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Preschool years are critical for a child’s future learning and development.
One of the most important challenges when a child enters kindergarten is
adaptation. Negative experiences during this period might affect a child’s
adaptation to school and may have long-term consequences. Leveraging
game-based technologies can transform early education, making it more
engaging, personalized, and effective, thus ensuring better preparedness for
formal schooling. This study evaluates the effectiveness of game-based
technologies in improving the social, emotional, and cognitive adaptation of
young children to preschool settings in Kazakhstan. By employing a
comprehensive mixed-methods approach, this research provides robust
evidence of the efficiency of game-based technologies in supporting young
children's adaptation to preschool environments in Kazakhstan. The study
included two groups of children: an experimental group (EG) (n=70) and a
control group (CG) (n=70). The positive outcomes suggest that
incorporating game-based learning into early childhood education can
considerably improve the overall preschool experience, and better prepare
children for future academic challenges. The study’s findings provide
valuable guidance for educators looking to improve early childhood
education.
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1. INTRODUCTION

The adaptation of a child to new environmental conditions is a challenging and often stressful
process. This transition is frequently accompanied by several negative changes in the child’s body, which can
affect various levels of their well-being and potentially lead to stress. Getting a preschooler accustomed to
kindergarten is particularly difficult since the adaptive capabilities of a young child are limited. An optimal
adaptation period is ensured by a smooth transition from the family environment to the preschool institution,
facilitated by close collaboration between specialists, teachers, and parents. During this period, teachers play
an important role in supporting the child. To reduce stress, it is essential to engage the child in activities that
bring them pleasure. For preschool-aged children, this primarily means play. By focusing on game-based
activities, educators can help children adjust more comfortably to their new surroundings, making the
adaptation process less daunting and more enjoyable. Through play, children can express their emotions and
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experiences, communicate with peers, become familiar with societal norms and rules, and gain inner
freedom. Play considerably eases and improves the adaptation process for young children. Therefore,
properly organized play activities that foster emotional connections between “child-adult” and “child-child,”
including games and exercises, can help smooth the adaptation process for a child entering kindergarten for
the first time.

As children transition from home to preschool, they encounter new environments, routines, and
social dynamics, which can be both exciting and challenging. A successful transition can lead to greater
engagement, positive attitudes toward learning, and overall well-being, whereas a difficult transition can
result in anxiety, withdrawal, and long-term academic challenges [1], [2]. The adaptation process is crucial,
as it sets the tone for a child's future educational experiences. Therefore, it is essential to find effective
strategies to support young children during this critical period [3], [4]. A promising approach is the use of
game-based technologies. These technologies encompass a wide range of digital and interactive tools
designed to create engaging and immersive learning experiences. By incorporating elements of play, game-
based technologies can make the adaptation process more enjoyable and less intimidating for young children
[5], [6]. Integrating technology into this play can further enhance these benefits, providing additional support
and resources for both children and educators [7].

In Kazakhstan, adapting young children to preschool settings has become a focal point for
educators, aiming to ensure that this transition is as smooth and beneficial as possible [3], [8]. These
challenges can impede children’s adaptation to preschool settings, affecting their well-being and future
educational outcomes [9], [10]. Game-based technologies offer a potential solution to these challenges by
providing an engaging and interactive approach to learning [11], [12]. However, there is limited research and
practical guidance on effectively integrating these technologies within Kazakhstan’s preschool education
system. This research highlights the conflict between the need to improve young children’s adaptation to
preschool and the insufficient focus on using game-based technologies to address this need. The key question
is whether game-based technologies improve adaptation, and if so, how this improvement occurs. Despite the
importance of this issue, existing literature has not adequately addressed the role of game-based technologies
in aiding young children's adaptation to preschool settings. This study is of importance as it explores the
potential of game-based technologies to facilitate smoother transitions for young children entering preschool
settings [13]. The research findings offer practical strategies for Kazakhstani educators, enabling them to
create more engaging, supportive, and effective learning environments [14]. The study was conducted to
answer the research questions: how can game-based technologies facilitate young children's adaptation to
preschool settings?

