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ARTICLE INFO ABSTRACT

Article history: The rapid growth of the gaming industry has sparked interest in
Received 25 March 2024 understanding the psychological effects of games on gamers. This paper
Received in revised form 25 August 2024 explores using deep learning models to analyze the psychological effects
Accepted 27 September 2024 experienced by gamers. With video games' increasing popularity and

Available online 20 October 2024 influence, understanding their impact on human psychology is paramount.

This research aims to develop a deep learning model that can detect the state

Keywords: of human facial expressions and classify various psychological states based on

Convolutional Neural Networks (CNNs); gameplay data. The proposed deep learning model utilizes Convolutional

Deep Learning; Psychological effects; Gamer.  peyral networks to extract meaningful features and patterns from gameplay
data. The model is trained on a diverse dataset of gameplay recordings,
capturing a wide range of game genres, player demographics, and
psychological experiences. The evaluation and validation of the model are
performed using metrics, including accuracy, precision, recall, and F1 score.
The findings reveal that the deep learning model is effective in detecting and
classifying psychological states experienced by gamers. The model
successfully captures changes in human facial expressions, such as sadness,
happiness, fear, anger, surprise, and disgust, providing valuable insights into
the psychological impact of gaming. The results highlight the importance of
considering individual differences and contextual factors when examining the
influence of games on human psychology. We can advance our knowledge and
promote healthy and meaningful gaming experiences by continuing to
investigate this complex relationship.

1. Introduction

The mental or physical activity, which has some rules and is done for fun, is called games. The
video gaming industry is becoming successful and producing much money quickly. Now, this industry
is doing exceptionally well and making millions in turnover. The future of the video gaming industry
is bright because physical sports are being noticed to be played less often than video games.

In video games, all the features are included to challenge the other person online and offline, or
with the help of Al and virtual reality experiences, games are becoming more interesting and
competitive. The demand for video games is increasing because technology is becoming more
advanced, and few monetization models help to grow the industry. Around 70% of the overall
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population and 95% of teenagers are playing and obsessed with video games on mobile phones or
any other portable device. This result is shown in a survey conducted by the Entertainment Software
Association. Mostly, people play video games on their portable devices in their free time. Some
people play games when bored and need to entertain their minds with games. Whether they play
outdoor physical or online games, it is observed that with the popularity of the Internet, the
popularity of games also increased on Android mobile phones—the complete scenario changes
because of the Internet revolution. Most of the time, it is observed that when the young generation
gets little free time, they are used to playing games. Slowly, when people become addicted to
Android games, their moods also change. When someone plays any game, their mood and emotions
get positive and negative energy. Unfortunately, this fascination with games sometimes plays a vital
role in flourishing negative emotions within the player. A player's emotions change when they win or
lose any game.

The most famous game launched globally in the last few years is called "Blue Whale". Some of
the players who play this game commit suicide. But, there is no major reason that games negatively
affect gamers; billions of people play video games, but only some people can harm themselves or
others because of games. The main question arises, "Why do the people blame the game industry,
and does it promote violence?" [1,2]. Before video games, people blamed television movies and
mystery novels for some people's bad behavior [3,4]. We live in a society where we always search for
"why" bad things in the world happen, but we are no good in finding the right answer to why people
do this.

This study covers a range of gamers only, so anywhere around the region where data can be
actively gathered in real-time, as our methodology can only produce the best of it if measures are
taken in real time on individuals, which will also help us keep the data rigor, and unbiased as much
as possible which is a crucial point in any study conduct, so, making it mostly likely to be a
metropolitan area of ours. Our active data set sample may comprise more than 200 individual
samples, which may vary depending on the availability of gamers around us. After getting the study
analyses on gamers, we will see their impact. The duration of the study is four weeks to get the data.
While the data will be actively collected, the data will be generated through a CNN-based tool called
Emotion Detection, a free and open-source tool available for any use. The study will cover mostly
young gamers but generally all ages and aspects. Also, while studying external factors by performing
before and after analysis. This makes our study more feasible and will also define the constraints of
our delimiting factors [5-7].

In this study we proposed a system that will be trained using data sets of facial expressions from
live footage of people who just played a game session. The next step is identifying and studying non-
verbal human features and analyzing data. Finally, only valid data is collected and studied for further
research and methodology, and we finally proposed our conclusions. We included a smart data
collection tool for our system that relies on the CNN model, which has been previously trained for
ML purposes, with over 30,000+ data samples. The benefit of this tool is that it's freely available and
open source for anyone to use and has one of the highest possible accuracies of all models [8,9].

