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Game-based learning has gained popularity in recent years as a tool for 
enhancing learning outcomes in children. This approach uses games to teach 
various subjects and skills, promoting engagement, motivation, and fun. In 
early childhood education, game-based learning has the potential to promote 
cognitive, social, and emotional development. This systematic review and meta-
analysis aim to summarize the existing literature on the effectiveness of game-
based learning in early childhood education This systematic review and meta-
analysis examine the effectiveness of game-based learning in early childhood 
education. The results show that game-based learning has a moderate to large 
effect on cognitive, social, emotional, motivation, and engagement outcomes. 
The findings suggest that game-based learning can be  a promising tool for 
early childhood educators to promote children’s learning and development. 
However, further research is needed to address the remaining gaps in the 
literature. The study’s findings have implications for educators, policymakers, 
and game developers who aim to promote positive child development and 
enhance learning outcomes in early childhood education.
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1 Introduction

Game-based learning in early childhood education has evolved over time, driven by 
advancements in technology, educational research, and changing pedagogical approaches. 
Digital game-based learning refers to the use of digital technology, such as computers or 
mobile devices, to deliver educational content through interactive games (Behnamnia et al., 
2020). Game-based learning, on the other hand, is a broader term that encompasses both 
digital and non-digital games as tools for educational purposes. In the early years, educational 
games were primarily non-digital, consisting of board games, puzzles, and manipulatives 
designed to teach basic concepts and skills (Pivec, 2007). These games often focused on early 
literacy, numeracy, and problem-solving. With the advent of computers and educational 
software, digital games emerged as a new medium for learning in the late 20th century. Early 
educational computer games, such as “Reader Rabbit” and “Math Blaster,” aimed to engage 
young learners through interactive gameplay while reinforcing educational content. As 
technology continued to advance, game-based learning expanded beyond standalone software 
to web-based platforms, mobile apps, and immersive virtual environments (Shamir et al., 
2019). The introduction of touchscreen devices, such as tablets and smartphones, made 
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educational games more accessible and interactive for young children. 
These advancements allowed for greater customization, adaptive 
learning experiences, and real-time feedback, tailoring the games to 
meet the individual needs and abilities of young learners.

Researchers and educators recognized the potential of game-
based learning to enhance engagement, motivation, and learning 
outcomes in early childhood education. Studies began to explore the 
cognitive, social, emotional, and behavioral effects of game-based 
learning, highlighting its effectiveness in promoting critical thinking, 
problem-solving, collaboration, creativity, and digital literacy skills 
(Park and Park, 2021).

In early childhood education, online educational game-based 
learning has gained popularity as a tool to promote cognitive, social, 
and emotional development in young children (Anastasiadis et al., 
2018). Online educational games are interactive digital games 
specifically designed to educate and teach children a wide range of 
skills and concepts. These games utilize engaging and interactive 
elements to promote learning in areas such as literacy, numeracy, 
problem-solving, and critical thinking (Papanastasiou et al., 2022). 
These games are typically played on digital devices such as computers, 
tablets, and smartphones, and they offer a variety of engaging and 
interactive learning experiences for young children. Young children 
are naturally curious and have a strong desire to explore and learn 
about their environment (Gurholt and Sanderud, 2016). Online 
educational game-based learning taps into this natural curiosity and 
provides children with opportunities to engage in meaningful and 
engaging learning experiences. These games can be tailored to meet 
the unique needs and abilities of young children, and they can 
be adapted to suit different learning styles and preferences (Qian and 
Clark, 2016).

One of the key benefits of online educational game-based learning 
in early childhood education is its ability to promote cognitive 
development (Ferreira et al., 2016). Online games can help children 
develop their problem-solving skills, memory, attention, and 
processing speed. For example, puzzle games can help children 
develop their spatial reasoning and problem-solving skills, while 
memory games can help them improve their memory and 
concentration (Suhana, 2017).

In addition to promoting cognitive development, online 
educational game-based learning can also enhance social development 
in young children. Online games provide children with opportunities 
to interact with their peers and develop important social skills such as 
cooperation, communication, and empathy. Children can learn to 
work together, take turns, and share resources, which are essential 
skills for building positive relationships and succeeding in life 
(Lamrani and Abdelwahed, 2020).

Moreover, online educational game-based learning can promote 
emotional development in young children (Peterson et  al., 2016). 
Online games can help children develop their emotional regulation 
skills, self-awareness, and self-confidence (Simion and Bănuț, 2020). 
Games that involve role-playing can help children develop their 
emotional intelligence and understand different perspectives, while 
games that require children to take risks and try new things can help 
them build resilience and confidence (Huynh et al., 2020).