2. THE COMPREHENSIVE THEORETICAL BASIS

Numerous scholarly investigations have examined the principal obstacles encountered by young
children as they adjust to preschool environments, revealing a range of challenges that can affect their
adjustment process [15]. Briggs-Gowan et al. [16] identified separation anxiety as a significant issue, where
children experience distress when separated from their primary caregivers. Huang ef al. [17] highlighted the
challenge of unfamiliarity with new environments, noting that children often struggle to adjust to new
classrooms, teachers, and peers, leading to feelings of insecurity and reluctance to engage in group activities.
Research by Merki et al. [18] focused on the difficulties children face in adapting to new routines and
expectations. Social skill development is another critical challenge, as identified by Zheng ef al. [19]. Finally,
emotional responses to new social dynamics and expectations were explored in a study by Klopfer et al. [20].

The research conducted by Storli and Sandseter [21] focused on the emotional benefits of game-
based learning. Martinez et al. [22] examined how educational games influence cognitive development. A
comprehensive review by Alotaibi [23] analyzed various studies on digital play and learning. Case studies in
preschool settings, such as those conducted by Kim et al. [24] have demonstrated practical applications of
game-based technologies. Behnamnia et al. [25] reported that interactive apps and digital games designed for
young children can considerably enhance learning and adaptation. Baek and Touati [26] emphasized the
benefits of collaborative and multiplayer games in fostering social skills. These interactions help children
develop essential social competencies, such as sharing, taking turns and problem solving, which are crucial
for adapting to the preschool environment [27]. These technologies can reduce anxiety and build confidence
by familiarizing children with new concepts and environments in a safe and controlled manner [28], [29].
Thus, while most existing studies provide short-term results, understanding the sustained impact of these
technologies is crucial for developing effective educational game-based strategies.
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3. METHOD
3.1. Research methods and collection of research samples

By employing a comprehensive mixed methods approach, this research provides robust evidence of
the effectiveness of game-based technologies in supporting young children's adaptation to preschool settings
in Kazakhstan. Adaptive learning algorithms were used to personalize game experiences for each child,
ensuring that difficulty and content were suitable for their developmental stage. The study involved a sample
of preschool children aged three to five years, along with their parents and preschool educators from
Kindergarten 102 and Kindergarten 42 in Almaty, Kazakhstan. The sample included two groups of children:
an experimental group (EG) (n=70) and a control group (CG) (n=70). Table 1 shows the descriptive data the
respondents provided. It guarantees that a variety of experiences and institutional contexts are represented in
the study's conclusions.

Table 1. Descriptive data of responders

Variable EG (n=70) CG (n=70) Total (N=140)
Age (years) 3-5 3-5 3-5
Gender (male/female) 35/35 36/34 71/69

Previous preschool experience 30 with/40 without 32 with/38 without 62 with/78 without

3.2. Experimental process

The experimental procedure is explained in detail in Figure 1. The comprehensive approach to
implementing game-based learning is emphasized by steps like teacher training, continuous support,
feedback, and evaluation. In addition to quantifying each phase's complexity, this representation offers
qualitative insights into how each step affects the experiment's overall structure and success. The fact that
parental participation is included highlights how cooperative the strategy is.

Step 1.
Teacher training

Step 3.
Feedback

Step 4.
Parental
Participation

Step 2.
Ongoing support

eInitial
preparation  for
teachers to
implement game-
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and maintaining
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Figure 1. The experimental procedure

3.3. Implementation of game-based technologies

Over six months, the EG integrated selected game-based technologies into their daily preschool
activities. The specific goals of game technologies in the design and development approach are: i) creating
engaging and educational game content; ii) promoting social interaction and collaborative play;
iii) implementing adaptive learning technologies; iv) ensuring accessibility and inclusiveness; and
v) integrating comprehensive assessment tools. These technologies included interactive apps, collaborative
digital games, and AR/VR tools, all designed to enhance social, emotional, and cognitive skills. The CG
continued with traditional preschool activities. Table 2 presents the implementation of game-based
technologies in EG over six months.

