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Abstract 

This study explores the challenges and effectiveness of game-based learning (GBL) through Minecraft: Education 
Edition (M:EE) in teaching coding and fostering creative thinking among fourth-grade students in Thailand. 
Conducted over eight weeks in 2023 at a laboratory school in Bangkok, the study involved 284 students. Data was 
gathered using scoring rubrics and reflection questionnaires to assess the impact on students’ coding and creative 
thinking skills. The results indicated that students reached high levels of performance in both areas, although more 
complex coding tasks posed challenges. Notably, performance was consistent across genders, but students who 
struggled with navigating the platform tended to score lower. Several challenges were identified, including limited 
English proficiency, platform instability, and difficulties in mouse and keyboard usage. Despite these challenges, 
students expressed high levels of enjoyment, particularly in collaborating on creative projects. They also 
demonstrated improvements in teamwork, problem-solving, and communication skills. The immersive and 
interactive nature of M:EE was well-received, fostering engagement and collaboration among the students. While 
the overall results suggest that M:EE is an effective tool for enhancing coding and creative thinking skills in young 
learners, the study also highlights areas for improvement. Technical difficulties, such as platform instability, and 
the need for additional support for students struggling with the platform, were noted as areas requiring attention. 
Furthermore, the study suggests that future research could explore ways to integrate additional scaffolding and 
support to address the challenges encountered by students with limited English proficiency and those less familiar 
with digital tools. Overall, the study affirms the potential of M:EE as a valuable tool in GBL for young learners, 
with further refinement of pedagogical approaches recommended to enhance its effectiveness. 
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1. Introduction 

Game-based learning (GBL) has emerged as an innovative educational approach, increasingly adopted by 
educators to engage students in interactive, immersive learning experiences. By utilizing the intrinsic motivational 
aspects of games, GBL creates dynamic environments that not only capture student interest but also foster the 
development of essential skills such as critical thinking, problem-solving, collaboration, and digital literacy (Plass 
et al., 2015). These skills are crucial in the 21st century, where the demands of a rapidly evolving digital economy 
require new approaches to education. Traditional teaching methods are often insufficient for preparing students to 
meet these demands, making GBL a powerful alternative.  

Among the many platforms used in GBL, Minecraft: Education Edition (M:EE) stands out as a particularly 
effective tool for cultivating 21st century skills. M:EE, an specialized version of the globally popular Minecraft 
game, is designed specifically for educational purposes. The platform provides students with an open-ended, 
flexible environment where they can engage in exploration, experimentation, and collaboration. Research indicates 
that M:EE promotes active, hands-on learning by simulating real-world scenarios, helping students develop 
cognitive and social skills necessary for success in the modern world (Bos et al., 2014). Furthermore, M:EE’s 
adaptability across various subjects makes it particularly useful for fostering coding and creative thinking skills—
two areas increasingly recognized as critical for future careers (Klimová et al., 2021). 

The demand for coding skills has surged as technology continues to integrate into daily life and professional fields. 
However, traditional coding instruction often struggles to engage students, especially younger learners, due to the 
abstract nature of coding concepts (Kafai & Burke, 2014). M:EE addresses these challenges by providing an 
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intuitive, game-based interface that allows students to engage with coding concepts in a more accessible and 
enjoyable manner. By embedding coding activities into the familiar, interactive context of a game, M:EE makes 
abstract coding concepts tangible, providing immediate feedback and encouraging experimentation (Alawajee & 
Delafield-Butt, 2021). This fosters an environment where students can learn coding through trial and error, 
improving their computational thinking skills while minimizing the fear of failure. In addition, M:EE offers 
valuable opportunities for students to develop creative thinking—a critical competency in the 21st century, this 
platform effectively engages students in an immersive and creative learning environment (Plass et al., 2015; 
Klimová et al., 2021). Creativity, the ability to think outside the box and generate innovative solutions, is highly 
valued in today’s workforce. M:EE’s sandbox environment encourages students to take ownership of their learning, 
experiment with various solutions, and engage in open-ended problem-solving. By building virtual structures, 
coding their own projects, and collaborating with peers, students not only develop technical skills but also enhance 
their creativity, teamwork, and communication abilities (Sawyer, 2007; Klimová et al., 2021). 