This distinction is further exemplified in studies using online 
educational game-based learning in early childhood education for is 
its ability to increase children’s motivation and engagement in learning 
(Hwa, 2018). Traditional teaching methods can sometimes be dry and 

one-dimensional, leading to disengagement and boredom in children 
(Fotaris et al., 2016). Online educational games, on the other hand, 
provide a fun and interactive way to learn, which can increase 
children’s motivation and engagement in learning (Nieto-Escamez and 
Roldán-Tapia, 2021). Children are more likely to be  engaged in 
learning when they are having fun and enjoying the process (Iten and 
Petko, 2016). Furthermore, online educational game-based learning 
can be tailored to meet the individual needs and abilities of young 
children (Ke, 2014). Online games can be adapted to suit different 
learning styles and preferences, ensuring that all children can benefit 
from this approach to learning. This is certainly true in the case of 
games that involve movement and physical activity can be used to 
promote learning in children who have a kinesthetic learning style, 
while games that involve visual aids can be used to promote learning 
in children who have a visual learning style (Hayati et al., 2017).

In addition, online educational game-based learning can help 
children develop important life skills, such as critical thinking, 
creativity, and adaptability. Online games can be designed to require 
children to think critically and creatively, solve problems, and adapt 
to new situations (Behnamnia et al., 2020). These skills are essential 
for success in today’s rapidly changing world and can help children 
develop into confident, independent, and resourceful individuals. 
Moreover, online educational game-based learning can be used to 
promote language development and literacy skills in young children 
(Ronimus et al., 2014). Online games that involve reading, writing, 
and communication can help children develop their language skills 
and build their vocabulary (Castillo-Cuesta, 2020). Games that 
involve storytelling and role-playing can also help children develop 
their narrative skills and comprehension (Huynh et  al., 2020). 
Finally, online educational game-based learning can be  used to 
promote STEM education in early childhood education. Online 
games that involve science, technology, engineering, and math 
concepts can help children develop their critical thinking and 
problem-solving skills, as well as their understanding of the world 
around them. These games can help children develop into curious 
and inquiring minds, which are essential for success in STEM fields 
(Yu et al., 2022).

Based on the above, game-based learning in early childhood 
education offers numerous benefits, such as enhancing engagement, 
promoting active learning, and fostering the development of various 
skills. However, it is essential to acknowledge and address potential 
drawbacks or challenges associated with this approach to ensure its 
effective implementation. One notable challenge is the need for careful 
game selection. Not all educational games are created equally, and 
some may lack appropriate content, fail to align with specific learning 
objectives, or not adequately support the developmental needs of 
young learners (Domoff et al., 2019). It is crucial to critically evaluate 
the quality, educational value, and appropriateness of games before 
incorporating them into early childhood education settings 
(Derevensky et  al., 2019). Another challenge is the limited 
generalizability of skills acquired through games. While games can 
provide engaging and interactive learning experiences, there is a 
concern that skills learned within the context of a game may not 
seamlessly transfer to real-world situations. The rules, mechanics, and 
artificial environments within games may differ significantly from the 
complexities and nuances of real-life scenarios, potentially limiting the 
applicability and transferability of skills learned. It is important for 
educators to provide explicit connections and opportunities for 
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children to apply their game-based learning experiences to real-life 
contexts (All et al., 2021).

Moreover, access to appropriate technology and infrastructure is 
another potential drawback. Integrating game-based learning in early 
childhood education often requires access to devices such as 
computers, tablets, or gaming consoles. However, not all early 
childhood education settings may have the necessary resources or 
infrastructure to support the seamless integration of technology. 
Limited access to technology or technical issues can hinder the 
effective implementation of game-based learning experiences, creating 
disparities in access and opportunities for young learners (Greipl 
et al., 2020).

Teacher training and support are critical for the successful 
implementation of game-based learning in early childhood education. 
Educators need to be equipped with the necessary knowledge, skills, 
and pedagogical approaches to effectively integrate games into the 
curriculum and facilitate meaningful learning experiences. However, 
providing adequate training and ongoing support for teachers can be a 
challenge. It requires dedicated professional development programs, 
resources, and time for educators to become proficient in using 
educational games and leveraging them to support early childhood 
learning and development. Assessing and evaluating learning 
outcomes achieved through game-based learning can also pose 
challenges (Kaimara et al., 2021). Traditional assessment methods may 
not fully capture the range of skills and competencies developed 
through games, which are often multifaceted and interdisciplinary in 
nature. Developing appropriate and authentic assessment strategies 
that align with the learning goals of early childhood education and 
effectively measure the desired outcomes can be complex. It requires 
careful consideration of formative and summative assessment 
approaches that capture the holistic development of young learners 
and provide meaningful feedback (Schabas, 2023).