The intervention was seamlessly integrated into the regular preschool curriculum, ensuring that it
did not disrupt other educational activities. By focusing on designated playtime sessions, the implementation
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capitalized on periods when children are naturally more engaged and receptive to interactive learning. The
variety of technologies used addressed different developmental areas, offering a comprehensive approach to
improving social, emotional, and cognitive skills. Continuous monitoring and support were provided to
educators and parents in the EG to address challenges and ensure the effective implementation of the
technologies. A midpoint review was conducted after three months to assess the progress of children in both
groups. Based on the findings, adjustments and additional support were provided. After six months, a final
assessment was conducted using the same standardized tools to measure changes in children's social,
emotional, and cognitive skills. This evaluation aimed to compare the progress of children in the EG with

those in the CG. Sample schedule for implementation is presented in Table 3.

Table 2. The intervention program

Aspect

Details

Frequency and duration
Duration of intervention
Technologies used
Educational focus areas
Interactive apps
Collaborative digital games
AR/VR tools

Educator training
Parental involvement
Ongoing monitoring and
support

Conducted during designated playtime sessions, three times a week for 30 minutes each session

Six months

Interactive apps, collaborative digital games, AR/VR tools

Social, emotional, and cognitive skills

Apps like “Endless Alphabet” and “ABCmouse” to enhance literacy and numeracy skills

Games like “Minecraft: Education Edition” and “Osmo” to promote teamwork and problem-solving
Tools like “Quiver” for immersive learning experiences and familiarization with new concepts
Comprehensive training on the pedagogical application of game-based technologies

Workshops and resources provided to parents to support game-based learning at home

Continuous monitoring and support for educators and parents to address challenges and ensure
effectiveness

Table 3. Sample schedule for implementation
Day Activity

Monday Interactive apps: literacy-focused activities using “Endless Alphabet”
Wednesday  Collaborative digital games: team-based problem-solving with “Minecraft: Education Edition”
Friday AR/VR tools: immersive learning with “Quiver”

3.4. Methods of incorporating games in learning

Table 4 shows a structured overview of how to incorporate games into learning, with a focus on
both classroom and home settings. This framework represents a practical strategy for improving children's
learning outcomes through interactive and meaningful play. The outlined categories highlight a variety of
approaches, such as group and individual play, adult involvement, and home-based activities, allowing for
flexibility in application. Collaborative and guided games in group play promote social interaction and
teamwork, whereas personalized learning via apps and teacher support in individual play addresses specific
educational needs. Adult involvement, such as instruction, observation, and feedback, improves the learning
process by providing guidance and reinforcement. Home-based methods, such as family game nights and
guided or self-directed play, encourage participation and continuity between school and home.

3.5. Instruments and data collection

Table 5 summarizes the instruments and data collection methods used in the study. It categorizes the
information, emphasizing key focus areas and specific questions raised. This structured approach ensures a
thorough understanding of the tools and techniques used to gather relevant data.

Table 4. Methods of incorporating games in learning

No Category Method Description

1 Group play Collaborative games Fosters teamwork, communication, and social interaction through
cooperative games

Teachers facilitate games, ensuring participation and oversight

Uses game-based learning apps tailored to individual learning need
Teachers provide one-on-one support and encouragement during
play

Instruction and guidance  Teachers provide instructions and rules to guide the sessions
Observation and feedback Teachers observe, offer feedback, and reinforce learning outcomes
Homework assignments ~ Game-based activities assigned as homework to reinforce learning
Parental involvement Parents assist with the environment, technical issues, and motivation
Family game nights Families play multiplayer games together to promote cooperation
Guided play Parents receive teacher guidance for setting up and supporting play
Autonomous play Encourages independent learning with initial instructions provided

Guided sessions
Personalized learning
Teacher support

2 Individual play

3 Adult involvement
4 Home use - individual play
5 Home use - group play

6 Home use - instructions and
prompts
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Table 5. Instruments

No Category Focus area Question
1 Educators' interview  Implementation and How would you assess the overall effectiveness of game-based
questions integration technologies in your classroom?
Skill development Can you describe any improvements in children's cognitive skills attributed

2 Parents' interview
questions

Implementation and
integration
Support and training

Observations and feedback

Engagement and
adaptation
Skill development

Home-preschool
connection
Concerns and suggestions

Feedback and
recommendations

to game-based technologies?