The educational benefits of M:EE are grounded in several learning theories. Constructivist learning theory, as 
posited by scholars like Piaget (1972) and Vygotsky (1978), emphasizes the active role of learners in constructing 
knowledge through interaction with their environment. M:EE aligns with these principles, offering students an 
immersive, interactive space where they can actively engage with content, receive real-time feedback, and 
construct their own understanding of both coding and creative tasks. Similarly, situated learning theory Lave and 
Wenger (1991) supports the use of M:EE by highlighting how students can apply theoretical knowledge in real-
world settings through simulated environments. Additionally, experiential learning theory (Kolb, 1984) reinforces 
the educational value of M:EE, as students learn through experience, reflecting on their actions and iterating on 
their tasks to achieve better outcomes (Dewey, 1938). Despite its benefits, implementing M:EE in non-English-
speaking countries like Thailand presents unique challenges. English is not widely spoken in Thailand, and many 
students face difficulties navigating English-only platforms such as M:EE. Language barriers can hinder students’ 
engagement with the platform, as they may struggle to understand instructions, coding commands, and other 
essential textual information. Overcoming these barriers is crucial to fully harness the potential of GBL in Thailand 
and other similar contexts. Nevertheless, the potential for M:EE to enhance learning development in Thailand 
remains significant, particularly in preparing students for the global digital economy. Developing coding, 
computational thinking, and creative skills is essential for Thai students to remain competitive in the workforce 
(IPST, 2018; MOE, 2023), and platforms like M:EE offer a promising means to bridge this gap. 

2. Research Objectives 

This study aims to explore the effectiveness of M:EE in developing coding and creative thinking skills among 4th 
grade students in Thailand. Specifically, it investigates how M:EE can be integrated into a non-English-speaking 
educational context, where language barriers and limited access to advanced digital tools present challenges. By 
doing so, this research provides a model for utilizing this platform to enhance educational outcomes in similar 
non-English-speaking settings. This study addresses two key research questions: How effective is Minecraft: 
Education Edition (M:EE) in developing coding and creative thinking skills in students? and How do students 
reflect on the learning experience through the M:EE platform? 

3. Literature Review 

3.1 Theoretical Foundations of Game-Based Learning 

Game-based learning (GBL) has become a prominent pedagogical strategy due to its ability to enhance student 
engagement, motivation, and learning outcomes. By integrating game mechanics into education, GBL makes 
learning more enjoyable while leveraging intrinsic motivation to foster deeper understanding. GBL is rooted in 
several educational theories, notably constructivism, situated learning, and experiential learning. Piaget (1972) and 
Vygotsky (1978) propose that learners construct knowledge through interaction with their environment, aligning 
with GBL’s immersive, feedback-driven nature (Qian & Clark, 2016). Lave and Wenger’s (1991) situated learning 
theory supports GBL by highlighting the role of contextualized, real-world applications, which enhance skill 
development (Squire, 2005). Additionally, Kolb’s (1984) experiential learning theory underscores how games 
facilitate learning through experience, enabling students to experiment, reflect, and apply new knowledge (Dewey, 
1938). 

3.2 Game-Based Learning and Its Impact on Learning Development 

Game-based learning (GBL) significantly enhances student engagement and motivation by incorporating 
competition, rewards, and immediate feedback, fostering intrinsic motivation and participation (Annetta et al., 
2009; Hamari et al., 2016). It also strengthens cognitive skills, including critical thinking, problem-solving, and 
spatial reasoning, as its interactive nature requires learners to think strategically (Connolly et al., 2012; Qian & 
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Clark, 2016). Additionally, GBL promotes social and emotional learning, as multiplayer and collaborative games 
encourage teamwork, communication, conflict resolution, and empathy (Qian & Clark, 2016; Whitton, 2010). It 
has been successfully applied across various subjects, such as science, mathematics, language learning, and 
vocational training. For instance, SimCity and Spore teach biological and ecological concepts (Barab et al., 2010), 
while DragonBox and Math Blaster simplify abstract math (Ke, 2014). Duolingo enhances language skills (Mayer, 
2019), and simulation games like Flight Simulator and SimVenture provide hands-on vocational training (Aldrich, 
2005). 