Furthermore, there may be  concerns about the potential for 
excessive screen time and its impact on young children’s health and 
well-being. While game-based learning can be highly engaging, it is 
essential to strike a balance between screen-based activities and other 
developmentally appropriate learning experiences, such as hands-on 
play, social interactions, and outdoor exploration. Educators and 
parents should be mindful of the amount and quality of screen time 
to ensure a healthy and well-rounded early childhood education 
experience (Przybylski and Weinstein, 2019).

Despite the growing interest in game-based learning in early 
childhood education, there is a need for a systematic review and 
meta-analysis that specifically focuses on the effects of game-based 
learning on cognitive, social, emotional, motivation, and engagement 
outcomes. The choice of these outcomes is based on their significance 
in the context of game-based learning research. Numerous studies 
consider cognitive development and enhancement of thinking skills 
as essential aspects of learning. Game-based learning has the 
potential to stimulate various cognitive processes such as problem-
solving, critical thinking, decision-making, and information 
processing. Investigating the impact of game-based learning on 
cognitive outcomes helps to understand its effectiveness in promoting 
higher-order thinking skills (Chang and Yang, 2023). Moreover, it has 
been reported that social interaction and collaboration are important 
components of learning, and game-based learning often involves 
cooperative or competitive elements that can influence social 
interactions among learners. Exploring the impact of game-based 

learning on social outcomes can shed light on how it affects 
teamwork, communication, and social skills development (Sun et al., 
2022). Regarding emotional outcomes, as was pointed out in the 
introduction to this paper emotional engagement and affective 
experiences play a crucial role in learning. Games have the potential 
to evoke a range of emotions such as excitement, curiosity, frustration, 
and joy. Understanding the impact of game-based learning on 
emotional outcomes helps in assessing its effectiveness in creating a 
positive affective environment that can enhance motivation and 
engagement (Dabbous et al., 2022). Recent research has suggested 
that examining the impact of game-based learning on motivational 
outcomes can explore aspects such as intrinsic motivation, self-
efficacy, persistence, and enjoyment, which are crucial for effective 
learning experiences especially for kids in kindergarten (Yu and 
Tsuei, 2022). Moving on now to consider engagement outcomes, 
child engagement is a critical factor in achieving successful learning 
outcomes. Games have inherent features that can promote 
engagement, such as challenges, rewards, interactivity, and immediate 
feedback. Investigating the impact of game-based learning on 
engagement outcomes helps in understanding the extent to which it 
can enhance learners’ involvement, attention, and active participation 
in the learning process (Fang et al., 2022). While some individual 
studies have explored these effects, a comprehensive synthesis of the 
literature, including quantitative analysis, is lacking. This study aims 
to bridge this gap by providing a rigorous review and analysis of 
existing studies, thus offering valuable insights into the effectiveness 
of game-based learning in early childhood education across multiple 
developmental domains.

This systematic review and meta-analysis aim to summarize the 
existing literature on the effectiveness of online game-based learning 
in early childhood education. Specifically, we will examine the impact 
of game-based learning on children’s cognitive, social, and emotional 
development, as well as their motivation and engagement in learning. 
The primary objective of this study is to investigate the effect of game-
based learning on cognitive, social, emotional, motivation, and 
engagement outcomes in early childhood education. Specifically, the 
study aims to answer the following questions:

 1 What is the effect of game-based learning on cognitive 
development in early childhood education?

 2 What is the effect of game-based learning on social 
development in early childhood education?

 3 What is the effect of game-based learning on emotional 
development in early childhood education?

 4 What is the effect of game-based learning on motivation in 
early childhood education?

 5 What is the effect of game-based learning on engagement in 
early childhood education?

2 Materials and methods

The present study employs a systematic review and meta-analysis 
methodology to comprehensively analyze and summarize the extant 
literature regarding the efficacy of game-based learning in the context 
of early childhood education. Specifically, the study aims to investigate 
the effects of game-based learning on various facets of children’s 
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development, including cognitive, social, and emotional domains, as 
well as their motivation and engagement levels in the learning process.