What challenges have you encountered in incorporating game-based
technologies into your curriculum?

How effective was the training you received on using game-based
technologies?

What feedback have you received from parents regarding the use of game-
based technologies in the classroom?

How has your child's attitude toward preschool shifted since the
introduction of game-based technologies?

Can you provide examples of any cognitive improvements attributed to
game-based technologies?

How do you support your child's learning with game-based technologies at
home?

Do you have any concerns about the amount of screen time your child
experiences with game-based technologies?

What feedback have you provided to the preschool regarding the use of
game-based technologies?

3.6. Reliability and validity

The reliability coefficient, commonly denoted by Cronbach’s alpha, reflects how effectively the
items on a scale measure the same underlying construct, as shown in Table 6. The high reliability coefficients
demonstrate that the social skills scale exhibits excellent internal consistency before and after the
intervention. The cognitive skills scale is highly reliable, consistently measuring cognitive abilities, including
problem-solving and attention. The reliability coefficients for the social, emotional, and cognitive skills
scales used in this study are all above 0.85, indicating high internal consistency. This suggests that the scales
are reliable tools for measuring these skills in young children, both before and after the intervention. The
consistent reliability coefficients before and after the intervention further underscore the robustness of the
scales used in this study.

Table 6. Reliability coefficient (Cronbach’s alpha)

Skill area Number of items  Cronbach’s alpha (pre-intervention)  Cronbach's alpha (post-intervention)
Social skills 10 0.87 0.89
Emotional skills 8 0.85 0.88
Cognitive skills 12 0.88 0.90

3.7. Data analysis

Quantitative data from pre- and post-intervention evaluations were analyzed to assess significant
changes and correlations in children's adaptation levels. Statistical methods, including paired t-tests and
analysis of variance or ANOVA, were employed to ensure robust analysis. The data processing was
conducted using SPSS 24.0, a widely recognized statistical software package for social sciences, to enhance
the reliability and precision of the results.

4. RESULTS AND DISCUSSION

Table 7 shows the results of the early childhood environment rating scale (ECERS) and the social
skills improvement system (SSIS) assessments. EG's social skills improved significantly, increasing by 17.1
points, while CG's increased by 5.7 points. The EG also made significant progress, improving their emotional
skills by 17.8 points, while the CG only improved by 6.2 points. The intervention helped children improve
their emotional management and reduce their anxiety as they transitioned to preschool. The EG significantly
improved cognitive skills, increasing by 18.8 points compared to the CG 7.8-point increase. This
demonstrates that game-based technologies effectively supported the development of cognitive abilities such
as problem-solving, attention, and memory.

The mean scores, standard deviations, and statistical significance for every skill area in the EG and
CG are shown in Table 8. With a mean change of +17.1 points, EG showed a statistically significant
(p<0.001) improvement in social skills. Although it was less pronounced, the CG also improved, with a mean
change of +5.7 points (p<0.05). The results of the ANOVA show a significant difference between the groups
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(F(1,138)=45.32, p<0.001), indicating that the intervention significantly improved social skills. With a mean
change of +17.8 points (p<0.001), the EG demonstrated a significant improvement in emotional skills, while
the CG showed a change of +6.2 points (p<0.05). The ANOVA findings (F (1,138)=49.87, p<0.001) provide
additional evidence of the intervention's noteworthy effect on emotional intelligence. While CG showed a
mean change of +7.8 points (p<0.05), EG showed a significant improvement in cognitive skills, with a mean
change of +18.8 points (p<0.001). The ANOVA results show a significant difference between the groups
(F(1,138)=52.14, p<0.001), demonstrating how well game-based technologies can improve cognitive abilities.