2. Related Work

Gaming is an industry with more revenue than the combined global music and film industry and
a field where highly developed skills may be discovered. Games, also known as EA sports, have
recently gained significant popularity. Gaming is a common pastime activity around the world.
Millions of people play video games, and many spend much time practicing and winning at them. 2.8
billion people worldwide admitted playing video games in 2021. As a result of technical developments
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such as personal computers, game consoles, the Internet, and smartphones, gambling, and online
gaming have become increasingly common kinds of entertainment [8,10,11].

People play online games for various reasons, categorized into three primary motivations:
achievement, social interaction, and immersion. Achievement-driven players focus on progressing in
games, earning in-game currency and status, and competing with others. Social gamers seek to
interact with other players, form friendships, and build relationships. Those who enjoy role-playing
games prefer to immerse themselves in virtual worlds, using gaming to relax and temporarily escape
from reality.

Mobile gaming, which is the most popular type of gaming due to its portability and features that
promote spending and continuous play, is often overlooked in problem gaming (PG) research. Most
PG studies focus on non-mobile gaming forms. To address PG, researchers examine factors such as
gaming frequency, gaming contexts, and in-game spending.

The gaming context is also analyzed in relation to academic performance and sleep quality.
Researchers use Kruskal-Wallis, chi-square tests, and Spearman rank-order correlations to study PG
across different gaming platforms.

About 70% of the overall population and 95% of teenagers play video games. The demand for
video games is increasing because technology is becoming more advanced. Most of the time, it is
observed that when the young generation gets little free time, they are used to playing games.
Cybercriminals use gaming platforms as weapons to control human behavior. Some people harm
themselves or other people around them because the games control their minds.

2.1 Do Games Cause Aggression?

Whether playing video games leads to hostility or violence in real life was one of the initial
research areas in psychological games. Debatable topics have been studied for about 40 years.
Studies demonstrating a connection between violent video game use and later aggressive thoughts
or behaviors are frequently cited as potential causes of violent events like school shootings. Some
research has come up with null effects, claim that statistically significant effects are probably not
practically significant or suggest that even if significant effects were found, it is still questionable if
laboratory measures of aggression are reliable predictors of actual violence. These differences
haven't been completely resolved, not even by meta-analysis.

Many researchers think that real violence affects the environment or the human psyche, not
virtual violence. Also, many researchers looked at the link between aggressive behavior and video
games. Gaming obsession sometimes plays a vital role in developing aggressive behavior or negative
emotions within gamers.

Researchers face challenges in agreeing on how video games impact players, even with
substantial resources invested. They recommend adopting these seven practices more broadly:

e Enhancing the theoretical foundation.

e Considering variations in individual effect sizes.

e Focusing on longitudinal and within-person studies.
e Providing clear reasons for measurement choices.

e Utilizing digital trace data.

e Accounting for individual game features.

Embracing open research practices. [12,13].

2.2 Impact of Covid-19

The COVID-19 pandemic has significantly influenced various aspects of our lives, including how
we spend our time and adapt to unusual circumstances. Researchers conducted an online survey
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with 781 participants examining gameplay patterns and their effects on players' well-being during
the lockdown [14]. In the early stages of the pandemic, playing video games served as more than just
entertainment for many people. Studies indicated that video games helped many individuals cope
with the challenging experiences of the pandemic [2]. Many young people are frequent internet
users, and since the COVID-19 pandemic, they have increasingly turned to online resources for
mental health support, including online mental health services, iliness prevention techniques, and
well-being resources. Video games have become particularly appealing to young individuals,
especially those receiving mental health treatment [6]. Researchers found that 71% of participants
increased their gaming time, and 58% reported that playing games had positively impacted their well-
being. They identified seven ways games have influenced players: stimulating their minds, providing
social interaction opportunities, and offering other mental health benefits like reducing anxiety and
stress [15].

During the early phases of the COVID-19 epidemic, playing video games had a complex link with
stress, anxiety, sadness, loneliness, and GD (gaming disorder), according to most of the reviewed
studies. Young adults forced to spend time at home benefited from playing video games, especially
those with online multiplayer and augmented reality. Playing video games negatively impacted
stress, anxiety, sadness, loneliness, and GD (gaming disorder) symptoms in at-risk people (i.e.,
particularly young males) [16].

