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ABSTRACT: The rapid integration of Artificial Intelligence (Al) in the gaming industry has greatly enhanced user
immersion and engagement. However, this technological evolution has also intensified concerns regarding gaming
disorder, particularly among adolescents. This study examines how Al-driven features—such as personalized
gameplay, reward systems, and adaptive difficulty—shape behavioral conditioning and contribute to the risk of gaming
disorder. Employing a mixed-methods design, the research analyzes psychological, technological, and social factors,
applying regression analysis to determine which variables most significantly influence the development of gaming
disorder in youth
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L. INTRODUCTION

The rapid evolution of Al has brought unprecedented changes across various domains, particularly the gaming industry.
From personalized gaming experiences to adaptive difficulty levels and immersive virtual environments, Al-driven
technologies have reevaluated how games are designed, delivered, and consumed. But as gaming gets more
sophisticated and captivating, worries about its possible drawbacks, particularly adolescent gaming disorder, have
grown exponentially.

The World Health Organization (WHO) included gaming disorder in its ICD-11 classification as a mental health
condition, drawing global attention to this growing problem. Adolescents, who are particularly inclined to the addictive
elements of modern gaming, have been disproportionately affected. Gaming disorder is characterized by an inability to
control gaming, prioritizing it over other activities, and continuing to game despite negative consequences. The rising
prevalence of this disorder among adolescents underscores the importance of examining the mechanisms driving such
addictive behaviors, particularly the role of Al in behavioral conditioning.

Al's integration into gaming has not only enhanced user experiences but also introduced easy mechanisms that
unconsciously shape user behaviour. Features like reward systems, instant feedback, and customized gameplay employ

IJIRSET©2025 | AnISO 9001:2008 Certified Journal | 17327



http://www.ijirset.com/

Impact
Factor

8.699

I

ﬂ:ﬂ% International Journal of Innovative Research of
[FIT;:IJ5j Science, Engineering and Technology (IJIRSET)

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|

Volume 14, Issue 7, July 2025
|DOI: 10.15680/1JIRSET.2025.1407025|

psychological principles such as operant conditioning to maximize engagement. For example, Al-driven reward
systems often provide variable rewards, creating unpredictable and addictive cycles that keep players hooked.
Adolescents are especially vulnerable to these mechanisms due to their developing brains, which are more prone to
reward-seeking behaviors and impulsivity.

Behavioral conditioning, grounded in psychological theories such as operant and classical conditioning, significantly
influences the emergence of gaming disorder. Operant conditioning, for instance, shapes behavior through the use of
rewards and punishments. In the gaming context, Al systems dynamically adjust rewards, challenges, and interactions
to sustain player interest, which can lead to compulsive gameplay. Moreover, Al-powered features like adaptive
difficulty keep players within an optimal engagement zone—often referred to as the "flow state"—which helps prolong
play sessions and heightens the risk of addictive behaviour.

Adolescents are especially vulnerable to Al-driven gaming mechanisms because of their heightened neuroplasticity,
increased sensitivity to social influences, and underdeveloped executive functions. The dopamine-based reward cycles
in games align closely with the neurochemical changes typical of adolescent brain development, making them more
susceptible to addictive behaviors. In addition, the immersive design of Al-powered games often fosters a strong
psychological bond between players and their avatars, further reinforcing compulsive gaming tendencies.

The social consequences of gaming disorder among adolescents are significant. Excessive gaming is linked to declining
academic performance, strained family relationships, and deteriorating mental health, including heightened anxiety and
depression. Additionally, the behavioral patterns established during adolescence can persist into adulthood, leading to
long-term issues such as reduced productivity and social isolation.

While gaming disorder is increasingly recognized, the role of Al in exacerbating this issue remains underexplored.
Most existing research focuses on the clinical aspects of gaming addiction, with little attention given to the
technological factors that contribute to its development. This gap highlights the need for a deeper investigation into
how Al-driven gaming features condition adolescent behavior and contribute to the onset of gaming disorder.