Table 7. The results of the ECERS and the SSIS

Skill area Assessment tool  EG (n=70) CG (n=70)

Social skills SSIS

Baseline score 55.2 54.8
Final score 72.3 60.5
Change +17.1 +5.7
Emotional skills ECERS

Baseline score 50.6 51.0
Final score 68.4 57.2
Change +17.8 +6.2
Cognitive skills ECERS

Baseline score 52.1 51.8
Final score 70.9 59.6
Change +18.8 +7.8

Table 8. The mean scores, standard deviations, and statistical significance for each skill area

Skill area Group Pre-intervention Post-intervention Mean Paired t-test ANOVA
mean (SD) mean (SD) change (p-value) (F-value, p-value)

Social skills ~ Experimental 55.2(4.5) 72.3 (5.0) +17.1 <0.001 45.32, p<0.001
Control 54.8 (4.8) 60.5 (5.2) +5.7 <0.05

Emotional Experimental 50.6 (4.7) 68.4 (4.9) +17.8 <0.001 49.87, p<0.001

skills Control 51.0 (4.6) 57.2 (4.8) +6.2 <0.05

Cognitive Experimental 52.1 (4.6) 70.9 (5.1) +18.8 <0.001 52.14, p<0.001

skills Control 51.8 (4.9) 59.6 (5.0) +7.8 <0.05

4.1. Results of thematic analysis from educators’ interviews

Thematic analysis of educator interviews, summarized in Table 9, reveals both the benefits and
challenges of incorporating game-based technologies into early education. Key themes include increased
engagement and motivation, with educators observing that interactive activities significantly boost children's
participation and excitement. Social skills also improved as teamwork-based games encouraged children to
communicate and cooperate more effectively. Emotional regulation was another significant outcome, with
games assisting children in reducing anxiety and increasing confidence. Cognitive development resulted in
improvements in problem-solving abilities, attention spans, and flexibility, demonstrating the educational
potential of such tools. However, the implementation encountered difficulties, particularly technical issues
and the need for ongoing teacher training, emphasizing the importance of adequate support for successful
integration. Overall, the findings highlight the transformative potential of game-based learning, as long as
logistical and training barriers are overcome.

4.2. Results of thematic analysis from parents’ interviews

Table 10 summarizes the thematic analysis of parent interviews. Parents reported positive
behavioral changes in their children, such as improved social interactions, cooperation, and emotional
regulation. Increased engagement and enjoyment were also observed, with children expressing greater
enthusiasm for preschool and participating in activities. Furthermore, parents appreciated the resources
available for home-based learning, which strengthened the link between home and preschool education.
However, concerns about screen time and equitable access to technology arose, highlighting the need to
balance digital exposure while also addressing resource disparities. These findings highlight the importance
of taking a comprehensive approach to integrating technology, ensuring that it supports children's
development while also addressing parental concerns.

Improving preschoolers’ adaptation through game-based technologies (Gulnur Kilybayeva)
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Table 9. Thematic analysis from educators’ interviews

No Theme Key insights Sample quotes
1 Enhanced Increase in children's participation and Ms. Firuza (Teacher, Kindergarten 102): “Children are
engagement and  eagerness to engage due to interactive and always excited for game time. It's amazing to see them so
motivation playful nature of game-based technologies engaged and eager to participate.”
2 Development of Improved communication and cooperation Ms. Zara (Teacher, Kindergarten 102): “/ have seen a big
social skills among children through teamwork-focused improvement in how children interact with each other. They
activities are learning to work together and communicate better.”
4 Emotional Reduced anxiety, improved confidence, and Ms. Gulmira (Teacher, Kindergarten 102): “Children seem
regulation better emotional regulation during game-based less anxious and more confident when they are using
activities games.”
Cognitive Enhanced problem-solving skills, attention Ms. Mira (Teacher, Kindergarten 102): “The games have
development spans, and cognitive flexibility with game- really helped improve their problem-solving skills. They
based puzzles and challenges approach challenges more thoughtfully now.”
Implementation ~ Technical issues and need for ongoing training ~ Ms. Gulsum (Teacher, Kindergarten 102): “We did face
challenges to address implementation challenges some technical problems, but with support, we managed to

overcome them.”

Table 10. Thematic analysis from parents’ interviews

No Theme Key insights Sample quotes

1 Positive behavioral Improved  social interactions,  cooperative Malika: “My child interacts more positively
changes behaviors, and emotional regulation among children  with peers now.”

2 Increased engagement Children are more enthusiastic about attending Madina: “My child is always excited to go to
and enjoyment preschool and enjoy game-based activities preschool now.”