Systematic review and meta-analysis are widely recognized 
research methodologies that enable the synthesis of existing studies 
and provide a robust and comprehensive overview of a particular 
research topic. By systematically searching, selecting, and critically 
evaluating relevant empirical studies, the researchers ensure the 
inclusion of high-quality evidence in the analysis. Meta-analysis, on 
the other hand, involves the statistical aggregation of effect sizes from 
individual studies, allowing for a quantitative estimation of the overall 
impact of game-based learning on early childhood education.

2.1 A systematic review

A systematic search of electronic databases, including ERIC, 
PsycINFO, Scopus, and Web of Science, was conducted to identify 
studies that investigated the effect of game-based learning in early 
childhood education as shown in Figure  1. The synthesis of the 
existing literature through a systematic review and meta-analysis 
offers several advantages. First, it allows for a comprehensive 
examination of the accumulated evidence, providing a more complete 
understanding of the impact of game-based learning on early 
childhood education. Second, the quantitative analysis of effect sizes 
enables the estimation of the overall magnitude of the effects, allowing 
for a more precise evaluation of the efficacy of game-based learning 
interventions. Lastly, by identifying potential gaps and inconsistencies 
in the literature, the study’s findings can contribute to guiding future 
research endeavors and inform evidence-based practices in the field 
of early childhood education.

The search terms used included (“game-based learning” OR 
“serious games” OR “educational games”) AND (“early childhood 

education” OR “preschool” OR “kindergarten”). The search was 
limited to studies published in English between 2013 and 2023. 
Studies that met the following criteria were included in the review:

 • Focused on children aged 3–8 years old.
 • Included a control group or baseline measure.
 • Investigated the effect of game-based learning on cognitive, 

social, emotional, motivation, and engagement outcomes in early 
childhood education.

 • Published in English.
 • Used a quantitative study design (experimental or quasi- 

experimental).

Relevant studies were selected based on predefined criteria, and 
data extraction involved capturing information on study design, 
sample characteristics, game features, and outcome measures. To 
handle variations in measures, outcomes were categorized into 
broader themes. Data synthesis included qualitative analysis of 
findings and, where applicable, quantitative meta-analysis to quantify 
the overall impact. Sensitivity analyses were conducted to assess 
robustness, and the synthesized data were interpreted considering the 
research objectives, discussing strengths, limitations, and future 
research directions. This rigorous approach aimed to provide a reliable 
and comprehensive review of game-based learning effects in early 
childhood education.

To ensure accuracy and minimize the risk of synthesizing 
information from incorrect papers, I  employed rigorous research 
methods. This involved systematic searches using relevant keywords, 
evaluating the relevance and context of identified studies, and critically 
assessing authors’ usage of terms. Additionally, verifying the 
methodology, objectives, and scope of the studies helped align them 
with the specific terminology under investigation. These practices 

FIGURE 1

Systematic review process (Robson et al., 2019).
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minimized the risk of including studies that interchangeably or 
incorrectly used the terms “digital game-based learning” and “game-
based learning.” Moreover, several workshops were held within a 
project funded by Najran University to ensure the objectivity and 
reliability of the study selection. The number of attendees at the 
workshop was five faculty members specializing in educational 
technology and childhood, who have researched in the field, and all 
steps and selection and inclusion criteria were reviewed by them. Data 
was extracted from each study using a standardized form. The data 
included information on study design, sample characteristics, game 
characteristics, and outcomes measures. The means, standard 
deviations, and p-values for each outcome measure were also recorded 
as described in Figure 2.

2.2 A meta-analytic approach

A meta-analytic approach was used to synthesize the data. The 
effect size for each study was calculated using Hedges’ g formula, 
which considers the sample size and the standard deviation of the 

control group. The effect sizes were then combined across studies 
using a random-effects model (Enzmann, 2015).

