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Abstract— Students today are immersed in a world shaped 

by digital technology, and their learning environments must 

adapt accordingly. Critical thinking has often been mentioned 

as the skill needed in the 21st century. It is intended for 

educators to find innovative ways to promote such a 

characteristic development in students. Massively Multiplayer 

Online Educational Games (MMOEG) provide a vibrant 

platform for the enhancement of critical thinking skills through 

engaging and cooperative gameplay experiences. This paper 

aims to conduct a comprehensive review of the educational 

significance of MMOEG in the cultivation of critical thinking 

abilities. The review scrutinizes a range of studies that elucidate 

how MMOEG can compel students to engage in critical thought, 

execute strategic choices, and address intricate problems in real-

time scenarios. Additionally, this paper tackles the obstacles 

educators encounter when attempting to incorporate MMOEG 

into conventional curricular frameworks and proposes 

strategies for mitigating these challenges. By presenting an 

overview of the primary advantages and potential limitations of 

MMOEG within the educational sphere, this review seeks to 

equip educators with insights on how to effectively leverage 

these games to augment students' critical thinking capabilities. 

The outcomes of this investigation may serve as a valuable 

resource for academic institutions endeavoring to implement 

innovative, technology-enhanced pedagogical approaches that 

adequately prepare students for the exigencies of the 

contemporary world. 

Keywords— MMOEG (Massively Multiplayer Online 

Educational Games), Critical Thinking Skills, Game-Based 

Learning, 21st Century Skills 

 

I. INTRODUCTION  

The integration of technology has fundamentally changed 
the way that education is delivered in the digital era and 
presents both possibilities and drawbacks. Through 
educational informatization [1] the fast expansion of 
Information and Communication Technology (ICT) has 
transformed conventional educational models, given new and 
efficient ways of teaching and learning, and propelled the 
modernizing of education. The COVID-19 epidemic has 
hastened this change by forcing a quick shift to digital 

platforms for instruction and learning, therefore stressing the 
possibility of online institutions operating completely [2]. 
Integration of technology into education does not, however, 
present without difficulties. The context in which digital 
technologies are embraced should be taken into account as, if 
non-technical components are not addressed, access to these 
technologies may aggravate already existing [3]. 

A. The Role of Massively Multiplayer Online Educational 

Games (MMOEG) 

By utilizing the interactive and immersive qualities of 
virtual worlds, Massively Multiplayer Online Educational 
Games (MMOEG) significantly contribute to contemporary 
education. The usage of Second Life in online classes 
exemplifies how these games, which are a subset of 
MMORPGs, can serve as a platform for students to 
communicate, engage, and work together in cooperative 
learning [4]. In addition to their obvious educational value, 
massively multiplayer online games (MMOEG) can foster 
constructivist learning environments through the creation of 
collaborative virtual gaming worlds, which is especially true 
in academic contexts [5]. Through social interactions and 
problem-solving tasks in a permanent fantasy 3D world, these 
games enable learners to engage in experiential learning, 
which can lead to the development of skills and knowledge 
[6]. Despite worries about gaming's harmful consequences, 
massively multiplayer online role-playing games (MMOEG) 
have positive social benefits, such as encouraging teamwork 
and empathy, which show how valuable they are as teaching 
tools. 

B. Importance of fostering critical thinking skills through 

gameplay of Massively Multiplayer Online Educational 

Games (MMOEG)  

Fostering critical thinking skills through gameplay is 
increasingly recognized as a valuable educational strategy, as 
it aligns with the experiential learning theory and addresses 
the evolving needs of the twenty-first-century educational 
paradigm. Video games, often criticized for their potential 
negative impacts, actually offer a platform for developing 
sophisticated literacy and critical thinking skills, particularly 

979-8-3315-1641-3/24/$31.00 ©2024 IEEE

2024 International Conference on TVET Excellence & Development (ICTeD)

26

20
24

 In
te

rn
at

io
na

l C
on

fe
re

nc
e 

on
 T

V
ET

 E
xc

el
le

nc
e 

&
 D

ev
el

op
m

en
t (

IC
Te

D
) |

 9
79

-8
-3

31
5-

16
41

-3
/2

4/
$3

1.
00

 ©
20

24
 IE

EE
 | 

D
O

I: 
10

.1
10

9/
IC

Te
D

62
33

4.
20

24
.1

08
44

62
3

Authorized licensed use limited to: Universiti Teknikal Malaysia Melaka-UTEM. Downloaded on March 05,2025 at 00:17:07 UTC from IEEE Xplore.  Restrictions apply. 