2.3 Methods

The World Health Organization (WHO) formally recognized "Gaming Disorder" (GD) as a mental
health disease in 2019 after the American Psychiatric Association (APA) suggested it as a tentative
disorder (APA framework) in 2013. The APA and WHO frameworks apply to online gaming, and the
assessment of disordered gaming in games can be done effectively using the current assessment
methods. APA and WHO describe two types of gamers: professional and non-professional gamers.
They use Pairwise comparisons, measurement invariance, and latent mean difference tests to
distinguish between professional and non-professional gamers [17].

2.4 Addiction

Gambling disorder was the first behavioral addiction to be officially recognized alongside alcohol
and other substance addictions for its clinical and scientific significance [18]. Many elementary
students struggle with mobile game addiction, often resorting to stealing their parents' money for in-
game purchases and skipping classes. Their focus on mobile games negatively affects their academic
performance[19]. Two authors [20] conducted a systematic literature review following the PRISMA
guidelines on January 15, 2022. This review was preregistered on August 14, 2021, as
INPLASY202180053 on the International Platform of Registered Systematic Review and Meta-
Analysis Procedures. The databases searched included PsycINFO, Web of Science, Medline, and the
preprint servers PsyArxiv and media sources [20].

2.5 Cognitive

Video gaming is a popular form of leisure activity, and its effects on cognition and brain function.
The reported possible enhancements in cognitive abilities following video game training are
accompanied by and may even result from underlying brain structure and function changes. Yet, even
fewer studies are currently concentrating on brain changes and cognitive changes brought on by
playing video games [21].

Emotion detection of gamers is necessary to understand games' impact on gamers. The goal of
the current work is to address the mentioned challenges using an electroencephalography (EEG)
based evaluation method which works on the following steps:
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e EEG signal acquisition;

e Active brain area selection using SLORETA;
e Filtering and artifact removal;

e [eature extraction;

e Feature augmentation;

e (Classification using the proposed Bi-LSTM;
e Emotion classes.

CSP algorithms are introduced to extract the expressive features from the acquired EEG signals.

A bi-LSTM classifier network is proposed, which can capture temporal and global input time series
characteristics [22]. Numerous Self-Determination Theory (SDT) studies highlight that fulfilling the
three basic psychological needs—autonomy, relatedness, and competence—is crucial for well-being.
Conversely, failure to meet these needs can lead to various detrimental mental and behavioral issues.
A survey conducted in April 2021 among Finns aged 18 to 75 examined how the satisfaction and
frustration of these fundamental needs relate to the severity of gambling and gaming problems. The
study utilized the five-item Mental Health Inventory to evaluate mental health issues, the Problem
Gambling Severity Index to assess gambling problems, the Internet Gaming Disorder Test for gaming
issues, and the Basic Psychological Need Satisfaction and Frustration Scale to measure basic
psychological needs. To explore the connections between need satisfaction, need frustration, mental
health problems, and gambling and gaming issues, zero-inflated negative binomial analyses were
performed [23].

Attention should be directed more toward the psychosocial issues associated with gaming rather
than focusing solely on academic performance. While declines in academic achievement are often
noticeable, the impact of video games on softer aspects such as loneliness, self-esteem, social
anxiety, and social skills is frequently overlooked. These often-neglected factors significantly
contribute to negative experiences related to mobile gaming. According to Maslow's Hierarchy of
Needs, there are five levels of needs, ranging from physiological and security needs to social needs,
esteem needs, and self-actualization. Once the lower-level needs are satisfied, individuals focus on
fulfilling higher-level needs. Thus, when people cannot effectively socialize, they struggle to meet
their social and higher-level needs, leading to a stronger desire for virtual spaces where they can
achieve what they cannot in real life. Research shows that individuals who spend more time playing
video games are more likely to experience loneliness, low self-esteem, poor social skills, and less
success in real life, resulting in a heightened sense of isolation and dissatisfaction [24]. Table 1
presents the key studies that present the psychological effects of games using emotion detection.