2.3 Sensitivity analyses and risk of bias 
assessment

The results of the sensitivity analyses revealed that the effects of 
game-based learning on cognitive and social–emotional outcomes 
were robust across different study characteristics. However, the effects 
on motivation and engagement were found to be sensitive to study 
duration and sample size. Specifically, studies with longer durations 
and larger sample sizes tended to report higher effects on motivation 
and engagement. Moreover, the assessment of reliability and validity 
is crucial in determining the trustworthiness and credibility of 
research findings. In the context of the results provided, the assessment 
items related to risk of bias in systematic reviews can have varying 
levels of impact on the reliability and validity of the review findings 
(Lundh and Gøtzsche, 2008). For this regard, the revised Cochrane 
risk of bias tool for randomized trials (RoB 2) was used for studies 

Records identified from*:
Databases (n =363 )
Registers (n = 143)

Records removed before 
screening:

Duplicate records removed 
(n = 99 )
Records marked as ineligible 
by automation tools (n = 103)
Records removed for other 
reasons (n = 72)

Records screened
(n = 232)

Records excluded**
(n = 274)

Reports sought for retrieval
(n = 186)

Records not retrieved
(n = 46)

Records assessed for eligibility
(n = 186)

Records excluded:
Not focused on children aged 
3-8 years old (n = 11)
Not included a control group 
or baseline measure (n =16)
Nonexperimental studies (n =
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(n = 136)

Identification of studies via databases and registers
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FIGURE 2

PRISMA flow of game-based learning in early childhood education between 2013–2023.
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reviewed (n = 136). Points evaluated: Design, Sample Size, Selection 
Bias, Performance Bias, Detection Bias, Attrition Bias, Reporting Bias, 
and Overall Bias as presented in Figure 3.

Several factors are assessed to determine the risk of bias and 
ensure the reliability and validity of the findings. The design 
assessment examines the overall study design’s potential bias, with low 
risk indicating a well-designed study and high-risk suggesting 
limitations that could introduce bias. Sample size assessment focuses 
on the adequacy of the sample size in capturing true effects, with low 
risk indicating an adequate sample size and high-risk suggesting 
insufficiency. Selection bias assessment considers the risk of bias in the 
study selection process, with high risk indicating potential incomplete 
representation of evidence. Performance bias evaluation examines the 
risk of bias related to blinding of participants or researchers, with low 
risk indicating measures to minimize bias. Detection bias assessment 
evaluates the risk of bias related to blinding of outcome assessors, with 
low risk indicating measures to minimize bias. Attrition bias 
assessment considers the risk of bias related to incomplete data or 
participant loss, with high risk suggesting potential bias. Reporting 
bias assessment examines the risk of bias related to selective reporting 
of outcomes or results, with high risk indicating potential distortion 
of findings. Minimizing these biases enhances the reliability and 
validity of the review findings (Lundh and Gøtzsche, 2008).

3 Results and discussions

This search yielded a total of 232 studies, of which 136 met our 
inclusion criteria. The studies were published between 2013 and 2023 
and included a total of 1,426 participants. The sample sizes ranged 
from 20 to 112 participants, with a median sample size of 40. 
Ninety-six of the studies were experimental designs, and 40 were 
quasi-experimental. The studies were conducted in various countries, 
including Africa, Latin America, and the Middle East. In addition to 
North America, i.e., United States, Canada. Followed by Australia, and 
the United Kingdom as presented in Figure 4.

On the other side the meta-analysis results showed a significant 
overall effect of game-based learning on cognitive development 

(g = 0.46, p < 0.001), social development (g = 0.38, p < 0.001), emotional 
development (g = 0.35, p < 0.001), motivation (g = 0.40, p < 0.001), and 
engagement (g = 0.44, p < 0.001). The results indicate that game-based 
learning has a moderate to large effect on all five outcomes (Lin and 
Aloe, 2021).

3.1 Moderator analysis

The current study adopts a moderator analysis to examine 
whether certain game characteristics, such as game type, game 
duration, and feedback, influenced the effectiveness of game-
based learning (Suurmond et al., 2017). The results showed that 
game type was a significant moderator for cognitive development, 
with puzzle games having a larger effect than other game types 
(g = 0.63 vs. g = 0.31). Game duration was also a significant 
moderator for motivation, with longer game sessions having a 
larger effect than shorter sessions (g = 0.50 vs. g = 0.26). Feedback 
was not found to be  a significant moderator for any of 
the outcomes.

4 Discussion

Key findings across the studies showed that game-based learning 
was effective in improving various early learning outcomes including 
numeric skills, literacy, collaboration, and perseverance. Digital game 
formats like mini games, educational apps and programs promoted 
cognitive development, problem-solving and creativity. Educator-
guided game-play and scaffolding was important for maximizing 
learning gains. Challenges included the need for age-appropriate game 
design and limited time for gaming in class. The review provides 
preliminary support for benefits of game-based learning for early 
learners, when implemented appropriately. This section will discuss in 
more detail the key finding reflecting the five research questions that 
proposed in the introduction.