among adolescent boys. These games engage players in 
complex problem-solving and decision-making processes, 
which are essential components of critical thinking [7]. The 
educational value of MMOEG lies in their ability to engage 
students in active, collaborative learning experiences that 
challenge them to think critically. These games often present 
complex, open-ended scenarios that require players to gather 
information, consider multiple perspectives, and devise 
strategic solutions. Through the process of gameplay, 
students can develop essential critical thinking skills, such as: 

 
• Analyzing and interpreting data 
• Identifying and evaluating arguments 
• Making informed decisions based on evidence 
• Recognizing biases and assumptions 
• Solving problems creatively and collaboratively 

 
These skills not only enhance academic performance but also 
prepare students for real-world challenges, fostering a 
mindset that values inquiry and adaptability. This review 
aims to analyze the educational value of Massively 
Multiplayer Online Educational Games in fostering critical 
thinking skills among students. The review will: 
 

1. Analyze existing research on the use of MMOEG in 
educational settings, with a focus on how these games 
can develop critical thinking abilities. 

2. Identify the key benefits and potential challenges of 
integrating MMOEG into traditional learning 
environments. 

3. Provide recommendations for educators and 
institutions seeking to adopt MMOEG as a tool for 
enhancing students' critical thinking skills. 

 
By incorporating MMOEG into educational curricula, 
educators can provide students with opportunities to develop 
and practice these critical thinking skills in an immersive, 
engaging environment. 
 

II. OVERVIEW OF MMOEG IN EDUCATION 

A. Definition and Characteristics of MMOEG 

Multiplayer Online Educational Games (MMOEG) is a 
category of Massively Multiplayer Online Games (MMOG) 
explicitly intended for educational objectives. These games 
utilize the captivating and interactive characteristics of 
MMOG to promote learning and social interaction among 
participants. The concept of MMOEG is based on the broader 
definition of MMOG, which refers to online games 
accommodating several people engaging within a virtual 
environment. These games have emerged as a predominant 
form of entertainment and a crucial medium for socialization, 
facilitating intricate social interactions and collaborative 
learning experiences inside a virtual context [8]. The 
educational potential of MMOG is being investigated through 
the creation of MMOEG, which seeks to use the social and 
cognitive advantages of these games for educational 
objectives. The application of MMOG such as Second Life in 
educational contexts has been recorded, emphasizing their 
capacity to enhance communication, interaction, and 
collaborative learning among students. The social dynamics 

of MMOG, including the formation and evolution of player 
guilds, offer a valuable framework for examining group 
dynamics and community development, which are critical 
elements of effective learning environments [9][10]. The 
amalgamation of cloud computing and peer-to-peer resources 
in MMOG significantly improves their scalability and 
economic viability, rendering them suitable for extensive 
educational applications [11]. MMOEG is an example of a 
new way to teach because they combine the immersive and 
involved parts of games with clear learning goals to make 
interesting and useful learning experiences.  

 