Table 1
Key Studies on Psychological Impacts and Emotion Detection in Gaming
Study Focus Findings
. . . Found a correlation between violent games and
Anderson and Dill [25] Violent video games . .
increased aggression.
Gee [26] Learning in games Games enhance cognitive skills such as problem-solving.
Kuss and Griffiths [27] Gaming addiction Identified patterns of addictive behavior in gamers.
Bavelier et al., [28] Cognitive benefits Action games improve attention and spatial skills.
Emotion detecti
Sariyanidi et al., [29] mo I.on etection Overview of facial expression recognition methods.
techniques
Haider et al,, [30] Deep Ie:-a'rning in emotion CNNs 9utperform traditional methods in emotion
recognition detection.
D-1 - - - - -
King et al., [31] COVI' 9 and gaming !naeasgdganungdunngthepandenncwﬁMencedsoua
behavior interactions.
Schoneveld et al., [32] Motivation behind gaming Intrinsic and extrinsic motivations impact emotional

experiences.
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3. Methodology

A comprehensive overview outlines how various processes will operate and collaborate to

achieve the fundamental goals. Figure 1 visually represents the proposed methodology's complete
sequential flow.
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Fig. 1. Proposed methodology

3.1 Dataset Preparation

The FER2013 dataset [33] contains 35,887 grayscale images of size 48x48 pixels, labeled with one
of seven emotions - anger, disgust, fear, happiness, sadness, surprise, and neutral.

The dataset must be split into training, validation, and testing sets. It is also important to augment

the dataset by rotating, flipping, and scaling the images to improve the model's generalization ability
to unseen data. Figure 2 shows a sample dataset used for emotion classification.

neutral surprise neutral angry sad
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Fig. 2. Fer2013 Dataset [33] for Human Emotions Classification
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3.2 Research Design

This study employs a quantitative research design using convolutional neural networks (CNNs) to
analyze psychological effects on gamers. The process involves data collection, preprocessing, model
training, and evaluation.

3.3 Data Collection

Data was collected from over 200 participants over four weeks. Participants engaged in various
gaming sessions, with facial expressions recorded in real-time. Table 2 shows the participant
demographics of 200.

Table 2
Participant Demographics
Demographic Count Percentage
Male 120 60%
Female 80 40%
Age 18-25 150 75%
Age 26-35 50 25%

3.4 Data Preprocessing
Recorded video data was preprocessed to extract facial features. Steps included:
i.  Face Detection: Using OpenCV for real-time face detection.
ii.  Normalization: Standardizing pixel intensity values.
iii.  Augmentation: Transformations such as rotation, scaling, and flipping.

3.5 Model Architecture
The model uses a CNN optimized for emotion detection, shown in Figure 4:
i.  Input Layer: Processes 48x48 grayscale images.
ii.  Convolutional Layers: Three layers with filters of size 3x3, followed by RelLU activation and
max pooling.
iii.  Fully Connected Layers: Two dense layers for classification.
iv.  Output Layer: Softmax activation for emotion classification into seven categories.

Fully

Convolution Connected

Pooling ..~
Input b B

o]

Feature Extraction Classification
Fig. 3. CNN Model with 4 Convolution layers [34]

Figure 3 shows the architecture structure of the CNN Model with 4 Convolutional Layers.
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Fig. 4. Proposed CNN Model with 3 Convolution layers
Table 3
CNN Architecture Details
Layer Type Filter Size Number of Filters Activation Pooling
Convolutional 3x3 32 RelLU Max Pool 2x2
Convolutional 3x3 64 RelLU Max Pool 2x2
Convolutional 3x3 128 RelLU Max Pool 2x2
Fully Connected - 256 ReLU -

Output - 7 Softmax -

Table 3 shows CNN architecture details of the proposed detection of emotion model.

3.6 Model Training
The training was conducted using the FER-2013 dataset. The learning curve in Figure 5 shows the
model's training and validation accuracy over 50 epochs, indicating a consistent improvement in
performance and convergence.
i.  Optimizer: Adam optimizer with a learning rate of 0.001.
ii.  Loss Function: Categorical cross-entropy.
iii.  Batch Size: 64 samples.

iv.  Epochs: 50 iterations.
Learning Curve

Performance
1 o o e o o
IS e o ~ o ©
L L L L L

S
w

o
N
L

2 4 6 8 10
Epochs

Fig. 5. Learning Curve for the Model
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3.7 Evaluation Metrics
Model performance was evaluated using:
i.  Accuracy: Proportion of correctly classified emotions.
ii.  Precision: Ratio of true positive results to all positive predictions.
iii.  Recall: Ratio of true positive results to actual positive instances.
iv.  F1 Score: Harmonic mean of precision and recall.

3.8 Validation
Performance was validated using a separate test set (20% of the dataset). Figure 6 and Figure 7 show
the losses and accuracies curve graphs of training and validation sets.