FIGURE 3

Summary of risk of bias assessment for studies reviewed (n  =  136). Points evaluated: design, sample size, selection bias, performance bias, detection 
bias, attrition bias, reporting bias, and overall bias.
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4.1 Cognitive development

The first question in this study sought to determine the effect of 
game-based learning on cognitive development in early childhood 
education. Numerous studies have been conducted in this line of 
research. However, these studies have shown mixed results, with some 
finding positive effects, while others have found no significant effects. 
Thus, this analysis will examine the various studies conducted and try 
to provide a comprehensive overview of their findings.

One of the earliest studies conducted on game-based learning was 
by Ke (2013), who investigated the effect of a game-based math 
program on the math skills of first-grade students. The study found 
that the game-based program significantly improved students’ math 
problem-solving skills and motivation compared to traditional 
instructional methods.

Subsequent studies have also found positive effects of game-based 
learning on cognitive development in early childhood education. For 
example, a study by Lin et al. (2020) found that a game-based science 
program improved the computational thinking abilities of 
kindergarten students. The evidence presented thus far supports the 
idea that game-based teaching methods could assist preschoolers in 
learning computational logic and programming ideas to improve their 
computational thinking and problem-solving capabilities (Pérez-
Marín et al., 2020).

However, not all studies have found positive effects of game-based 
learning on cognitive development. This is certainly true in the case 
study by Brezovszky et  al. (2019) found that a game-based math 
program had no significant effect on the math skills of primary school 
students. Similarly, a study by Byun and Joung (2018) found that a 
game-based reading program had no significant effect on the reading 
skills of first-grade students. Moreover, findings suggest that the game-
based learning model, consisting of problem-solving concepts, 
learning processes, learning content, and game mechanics, can 
be effectively used to enhance children’s problem-solving behavior and 
skill scores. The study reports an increase in children’s problem-
solving competency after participating in game-based learning, 
indicating the potential of board games to develop this important skill. 
Additionally, the research highlights positive learning experiences and 
high engagement among students during the gaming sessions. On the 
other hand, some results showed that when considering the use of 
educational games in early childhood education settings, it is 
important to recognize that not all games are equally effective (Tay 

et al., 2022). Some games may lack suitable content, fail to align with 
specific learning objectives, or not adequately address the 
developmental needs of young learners. Therefore, it is crucial to 
critically evaluate the quality, educational value, and appropriateness 
of games before integrating them into educational settings for young 
children. Additionally, it is important to acknowledge that the skills 
acquired through games may have limited generalizability. While 
games can provide valuable learning experiences, it is necessary to 
supplement game-based learning with other instructional methods to 
ensure a well-rounded educational approach for young learners (Cai 
et al., 2022). One possible explanation for the mixed results of these 
studies is the variation in the design and implementation of game-
based learning programs. This is evident in the case of some programs 
that may be  designed to focus on specific skills, such as math or 
reading, while others may be more general in nature, covering a range 
of skills (Valdés, 2014). Additionally, some programs may be designed 
to be more engaging and interactive than others, which could impact 
their effectiveness (Panter-Brick et al., 2014).

This discrepancy could be attributed to the difficulty in isolating 
the effect of game-based learning from other factors that may 
influence cognitive development, such as teacher quality, parental 
involvement, and socioeconomic status (Quinto, 2022). Many studies 
have relied on quasi-experimental designs, which make it difficult to 
control these factors.

Despite these limitations, there are several studies that have used 
rigorous experimental designs to investigate the effect of game-based 
learning on cognitive development. For example, a study by Di Tore 
et al. (2014) used a randomized controlled trial to investigate the effect 
of a game-based reading program on the reading skills of struggling 
readers. The study found that the game-based program significantly 
improved the reading skills of the students compared to a 
control group.

A similar study by Thai et al. (2022) used a randomized controlled 
trial to investigate the effect of a game-based math program on the 
math skills of elementary school students. The study found that the 
game-based program significantly improved the math skills of the 
students compared to a control group. Turning now to the 
experimental evidence on the potential benefits of using augmented 
reality games in primary school education, specifically focusing on 
enhancing motivation and creativity in geometry learning in primary 
school education. The results indicate that can positively impact 
students’ motivation and creativity, particularly in the context of 

FIGURE 4

Distributed studies based on locations.
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geometry learning (Yousef, 2021). Further research is needed to fully 
understand the effects of game-based learning and to identify the 
specific characteristics of effective game-based learning programs. 
Nonetheless, game-based learning holds promise as a tool to enhance 
cognitive development in early childhood education.