3 Support for learning at ~ Parents appreciated resources for home-based Azamat: “The continuity between home and
home learning,  strengthening the  home-preschool  school has been great.”

connection

4 Concerns about screen  Concerns about balancing screen time and ensuring  Erbol:  “Access to technology can be a

time equitable access to technology challenge, but we managed with the resources
provided.”

Table 11 presents a comprehensive comparison of parents' and educators' perspectives, highlighting
areas of agreement and disagreement across key themes. Both groups agree that game-based learning
improves engagement, social skills, and emotional regulation, though the contexts of these observations
differ—educators focus on the classroom, whereas parents focus on the home. Another common theme is
cognitive development, but educators emphasize problem-solving and focus, whereas parents emphasize
behavioral changes. The significance of the home-school connection is widely acknowledged, with parents
appreciating resources that link school and home learning. However, divergence is evident in the challenges:
educators emphasize the need for technical support and training, whereas parents are more concerned with
screen time management and equitable access to technology.

Table 11. Comparison of perspectives: parents vs. educators

No Theme Educators’ perspective Parents’ perspective Agreement/divergence
1 Engagement and  Children show eagerness and Children are excited about Agreement on increased engagement but
Motivation participate more actively preschool and enjoy educators focus on classroom
activities participation
2 Social skills Improved communication and Better social interactions Agreement on improved social skills,
teamwork among children and cooperative behavior seen in different contexts (school vs.
observed at home home)
3 Emotional Reduced anxiety and increased Children manage emotions Both note better emotional regulation
regulation confidence during activities and frustrations more but parents emphasize at-home impact
effectively
4 Cognitive Enhanced problem-solving skills ~ Recognized cognitive Educators highlight cognitive
development and focus through game-based growth but focused on improvements, while parents focus more
activities behavioral outcomes on behavior
5 Home-school Alignment between traditional Valued resources and Agreement on the importance of home-
connection and game-based learning guidance for home-based preschool connection
methods learning
6  Challenges Need for technical support and Concerns about screen time Divergence: Educator’s stress technical
ongoing professional training and equitable access to support, parents focus on screen time
technology
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4.3. Challenges and considerations

Despite the positive results, several challenges emerged during the implementation of game-based
technologies. Some educators reported technical issues, such as software glitches and limited access to
adequate devices. These challenges underscore the need for reliable technology infrastructure and robust
technical support in preschools to ensure smooth implementation. Although initial training was provided,
educators expressed a need for ongoing professional development to remain current with new technologies
and best practices. Continuous training can help educators fully leverage game-based learning tools and
address any emerging challenges. Both educators and parents raised concerns about the amount of screen
time associated with game-based technologies. Some parents highlighted challenges related to equitable
access to devices and internet connectivity. Ensuring that all children have access to the necessary technology
is crucial for the success of game-based learning interventions.

The study identified several important outcomes. They are: i) Increased engagement: children
showed greater engagement and motivation to participate in activities involving game-based technologies
compared to traditional methods; ii) Enhanced social interaction: the games fostered cooperative play and
improved social interactions among peers, leading to development of better social skills; iii) Improved
cognitive skills: the study observed important progress in children’s cognitive development, including
enhancements in problem-solving and critical thinking skills; iv) Emotional regulation: children
demonstrated an improved ability to manage their emotions and showed greater resilience in stressful
situations; and v) positive feedback from educators: teachers have indicated that game-based technologies
serve as effective tools in facilitating children’s adaptation processes. These technologies also offer valuable
insights into each child’s learning progress.

5.  CONCLUSION

The study examined the effectiveness of game-based technologies in improving young children’s
adaptation to preschool settings in Kazakhstan. The article confirms that game-based technologies
significantly enhance young children’s adaptation to preschool settings by improving their social skills,
emotional regulation, and cognitive development. The game-based technologies offer a promising solution
for enhancing young children’s adaptation to preschool settings. The findings are consistent with the research
goals of this article, and future research efforts could consider more game-based educational strategies to
balance digital and traditional play and learning activities, ensuring a well-rounded preschool experience for
children. This study not only validates existing theories but also contributes to the broader field of game-
based technologies by providing evidence-based recommendations tailored to the cultural and educational
context of Kazakhstan.
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