This study aims to address the existing research gap by examining the role of artificial intelligence in behavioral
conditioning and its influence on the development of gaming disorder among adolescents. Through an interdisciplinary
approach that considers psychological, technological, and social factors, the research seeks to offer a comprehensive
understanding of how Al interacts with adolescent behavior in gaming environments. Furthermore, the study will
propose practical strategies to reduce the risks associated with Al-driven gaming addiction, providing targeted
recommendations for key stakeholders, including game developers, parents, educators, and policymakers.

The following sections will examine the mechanisms through which Al fosters behavioral conditioning in gaming, the
psychological vulnerabilities of adolescents to these mechanisms, and the broader implications for youth development.
By integrating insights from existing literature and empirical evidence, this research aims to contribute to the growing
discourse on gaming addiction and the ethical use of Al in gaming.

II. LITERATURE REVIEW

Recent research highlights the multifaceted nature of gaming disorder among adolescents:

e Psychological Mechanisms: Studies reveal that adolescents with gaming disorder often exhibit reduced loss
aversion and diminished inhibitory control, underscoring the role of reward-seeking and impulsivity.

e Social Relationships: The quality of peer attachment, rather than parental attachment, has been identified as a
significant factor in the development and maintenance of gaming disorder.

e Assessment Tools: The development of standardized diagnostic instruments, such as the Gaming Disorder Scale
for Adolescents (GADIS-A), has improved research and clinical assessment of this condition.

e Family and Environmental Factors: Parenting style and time management tendencies are crucial in moderating
gaming behaviors, highlighting the importance of the home environment.

e Game Design: The genre and structural characteristics of games, including those enhanced by Al, significantly
influence the risk of developing problematic gaming behaviours.
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e Comparisons to Gambling: Behavio ral and risk factor parallels between gaming and gambling disorders further
illuminate the addictive potential of certain gaming features.

Despite these advances, the specific impact of Al-driven behavioral conditioning on adolescent gaming disorder

remains underexplored, marking a critical gap addressed by this study.

SCOPE OF THE STUDY

To explore how Al-driven game mechanics contribute to behavioral conditioning in adolescents.
To identify specific Al features that enhances gaming addiction risk.

To propose intervention strategies to address the issue.

III. RESEARCH METHODOLOGY

Data Description

In this research paper, "Gaming Disorder among Adolescents: The Role of Al in Behavioural Conditioning," we have
collected data from adolescents aged between 12 and 18 years, based on their online gaming experiences. Demographic
factors such as gender, age, literacy rate, and other relevant components were also considered during data collection.
The data was gathered from 300 adolescents who regularly engage in online gaming. Key focus areas included hours of
gameplay per day, Al features, reward response, social influence, parental control, and symptoms of gaming disorder.

The analysis highlights behavioural changes in adolescents and examines how Al-driven gaming, which offers a more
immersive and realistic interface, influences their personality and online behaviour. In recent years, a noticeable trend
has emerged—youngsters are becoming increasingly addicted to online games, displaying impatience towards reward
systems and incentives. A significant shift is observed in those deeply engaged in virtual environments, often leading to
social isolation from friends and family.

In this study we have analysed that our data is categorically variable on that basis this we have found adolescent
behavior is our target variable to find the changed and unchanged behavior which is based on online gaming for this we
have used regression technique because we want to establish the relationship between dependent and independent
variable.

Data Classification

This study involves a sample of 300 adolescents aged between 12 and 18 years, focusing on the impact of various
online gaming attributes on their behavior. The research examines several key variables including hours spent gaming
per day, Al-driven features in games, reward responses, social influence, parental control, and the development of
gaming disorder. Each of these factors has been carefully chosen to understand their role in shaping behavioral patterns
among adolescents who actively engage in online gaming.

The independent variables explored in this research include the number of hours spent playing games, Al features that
enhance immersion, the response to in-game rewards, social influences from peers and digital media, and the level of
parental control. "Hours per day" indicates the time children dedicate to gaming and is analyzed for its potential
contribution to behavioral changes.

Al features in games are designed to make gameplay more engaging and realistic, which may lead to deeper emotional
involvement. Reward response looks at how children react to achievement systems in games, while social influence
accounts for peer recommendations and media exposure. Parental control examines the extent to which parental
guidance affects gaming behavior.