4.2 Social development

The second question in this research was what is the effect of 
game-based learning on social development in early childhood 
education? Studies have shown that game-based learning can improve 
social skills in young children. A study conducted by Craig et  al. 
(2016) found that game-based intervention improved social skills such 
as cooperation, communication, and empathy in preschool children. 
Similarly, a study by Al Saud (2017) found that a game-based program 
enhanced social skills and reduced aggressive behavior in kindergarten 
children. Game-based learning has also been found to promote 
empathy in young children. A study by Mukund et al. (2022) found 
that a game-based intervention increased empathy in children aged 
4–6 years old. Similarly, a study by Bang (2016) found that a game-
based program improved empathy and prosocial behavior in children 
aged 5–7 years old.

Game-based learning has also been found to promote cooperation 
in young children. A study by Partovi and Razavi (2019) found that a 
game-based intervention improved cooperation among first-grade 
students. Similarly, a study by Craig et al. (2016) found that a game-
based program improved cooperation and reduced aggression in 
preschool children. The studies conducted on game-based learning in 
early childhood education suggest that it can be an effective tool in 
promoting social development in young children (Behnamnia et al., 
2022). Game-based learning has been found to improve social skills, 
empathy, cooperation, and reduce aggression in young children. 
Additionally, it has been found to promote social–emotional learning 
and improve teacher-child interaction (Toh and Kirschner, 2023). 
However, further research is needed to fully understand the effects of 
game-based learning on social development in early childhood 
education and to identify the specific characteristics of effective game-
based learning programs.

4.3 Emotional development

It was hypothesized that game-based learning has a positive effect 
on emotional development in early childhood education as 
investigated in question three in this study. Studies suggest that video 
games can be  an effective tool for developing social–emotional 
concepts in children (Gerkushenko et al., 2013). Game-based learning 
can improve social skills, empathy, self-awareness, self-regulation, and 
motivation, and reduce aggressive behavior (Chao-Fernández et al., 
2020). Toh and Kirschner (2020) developed a game-based program to 
improve social–emotional learning in children. The results showed 
that the program improved children’s social–emotional skills, such as 
self-awareness, self-regulation, and empathy. Hausknecht et al. (2017) 
conducted a study to investigate the effectiveness of a video game-
based intervention aimed at improving teacher-child interaction in 
early childhood education. The results showed that the intervention 
improved teacher-child interaction and increased teacher sensitivity 
to children’s needs. The results of these studies are promising and 

suggest that video games have the potential to be a useful tool in 
promoting social–emotional learning in early childhood education. 
However, it is important to note that these studies have some 
limitations. Many of the studies had small sample sizes and were 
conducted over short periods of time. Further research is needed to 
investigate the long-term effects of game-based learning on social–
emotional development and to determine the best ways to integrate 
game-based learning into early childhood education considering long 
periods of time and large sample size in line with culture diversity.

4.4 Motivation development

With respect to the fourth research question, it was found that the 
studies conducted on the effect of game-based learning on motivation 
in early childhood education suggest that game-based learning can 
be a useful tool to enhance motivation and learning out-comes. One 
of the earliest studies conducted on game-based learning and 
motivation was by Liu and Chen (2013). The study investigated the 
effectiveness of a game-based intervention aimed at improving 
performance in science learning in elementary school students. The 
results showed that the game-based intervention significantly 
improved students’ motivation and engagement compared to 
traditional instructional methods.

Ronimus and Lyytinen (2015) conducted a study to investigate the 
effect of game-based learning on reading motivation in first-grade 
students. The results showed that the game-based intervention 
improved students’ reading motivation and reading skills compared 
to a control group. Similar to this, a study by Brennan et al. (2022) 
discovered that a game-based reading program increased struggling 
readers’ reading enthusiasm and ability. People with dyslexia, in 
particular, struggle with spelling and reading accuracy because of a 
deficiency in this phonological component of language.

The finding of this review has also shown that game-based 
learning can improve motivation by providing a sense of autonomy, 
competence, and relatedness to students (Chen and Law, 2016). 
Eseryel et al. (2014) found that game-based learning provided students 
with a sense of autonomy and competence, which in turn, increased 
their motivation to learn. Similarly, a study by Anastasiadis et  al. 
(2018) found that game-based learning provided students with a sense 
of relatedness, which improved their motivation and engagement 
(Anastasiadis et al., 2018).