Training Accuracy
——— Validation Accuracy
0.8 1
0.6 1
>
O
c
>
o
< 0.4 1
0.2 1
0.0 A
2 4 6 8 10
Epochs
Fig. 6. Training Loss vs Validation Loss
1.0 4 —— Training Loss |
/\ ——— Validation Loss |
0.8 1
0.6
A
S
0.4
0.2 4
0.0 v T T T T
2 4 6 8 10
Epochs

Fig. 7. Training Accuracy vs Validation Accuracy

Figure 8 shows the proposed model's accuracy graph, which is 96.67%.
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Fig. 8. Accuracy Graph showing 96.67 percent accuracy

4. Results
4.1 Dataset Overview

The dataset used in this study includes a comprehensive set of gameplay recordings and
corresponding facial expressions. Table 4 shows the dataset used in this study, which comprises
various game genres and player demographics and provides a diverse range of emotional responses.

Table 4
Dataset Composition
Game Genre Number of Sessions Percentage
Action 50 25%
Adventure 40 20%
Strategy 30 15%
Sports 40 20%
Simulation 20 10%
Role Playing 20 10%
4.2 Model Performance

The performance of the convolutional neural network (CNN) model was evaluated using several
metrics, including accuracy, precision, recall, and F1 score. Table 5 shows the proposed model
performance metrics. The results indicate the model's effectiveness in detecting and classifying
various emotions.

Table 5
Model Performance Metrics
Metric Value
Accuracy 88%
Precision 86%
Recall 87%
F1 Score 86.5%
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4.3 Confusion Matrix

Table 6 depicts the confusion matrix values that provides a detailed breakdown of the model's
performance across different emotion categories. It highlights the number of correct and incorrect
classifications for each emotion.

Table 6
Confusion Matrix
Actual\Predicted Happy Sad  Angry Fear Surprise Disgust Neutral
Happy 180 5 2 1 3 0 9
Sad 4 160 6 5 2 3 10
Angry 3 7 170 2 5 1 12
Fear 2 6 3 165 4 7 13
Surprise 4 3 5 2 190 1 5
Disgust 0 5 2 6 2 155 8
Neutral 10 8 4 3 5 2 175

4.4 Emotion Classification Accuracy
Table 7 illustrates the classification accuracy for each emotion category that was also analyzed to
assess the model's performance in detecting specific emotional states.

Table 7
Emotion Classification Accuracy
Emotion Accuracy%
Happy 90%
Sad 85%
Angry 87%
Fear 82%
Surprise 95%
Disgust 78%
Neutral 88%

4.5 Data Evaluation
The provided data represents the emotions and percentages of different age groups' preferences
for various game genres. Here's an analysis of the data in Table 8, shown below

Table 8
Data evaluation based on Age group for each emotion
Age Group Emotions Action Role-Playing Horror RPG Adventure Shooter
Angry 10% 15% 5% 10% 20% 5%
Disgust 5% 10% 15% 5% 5% 10%
Fear 15% 5% 25% 10% 5% 10%
14-18 Happy 40% 50% 5% 30% 40% 30%
Sad 5% 10% 30% 5% 10% 10%
Surprise 5% 5% 5% 10% 10% 20%
Neutral 20% 5% 15% 30% 10% 15%
Angry 15% 10% 10% 5% 15% 10%
Disgust 5% 5% 5% 10% 10% 5%
Fear 10% 15% 20% 15% 10% 10%
18-23 Happy 50% 40% 5% 30% 40% 40%
Sad 10% 10% 30% 5% 10% 10%
Surprise 5% 10% 5% 20% 10% 15%
Neutral 5% 10% 25% 15% 5% 10%
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Table 8
Continued
Age Group Emotions Action Role-Playing Horror RPG Adventure Shooter
Angry 10% 5% 10% 5% 10% 5%
Disgust 5% 5% 5% 5% 5% 5%
Fear 10% 10% 10% 10% 10% 10%
23+ Happy 70% 70% 5% 40% 40% 60%
Sad 5% 5% 25% 5% 5% 5%
Surprise 5% 5% 5% 15% 15% 5%
Neutral 5% 5% 40% 20% 15% 10%

Age Group 14-18:

i.  Emotions: The emotions include Anger, disgust, fear, Happiness, Sadness, surprise, and
neutrality.

ii. Preferences: Among the given game genres (Action, Role-Playing, Horror, RPG, Adventure,
and Shooter), the percentages indicate the relative preference of each genre for each
emotion within this age group. For example, for the emotion "Angry," the highest preference
is for Adventure (20%), followed by Role-Playing (15%), Happy (40%), Neutral (20%), etc.