The dependent variable, gaming disorder, is assessed to understand the psychological and behavioral effects of
prolonged and immersive gaming. The research aims to determine which of the independent variables most
significantly influences the development of gaming disorder.

By analyzing these relationships, the study seeks to provide insights into how gaming environments and external

influences affect adolescent behavior, with a particular focus on the growing role of Al in making games more
immersive and potentially more addictive.
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IV. RESEARCH AND MATERIALS

In this research paper, the primary focus is to examine the presence of gaming disorder among adolescents. To achieve
this, data was collected from a sample of 300 individuals aged between 12 and 18 years. The dataset includes several
attributes: hours spent gaming per day, Al-based features in games, reward response, social influence, and gaming
disorder. Among these, gaming disorder serves as the target variable (dependent variable), while the rest are considered
independent variables.

The objective of the study is to analyze how these independent factors influence or contribute to the development of
gaming disorder in adolescents. To assess this relationship, we employed logistic regression as our research
methodology. This statistical model helps determine the probability of an individual being affected by gaming disorder
based on the given inputs.

Through this analysis, the study aims to understand the extent to which today’s youth (aged 12—18) are addicted to or at
risk of developing gaming-related behavioral issues, especially in the context of increasing Al integration and
gamification features in modern digital games.

we wanted to implement the relationship between the Independent and dependent variable so will apply the regression.

Logistic regression was applied in this study because the target variable, gaming disorder, has a binary outcome—
categorized as No (0) and Yes (1). Logistic regression is specifically suited for binary classification problems, making
it an appropriate choice for this analysis. One of the key advantages of using logistic regression is its ability to estimate
and interpret the effect of each independent variable on the dependent variable through odds ratios.

In our dataset, multiple independent variables are included, such as hours per day, Al features, reward response, social
influence, and parental control. The goal is to determine which of these variables has the strongest impact on the
likelihood of an adolescent developing a gaming disorder. Logistic regression helps us identify and quantify the most
influential predictors, allowing for a clearer understanding of the behavioral patterns associated with gaming addiction.
Mathematical formula for calculation odd ratio- Coefficient=P/ 1-P........................ eqn(1)

Logistic Regression eqn= logit(p)=In(P/1-P)=fO+f1X1+p2X2+....... pnXn-------------- 2)

This means the logistic odds of the probability p of outcome (e.g. gaming disorder=1) is a linear combination of the
input features & their coefficient.

0Odd ratio formula — Once we have a coefficient Bi, the odds ratio is calculated as odds ratio =epi------ 3)
This transforms log odds — coefficient is p=2.19 for Al feature

Logistic Regression Coefficients

Al_Feature_Score -

Reward_Response -

Hours_Per_Day -

Features

Social_Influence -

Parental_Control -

—0.5 0.0 0.5 1.0 15 2.0
Coefficient (B)
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0Odd ratio=e2.19= 8.93*1=8.93 in Al feature score similarly calculated for all variables and got the odd ratio
accordingly shown in the table 1.

And our result shown that how Al-feature is most impactful feature for gaming addiction.

Feature Odds Ratios from Logistic Regression

Al_Feature_Score

Reward_Response

Hours_Per_Day

Features

Social_Influence

Parental_Control -
= —== No effect (Odds Ratio = 1)

4 6 8
Odds Ratio (e”™B)

2

Bar to the right 0 shows positive influence (Increase odds of Gaming Disorder)
Bars to the left 0 show negative influence protective impact.