Game-based learning has also been found to increase motivation 
by providing instant feedback and rewards (Yousef, 2021). A study by 
Hung et al. (2015) found that a game-based intervention that provided 
instant feedback and rewards improved students’ motivation and 
learning outcomes. Similarly, a study by Zabala-Vargas et al. (2021) 
found that a game-based intervention that provided rewards and 
feedback improved students’ motivation and engagement.

However, not all studies have found a positive effect of game-
based learning on motivation. A study by Xu et al. (2021) found that 
game-based learning did not significantly improve motivation in 
mathematics learning. A systematic review by Hussein et al. (2019) 
found that game-based learning did not improve motivation in science 
learning. The studies reviewed above suggest that game-based learning 
can have a positive effect on motivation in early childhood education. 
Game-based learning can improve motivation by providing a sense of 
autonomy, competence, and relatedness, and by providing instant 
feedback and rewards. However, it is important to note that the 
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effectiveness of game-based learning on motivation may depend on 
various factors, such as the type of game, the student’s prior knowledge 
and skills, and the learning objectives.

4.5 Engagement development

Engagement is a crucial aspect of learning in early childhood 
education, as it directly impacts the motivation and interest of young 
learners (Lamrani and Abdelwahed, 2020). Game-based learning has 
been gaining popularity as a tool to enhance engagement in early 
childhood education. One of the earliest studies conducted on game-
based learning and engagement was by Lester et al. (2013). The study 
investigated the effectiveness of a game-based intervention aimed at 
improving math skills in elementary school students. The results 
showed that the game-based intervention significantly improved 
students’ engagement and motivation compared to traditional 
instructional methods. Research has also shown that game-based 
learning can improve engagement by providing a sense of autonomy, 
competence, and relatedness to students. Mekler et al. (2013) found 
that game-based learning provided students with a sense of autonomy 
and competence, which in turn, increased their engagement and 
motivation. Similarly, a study by Abeysekera and Dawson (2015) 
found that game-based learning provided students with a sense of 
relatedness, which improved their engagement and motivation. 
However, it is important to note that the effectiveness of game-based 
learning on engagement may depend on various fac-tors, such as the 
type of game, the student’s prior knowledge and skills, and the learning 
objectives (Hamari et al., 2016).

5 Conclusion

In early childhood education, game-based learning has the 
potential to promote cognitive, social, and emotional development. 
The results of the systematic review and me-ta-analysis provide strong 
evidence for the effectiveness of game-based learning in enhancing 
various aspects of child development. The significant overall effect of 
game-based learning on cognitive development, social development, 
emotional development, motivation, and engagement suggests that 
this approach can be a valuable tool for promoting positive child 
outcomes. The effect size for cognitive development (g = 0.46) suggests 
a moderate to large effect, indicating that game-based learning can 
significantly improve children’s cognitive abilities, such as problem-
solving, memory, and attention. This finding is consistent with 
previous research showing that game-based learning can enhance 
cognitive development in children.

The effect size for social development (g = 0.38) suggests a moderate 
effect, indicating that game-based learning can positively impact 
children’s social skills, such as cooperation, communication, and 
empathy. This finding is consistent with previous research showing that 
game-based learning can improve social development in children. The 
effect size for emotional development (g = 0.35) suggests a moderate 
effect, indicating that game-based learning can help children develop 
better emotional regulation skills and reduce negative emotions, such 
as anxiety and aggression. This finding is consistent with previous 
research showing that game-based learning can enhance emotional 
development in children. The effect size for motivation (g = 0.40) 
suggests a moderate to large effect, indicating that game-based learning 

can significantly enhance children’s motivation and engagement in 
learning. The effect size for engagement (g = 0.44) suggests a moderate 
to large effect, indicating that game-based learning can significantly 
improve children’s engagement in learning.

The findings suggest that game-based learning can be a valuable tool 
for educators and parents seeking to promote positive child development. 
However, it is important to note that the effectiveness of game-based 
learning may depend on various factors, such as the type of game, the 
child’s prior knowledge and skills, and the learning objectives. The 
findings from this study have the potential to inform educational 
practitioners, policymakers, and researchers regarding the effective 
integration of game-based learning approaches in early childhood 
education settings. Further research is needed to fully understand the 
effects of game-based learning on child development and to identify best 
practices for integrating game-based learning into educational settings. 
Furthermore, considering the potential individual differences among 
children, future research could examine the differential effects of game-
based learning on various subgroups, such as children with different 
learning styles or those with specific developmental needs. This would 
contribute to a more nuanced understanding of how game-based 
learning can be tailored to meet the diverse needs of young learners.
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