B. Key Elements of Gameplay That Foster Critical 

Thinking 

Multifaceted gameplay features including narrative, 
aesthetics, interaction, and instructional content promote 
critical thinking. Serious games use story and aesthetics to 
produce a psychological flow that improves perceived 
learning, which is essential for critical thinking [12]. 
According to the Theory of Meaningful Learning, games 
encourage conversation and critical analysis by forcing 
players to apply new knowledge to their cognitive structures 
[13]. Game-based learning in engineering and technology 
education improves reasoning, which is linked to critical 
thinking, by encouraging problem-solving and creativity 
[14][15]. Mobile learning apps based on role-playing games 
(RPGs) have also improved students' critical thinking skills by 
encouraging active engagement and problem-solving [16]. 
Multiple intelligences in collaborative problem-solving 
procedures promote logical-mathematical intelligence and 
various cognitive capabilities, improving critical thinking 
[17]. Serious games that promote systems thinking, such as 
environmental education, have been shown to improve critical 
thinking by helping players understand complex system 
interconnections, which deepens their understanding and 
encourages policy support [18]. However, excessive gaming, 
especially in eSports, can severely damage logical and critical 
thinking skills, as observed in students who spend long hours 
gaming, emphasizing the necessity for a balanced approach to 
gaming [19]. However, some studies have found no 
significant correlation between online gaming and critical 
thinking skills, suggesting that the impact of gaming may vary 
depending on the context and type of games played [20]. 
Educational media like cartoons can also improve critical 
thinking by delivering engaging and dynamic content that 
helps viewers assess information, especially misinformation 
[21]. Engaging narratives, interactive and attractive 
environments, educational content, and problem-solving and 
reasoning skills all contribute to a comprehensive learning 
experience that improves critical thinking. 

C.  Key Differences in Critical Thinking Skills Developed 

Through Traditional Instruction Versus Game-Based 

Learning Approaches. 

There are clear distinctions in the methods and results 
between using game-based learning approaches and 
traditional training to improve critical thinking skills. Through 
mechanisms like observational learning, self-reflection, and 
active participation in a learning community, teacher-led 
explanations, modelling, and guided practice all of which are 
effective in improving critical thinking skills are the hallmarks 
of traditional instruction, as exemplified by the Direct-
instruction Model [22]. On the other hand, game-based 
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learning (GBL) encourages critical thinking by giving 
students interactive, motivating tasks that support their 
independence and inventiveness. This approach fosters group 
problem-solving among students, frequently using 
instructional activities that offer authentic discourse and 
speaking chances, therefore improving language and critical 
thinking abilities [23][24]. GBL offers a more dynamic and 
participatory experience, which can be especially helpful in 
developing problem-solving abilities and promoting a deeper 
connection with the topic. Traditional techniques concentrate 
on structured learning environments and direct instruction. 
However, depending on the particular abilities being targeted 
and the educational situation, these approaches may or may 
not be helpful. Problem-based learning (PBL) in engineering 
education, for example, did not significantly differ from 
conventional methods in the development of critical thinking. 
This suggests that the impact of GBL may be stronger in 
specific disciplines or when combined with other cutting-edge 
strategies [25]. Overall, while both approaches have their 
merits, the choice between traditional instruction and game-
based learning should consider the specific educational goals 
and the context in which they are applied. 

III. EXISTING RESEARCH ON THE USE OF MMOEG IN 

EDUCATIONAL SETTINGS 

A variety of academic papers investigate how Massively 
Multiplayer Online Educational Games (MMOEG) 
contribute to the improvement of critical thinking skills in 
educational settings. 

A. Enhancing Higher-Order Thinking 

● Massively Multiplayer Online Educational Games 
(MMOEG) present intricate, interactive contexts that 
necessitate player engagement in higher-order 
cognitive processes. These digital platforms 
frequently necessitate problem-solving, strategic 
formulation, and decision-making elements that are 
fundamental to the practice of critical thinking. For 
example, the implementation of sophisticated social 
studies simulations within video games has been 
evidenced to promote higher-order cognitive 
engagement by compelling players to analyze and 
assess multifaceted scenarios [26]. 
 

● The dialogical methodology in educational contexts 
utilizing digital games underscores the cultivation of 
reasoning capabilities and conceptual comprehension. 
This pedagogical approach correlates game-playing 
experiences with the advancement of dialogical 
interaction and reasoning abilities, which are 
indispensable for the promotion of critical thinking 
[27]. 

B. Cooperative and Collaborative Learning 

● MMOEG facilitates cooperative learning by 
encouraging communication and interaction among 
players. This collaborative aspect is vital for 
developing critical thinking, as it involves discussing 
strategies, negotiating roles, and collectively solving 
problems. The use of MMORPGs like Second Life in 
educational settings exemplifies how these games can 
support cooperative learning activities [28]. 
. 

● Problem-based learning (PBL) integrated into gaming 
platforms provides opportunities for learners to 
engage in collaborative problem-solving. Games 
designed for PBL, such as Mission Biotech, allow 
students to explore scientific concepts and develop 
critical thinking skills through inquiry-based learning 
[29]. 