Age Group 18-23:

i.  Emotions: The same emotions as in the previous age group.

ii. Preferences: The percentages show the relative preference for each game genre for each
emotion within this age group.

Age Group 23+:

i.  Emotions: The same emotions as in the previous age groups.

ii. Preferences: The percentages indicate the relative preference for each game genre for each
emotion within this age group.

By analyzing the data, Figure 9 highlights that you can observe the different preferences for game
genres based on emotions and age groups. For example, in the 14-18 age group, Adventure seems to
be the preferred genre for the emotion "Angry," while in the 18-23 age group, Happy shows a higher
preference for Role-Playing. The data provides insights into the relationship between emotions, age
groups, and game genre preferences.

Emotion Variability
0.8
0.7
0.6
0.5
0.4
0.3
0.2

o ol bl Tl rmyirrrrrmmmerm:

0
14 - 18 - 23+
18 23

® Emotions Action Role-Playing Horror RPG Adventure mShooter

Fig. 9. Emotions among different age groups and for different fames

4.6 Analysis of Findings
The deep learning model effectively captured and classified psychological states from gamers'
facial expressions during gameplay. The overall accuracy of 88% demonstrates the model's robust
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performance in real-time emotion detection. This suggests that CNNs can accurately interpret
complex emotional responses, providing valuable insights into the psychological effects of gaming.

4.7 Implications
The findings have several implications for both the gaming industry and mental health research:
i.  Gaming Industry: Developers can use these insights to create games that promote positive
emotional experiences and mitigate negative impacts.
ii.  Mental Health: The model could be employed in therapeutic settings to monitor emotional
states, offering real-time feedback for interventions.

4.8 Future Research Directions
To build on this study, future research should explore:

i. Larger and More Diverse Datasets: Including a wider range of participants enhances
generalizability.

ii.  Multimodal Approaches: Combining facial expressions with physiological data (e.g., heart
rate, EEG) for a more comprehensive emotional analysis.

iii. Longitudinal Studies: Assessing long-term psychological effects of gaming to identify patterns
over time.

5. Conclusions

In this study, we have explored the deep learning models to analyze the psychological effects
experienced by gamers. The objective was to develop an efficient and accurate framework that
automatically detects and classifies various psychological states based on gameplay data. Through
the implementation, evaluation, and validation of the proposed deep learning model, we have made
significant strides toward understanding the psychological impact of gaming. Our research has
demonstrated the potential of deep learning models, specifically convolutional neural networks
(CNNs), in capturing meaningful patterns and features from gameplay data. These models have
allowed us to gain valuable insights into the psychological states experienced by gamers, including
factors such as engagement, immersion, frustration, and excitement.

By analyzing gameplay data, we have observed that different types of games can evoke varying
psychological responses and experiences. Action and shooter games tend to elicit heightened levels
of stimulation and competition, while role-playing games offer emotional engagement and empathy
opportunities. Puzzle and strategy games promote cognitive skills and problem-solving, while
simulation and open-world games foster creativity and autonomy.

However, it is important to note that the games themselves do not solely determine the impact
of games on human psychology. Individual differences among players, such as personality traits, prior
experiences, and attitudes toward gaming, play a crucial role in shaping the psychological effects.
External factors, including the social context, cultural influences, and responsible play habits, also
influence the overall impact of games on individuals. Our research underscores the need for a
nuanced and comprehensive approach when examining the relationship between games and human
psychology. It highlights that the effects of games are multifaceted and cannot be attributed solely
to the games themselves. By considering the interplay of game characteristics, individual differences,
and contextual factors, we can gain a more holistic understanding of the psychological impact of
gaming.

Game developers can leverage the insights gained to create more engaging and tailored gaming
experiences. Researchers can build upon this work to further investigate the mechanisms behind the
psychological effects of gaming and explore potential interventions. Educators can consider
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incorporating game-based learning approaches that harness the positive aspects of gaming.
Policymakers can utilize this research to inform guidelines and recommendations for responsible
gaming practices.

While our research has contributed to the understanding of the psychological effects of gaming,
there are still areas for further exploration. Future studies should delve deeper into the individual
differences that influence the impact of games, including personality traits, motivations, and
cognitive abilities. Longitudinal studies can provide insights into the long-term effects of gaming on
psychological well-being. Additionally, investigating the potential therapeutic applications of gaming
for mental health interventions is a promising avenue for future research.
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