Independent Features Analysis

Feature Coefficient Odd Ratio Interpretations

Al feature +2.19 8.93 strongest

Reward Response +1.62 5.05 High responsiveness

Hours Per day +1.41 4.10 More hour increase

Social Influence +1.36 3.90 Peer pressure

Parental control -0.58 0.56 Protective feature
Table 1

‘ Social Gaming Disorder (Dependent Parental Protective
nfluence(Independen Variable) Control(Independent
Peer Pressure H Va(riablel; 4 | g Variable) Feature

" Al Feature ’ v
(Independent : Hour Per Reward
_ Variable) | |payindependent| |Response(independent
._ Variable) | A V ariable)
v S
Strongest ) 4
Impact Increase No.of Highest
Hours Responsive

Figure 1: Framework of Influences on Gaming Disorder
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In Figure 1, the relationship between the dependent variable (Gaming Disorder) and the independent variables (Hours
per Day, Al Features, Reward Response, Social Influence, and Parental Control) is clearly illustrated. The figure also
highlights the impact of each independent variable on the target variable, as demonstrated in the Python implementation
discussed above.

Using Python-based data visualization tools, we analyzed the dataset and presented graphical insights that clearly
demonstrate how Al-enabled gaming features are a highly predictive influencer in increasing the risk of gaming
disorder among children. The visualizations highlight the strong correlation between immersive Al elements and the
likelihood of behavioral dependency. Furthermore, several case studies support these findings, indicating that Al-
integrated gaming environments tend to have a more harmful impact on children by fostering deeper engagement and
addiction-like tendencies.

Bar to the right 0 show positive influence (increase odds of gaming disorder).

Bars to the loft of 0 shows negative influence. (protective effect) this shows that the intervention of parents and their
restriction is having zero impact on gaming disorder.

Mathematical Calculation for Model Efficiency

Confusion Matrix (as given)

Predicted No-10

Actual No (0) 35 (True negative, TN) Predicted: Yes (1) (False Positive, FP)
Actual Yes (1) 1 False Negative, FN 23 (TP, TF)

Total Samples in test set=60(36+24)

Accuracy

\test (Accuracy)=\ frac{TP+TN} {TP+TN+FP=FN} =\frac{23+35} {23+35+1+1}=
\frac{58} {60}=0.9667

=\text b+ {96.67%}

Precision {for Class — Disorder}

\text{Precision}=\frac{TP} {TP+FP} ={frac} {23/24}

=0.9583=/textb+ {95.83%}

FI Score

\text {FI Score} =2 \times\frac{test} {Precision}
\times\text{Recall} {text{Precision}+\text{Recall }
=2\times\frac {0.9583\times 0.9583}

{0.9583+0.9583} =2\times

\frac{0.91833=0.9583=\text {95.83%}

TP:23’

TN:35°

FP:1’

FN:1’

Based on these the following performance matrix was calculated
“Accuracy” = (TP +TN)/Total= (23+30)/60=96.67

“Precision” =TP/(TP +FN)=23/24=95.83%

“Recall” =TP/(TP+FN) =23/24=95.83%

“FI Score” = Harmonic Mean of Precision and recall =95.83 %
#The Result Shows that model is highly Effective.
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Jupyter uUntitled1 Last Checkpoint: 1 minute ago

File E&ht W Run W ryee] Settings Helg

'3 ] + 2= 0 > ] -] L Code - JupyterlLakb

Accuracy : 96.67
Precision: 95,83
Recall : 95.83
Fl Score 95.83

ArRR

Confusion Matrix:
teas 13
[ £ 25]1)

Classification Report

precision recall fl-score support

Ho Disorder a.97 B.97 a.97 3&
Dizsorder [ -1 [ -1 .96 24
accuracy e.97 -1
WMaAC o avg .97 9.97 Q.97 B
walghted avg Q.97 8.97 a.97 1]

Python Implementation is also showingthe same results.

V. DISCUSSION

The findings underscore the central role of Al-driven features in fostering compulsive gaming behaviors among
adolescents. The study highlights the need for:

o  Ethical game design to minimize exploitative Al mechanisms.
e Parental and educational interventions to foster healthy gaming habits.
e Policy frameworks to regulate the use of Al in games targeting minors1.

VI. CONCLUSION

Al-driven features are the most significant driver of gaming disorder among adolescents, followed by reward response
and social influence. Parental control mitigates these risks. Addressing gaming disorder requires coordinated action
from developers, parents, educators, and policymakers to ensure the ethical deployment of Al in gaming and to protect
vulnerable youth populations.
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