C. Development of Literacy and Reasoning Skills 

● Video games have been found to enhance literacy 
skills, particularly among adolescent boys, by 
engaging them in sophisticated literacy practices. 
These skills are beneficial for critical thinking as they 
involve interpreting and analyzing complex narratives 
and information [30]. 

. 
● Game-based learning in engineering and technology 

courses has been shown to enhance reasoning skills. 
By integrating suitable games into the curriculum, 
students can improve their problem-solving abilities 
and creativity, which are essential for critical thinking 
[31]. 

D. Educational Game Design and Computational Thinking 

● Designing educational games can serve as a gateway 
for developing computational thinking skills, which 
are closely related to critical thinking. Through game 
design activities, students learn to understand systems, 
communicate effectively, and apply computational 
thinking skills, all of which contribute to critical 
thinking development [32,33]. 

. 
Although the potential of MMOEG to enhance critical 
thinking skills is substantial, it is crucial to evaluate the 
obstacles and constraints that are associated with their 
application. For example, the efficacy of these activities in 
promoting critical thinking is contingent upon their design 
and the context in which they are implemented. In addition, 
educators must meticulously assess and choose games that 
are consistent with educational objectives and offer 
meaningful learning experiences [34]. In addition, while 
games can improve specific abilities, they should be 
incorporated into a more comprehensive educational 
approach that encompasses conventional teaching methods to 
guarantee the comprehensive development of critical 
thinking skills [35]. 

IV. KEY BENEFITS AND CHALLENGGES IN MMOEG 

 The integration of Massive Multiplayer Online 
Educational Games (MMOEG) into conventional learning 
environments presents several significant advantages and 
potential obstacles. The improvement of student engagement 
and motivation is one of the primary advantages. MMOEG 
can offer an immersive learning experience that encourages 
active participation, self-regulated learning, and increased 
comprehension of lessons by incorporating elements of game-
based learning, which are recognized for their enjoyable, 
engaging, and motivating qualities [36]. Furthermore, 
MMOEG can facilitate experiential learning and collaborative 
learning, enabling students to collaborate in virtual 
environments. This can improve their cultural awareness and 
communication skills, particularly in diverse classrooms [37]. 
Additionally, the application of interactive learning 
technologies, such as those found in MMOEG, can establish a 
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more interactive and dynamic classroom environment, which 
is particularly advantageous in private higher education 
institutions [38]. Nevertheless, the integration of MMOEG 
into conventional learning environments presents a number of 
obstacles. The potential for technical issues and the necessity 
of adequate technical resources and support to guarantee the 
smooth implementation and administration of the system are 
noteworthy obstacles. Furthermore, there may be concerns 
regarding data privacy and content management, as well as the 
necessity for educators to adjust to new pedagogical methods 
and technologies, which can serve as a hindrance for those 
who are not as conversant with digital tools [39]. Additionally, 
the efficacy of MMOEG may be compromised by their failure 
to provide personalized learning experiences and interactivity, 
which are essential for sustaining student engagement and 
[40]. Additionally, students from culturally and linguistically 
diverse backgrounds may encounter challenges in 
communication and adaptation, which can affect their 
capacity to flourish and integrate in these environments. 
Lastly, the issue of academic integrity, which includes the 
prevention of plagiarism in online assessments, continues to 
be a concern in virtual learning environments [41]. The 
potential benefits of incorporating MMOEG into traditional 
learning environments are substantial, despite the challenges. 
With meticulous planning and support, these challenges can 
be overcome to improve the overall educational experience.  

V. STRATEGIES FOR INTEGRATING MMOEG INTO 

TRADITIONAL CURRICULA 

 Integrating massively multiplayer online educational 
games (MMOEG) into traditional curricula can boost student 
engagement and performance using a variety of methods. 
Active learning features, such as group problem-solving, can 
boost attendance and involvement in remote classrooms, 
which is crucial for MMOEG that excel in interaction and 
teamwork [42]. Gamification, as seen in digital design 
courses, can help move from a knowledge-centric to a 
competency-oriented educational framework, motivating and 
engaging students through self-directed learning and 
collaboration [43]. Game-based learning, which emphasizes 
play in education, can increase student engagement and 
motivation, making learning more fun and engaging [44]. 
Studies show that serious games improve clinical decision-
making and compliance with guidelines, suggesting that 
MMOEG may improve educational outcomes by providing 
realistic and immersive contexts for students to apply their 
knowledge [45]. Finally, to foster significant engagement in 
digital environments, educators should incorporate 
multifaceted learning objectives and strategies that improve 
social presence and teaching quality to create effective online 
learning ecosystems that can seamlessly integrate with 
MMOEG [46]. 

