show relatively high and
similar cognitive flexibility scores, while adolescents
with high levels of gaming addiction exhibit
substantially lower cognitive flexibility scores. The
cognitive flexibility scores of the high gaming
addiction group not only show a lower median but
also display a narrower range, suggesting
consistently poorer cognitive adaptability among
those more severely affected by gaming addiction.

This pattern is consistent with the results of an
ANOVA analysis, which revealed significant
differences in cognitive flexibility across the three
groups. Specifically, adolescents classified in the
high gaming addiction group demonstrated
significantly impaired cognitive flexibility compared
to their peers with low and medium addiction levels.
The presence of a few outliers in the medium group
does not obscure the overall trend that higher gaming
addiction is associated with marked cognitive
rigidity.

These findings align closely with the second and third
hypotheses of the study. Hypothesis 2 predicted that
adolescents with higher Internet Gaming Disorder
Scale (IGDS) scores would show more rigid and less
adaptive cognitive styles, a prediction that is clearly
supported by the significantly lower cognitive
flexibility scores observed in the high addiction
group. Similarly, Hypothesis 3 anticipated that
adolescents with gaming addiction would exhibit
significant deficits in attentional regulation and
problem-solving abilities — cognitive processes that
are reflected in the cognitive flexibility scores
measured. Thus, the ANOVA results provide strong
empirical support for the idea that gaming addiction
is not merely a behavioral issue, but one that deeply
impairs essential cognitive functions critical for
successful  academic, social, and personal
development during adolescence.

V. DISCUSSION

The present study aimed to investigate the
relationship between gaming addiction and cognitive
flexibility among adolescents. Consistent with the
study’s hypotheses, the findings revealed a strong
and significant negative correlation between gaming
addiction and cognitive flexibility. Adolescents who
reported higher levels of gaming addiction, as
measured by the Internet Gaming Disorder Scale

(IGDS), demonstrated significantly lower scores on
measures of cognitive flexibility, as assessed through
the Cognitive Style Inventory. This robust negative
association suggests that excessive engagement in
gaming activities may substantially hinder an
adolescent's ability to adapt their thinking, shift
strategies, and respond effectively to new
information or challenges.

The results from the ANOVA further strengthened
these conclusions by highlighting significant group
differences based on the severity of gaming
addiction. Adolescents classified within the high
gaming addiction group exhibited notably lower
cognitive flexibility scores compared to those in the
low and medium addiction groups. These findings
align closely with Hypothesis 2 and Hypothesis 3,
supporting the notion that elevated gaming addiction
is associated with more rigid and less adaptive
cognitive styles, alongside deficits in attentional
regulation and problem-solving abilities.

The observed relationship between gaming addiction
and cognitive inflexibility may be explained through
several psychological mechanisms. Excessive
gaming, particularly when characterized by
repetitive, reward-driven behaviors, may reinforce
habitual patterns of thinking and reduce opportunities
for adolescents to engage in activities that require
flexible problem-solving or adaptive reasoning. Over
time, such behavioral reinforcement could contribute
to diminished executive functioning, particularly
within domains responsible for cognitive shifting and
emotional regulation. Moreover, during adolescence
— a critical period for the maturation of executive
functions — sustained exposure to highly stimulating
but cognitively narrow activities, such as intensive
gaming, may impede the development of broader,
more adaptive cognitive skills.

These findings are consistent with existing literature
indicating that problematic gaming behavior is
associated with executive function impairments,
including deficits in cognitive flexibility, working
memory, and inhibitory control. They also extend
previous research by demonstrating that the impact of
gaming addiction on cognitive processes is not
uniform across all levels of engagement; rather,
significant impairments are particularly evident
among individuals with the highest levels of gaming
addiction.
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Despite the strength of these findings, several
limitations must be acknowledged. The cross-
sectional design of the study precludes any firm
conclusions about causality; it remains unclear
whether gaming addiction leads to cognitive
inflexibility, whether adolescents with pre-existing
cognitive deficits are more vulnerable to developing
gaming addiction, or whether the relationship is
bidirectional. Additionally, the reliance on self-report
measures introduces the possibility of reporting
biases, particularly in the assessment of gaming
behaviors. Future research would benefit from
longitudinal designs, objective cognitive testing, and
neurobiological assessments to further elucidate the
mechanisms underlying these relationships.

In conclusion, the present study provides strong
evidence that gaming addiction is associated with
significant impairments in cognitive flexibility
among adolescents. These findings highlight the need
for early identification and intervention strategies
targeting problematic gaming behaviors to preserve
and enhance cognitive development during this
critical life stage. Interventions aimed at improving
executive functioning skills and promoting balanced
digital engagement may be essential in supporting
adolescents' academic success, social adjustment,
and overall psychological well-being.

VI. CONCLUSION

This study set out to explore the complex relationship
between gaming addiction and cognitive flexibility
among adolescents, a developmental period marked
by profound cognitive and emotional growth. The
findings clearly demonstrate that higher levels of
gaming addiction are strongly associated with
reduced cognitive flexibility, suggesting that
excessive gaming may interfere with the mental
adaptability necessary for effective problem-solving,
academic achievement, and social functioning. The
significant negative correlation and the results from
the ANOVA highlight that adolescents with severe
gaming addiction exhibit notably rigid cognitive
patterns compared to their peers with lower levels of
gaming engagement. These findings not only support
the study’s original hypotheses but also contribute to
a growing body of research emphasizing the potential
cognitive risks associated with digital overuse during
adolescence. Given the critical role of cognitive
flexibility in navigating daily life challenges and
adjusting to new or complex situations, the

impairment linked to gaming addiction raises
important concerns for educators, clinicians, and
parents. Early interventions aimed at promoting
healthier gaming habits, alongside cognitive training
programs designed to strengthen executive
functioning, may be essential in mitigating the
negative cognitive consequences observed. In sum,
this research underscores the urgent need for a
balanced approach to technology use among
adolescents. By fostering awareness and supporting
adaptive cognitive development, it may be possible
to protect young individuals from the cognitive
vulnerabilities associated with excessive gaming,
ultimately promoting healthier developmental
trajectories into adulthood.
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