To further illustrate how the educational value of MMOEG 
can be embedded into current curricula, educators can adopt a 
structured approach that aligns the game-based learning 
elements with course objectives. For instance, MMOEG can 
be integrated into a course on "Digital Literacy and Critical 
Thinking," where students would engage in real-time 
problem-solving scenarios through gameplay. The course 
could be designed to allow students to experience teamwork, 
strategic thinking, and critical decision-making within a 
virtual environment, reflecting the skills outlined in this paper. 
This structured incorporation of MMOEG not only enhances 
student engagement but also ensures that critical thinking 

skills are fostered through practical application, directly 
aligning with 21st-century educational needs. Using these 
tactics, instructors may create a dynamic and engaging 
learning environment that improves students' academic 
performance through MMOEG’s immersive and collaborative 
features. 

VI. RECOMMENDATION FOR EDUCATORS 

 Experiential learning can help integrate Massively 
Multiplayer Online Educational Games (MMOEG) into the 
curriculum to foster critical thinking. To build critical thinking 
abilities, educators must first create a student-centered 
learning environment that encourages interactive and 
collaborative ways. Experiential learning theory supports this 
method by emphasizing realism and organized frameworks in 
simulations to boost student engagement and the perceived 
value of educational resources [47]. Critical dialogical style 
also improves learners by promoting media literacy and 
narrative reasoning, which are crucial to critical thinking. This 
technique encourages critical thinking and reflection in pupils, 
helping them learn actively [48]. Game-based learning in 
engineering and technology improves reasoning, problem-
solving, and creativity, which are essential for critical 
thinking. Games should support educational goals and 
motivate students to create and use their knowledge in real 
life. Games and simulations in probability teaching have 
shown that visualizing concepts and conducting empirical 
investigations helps students understand mathematical 
concepts and improve their critical thinking [49]. 
Gamification in education can boost student motivation, 
engagement, and involvement, making learning more fun. 
Gamification can foster collaborative knowledge production 
and motivate students to achieve curriculum standards. These 
strategies can help teachers incorporate MMOEG into their 
courses to improve students' critical thinking.  

VII. CONCLUSIONS 

 This review shows that MMOEG can assist students in 
building critical thinking skills. Our extensive literature 
review found that MMOEG offers excellent opportunities to 
develop critical thinking abilities through teamwork in 
problem-solving, strategic decision-making, and complex 
scenario analysis. However, integrating MMOEG into 
classrooms presents certain challenges. Providing teachers 
with proper support, ensuring that game content is relevant to 
educational goals, and addressing student technology and 
digital literacy issues are crucial. Despite these challenges, 
MMOEG offers several educational benefits, especially in 
boosting interactive learning and student involvement. 
Academic institutions and teachers can benefit from MMOEG 
integration if they carefully select games and create 

instructional frameworks that foster critical thinking. 

Looking ahead, future research will focus on trial 
implementations of MMOEG in educational settings to further 
validate these findings. These trials will assess the real-world 
impact of MMOEG on student engagement, critical thinking 
development, and overall learning outcomes. Both qualitative 
and quantitative assessments will be used to evaluate how well 
the integration of MMOEG aligns with curriculum goals and 
enhances critical thinking skills. Insights from these trials will 
provide empirical evidence on the effectiveness of MMOEG 
and offer valuable recommendations for refining instructional 
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approaches. To reduce current limits and maximize 
MMOEG's value as an educational resource for critical 
thinking, continual research and innovation are needed. These 
efforts will help optimize the use of MMOEG in diverse 
educational frameworks, ensuring it meets both pedagogical 

objectives and students' needs. 
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