3.3 Minecraft: Education Edition and Its Role in Learning Development 

Minecraft: Education Edition (M:EE) has become a powerful educational tool, leveraging its sandbox environment 
to enhance engagement, creativity, and critical thinking. Features such as the camera, portfolio tools, and 
Classroom Mode allow students to document their learning and enable educators to manage the environment 
effectively (Miller, 2011). These capabilities make M:EE a versatile platform for cognitive development, 
particularly in coding and creative thinking. M:EE’s open-ended gameplay fosters exploration, creativity, and 
problem-solving, supporting interdisciplinary learning (Klimová et al., 2021). Its collaborative nature aligns with 
Vygotsky’s (1978) social constructivist theory, emphasizing peer interaction in learning. Additionally, M:EE 
improves spatial reasoning and persistence through problem-solving tasks, encouraging trial and error, ownership, 
and resilience (Dezuanni, 2018; Nebel, Schneider, & Rey, 2016). M:EE effectively integrates game-based learning 
(GBL) into classrooms, providing an intuitive environment for coding instruction. Its block-based interface and 
Code Builder simplify programming, making it more accessible (Kafai & Burke, 2014). Furthermore, M:EE 
nurtures creative thinking by allowing students to build, modify, and experiment, mirroring real-world problem-
solving (Qian & Clark, 2016). Research confirms that M:EE fosters innovation and collaboration, making it an 
essential tool for developing coding and creative skills (Alawajee & Delafield-Butt, 2021; Klimová et al., 2021). 
By blending learning with play, M:EE prepares students for the demands of the digital age while promoting critical 
21st-century skills. 

Sripan and Manyam (2023) mentioned that several studies have explored the role of Minecraft: Education Edition 
(M:EE) in teaching coding and enhancing creative thinking skills. Demirkiran and Hocanin (2021) investigated 
the use of M:EE in Türkiye and found that the platform helps students grasp programming concepts more 
effectively. The interactive nature of the game allows students to visualize and manipulate code within the game 
environment, making abstract programming principles more tangible and accessible. The study also highlighted 
the motivational benefits of using M:EE, as it increases student engagement and interest in coding. Similarly, 
Klimová et al. (2021) conducted a study in the Czech Republic, emphasizing how M:EE’s open-ended gameplay 
fosters an engaging learning experience. Their research found that integrating coding tasks into the game 
environment not only improves students’ programming skills but also enhances creativity and problem-solving 
abilities. The study concluded that M:EE is a valuable educational tool for making complex subjects like coding 
more enjoyable and accessible. In Italy, Bile (2022) examined how M:EE’s sandbox environment supports the 
development of computational thinking skills. The study emphasized the platform’s ability to engage students 
through interactive and immersive learning experiences, reinforcing their understanding of coding concepts. 
Findings suggest that M:EE can serve as an effective resource for educators seeking to integrate coding instruction 
into their curriculum in a more dynamic and student-centered manner. 

Additionally, Kutay and Oner (2022) explored the use of M:EE in Türkiye, focusing on its impact on students’ 
understanding of programming. Their research demonstrated that M:EE provides a more engaging and accessible 
way to learn coding compared to traditional methods. The hands-on, immersive experience allowed students to 
experiment with coding in a low-stress environment, leading to better comprehension and retention. Furthermore, 
the collaborative nature of M:EE enabled students to work together on coding challenges, improving both their 
technical and soft skills, such as teamwork and communication. 

Prior research supports M:EE’s efficacy in coding instruction through dynamic and captivating learning. 
Nevertheless, the majority concentrate on English-speaking environments, with little investigation of non-English-
speaking contexts. By analyzing the effects of M:EE in Thailand, addressing language-related issues, and 
suggesting instructional ways to improve learning for different students, this study builds on earlier studies. 

3.4 Coding and Creative Thinking Skills in Thailand Context 

Thailand’s Ministry of Education (MOE) has recognized the importance of coding skills, integrating them into the 
national curriculum to prepare students for a digital future (IPST, 2018; MOE, 2021). The inclusion of 
computational thinking and problem-solving in the curriculum highlights the relevance of coding in advancing 
students’ ability to solve real-world challenges. Researchers have shown that M:EE has played a crucial role in 
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enhancing coding and creative thinking skills among students. Integration of M:EE into classrooms promotes 
creativity and problem-solving through its interactive, game-based activities (Cózar-Gutiérrez & Sáez-López, 
2016; Edwards et al., 2021; Marnewick & Chetty, 2021; Saricam & Yildirim, 2021). 

3.5 Conceptual Framework 

By addressing these questions, this study contributes to the growing body of research on M:EE and its potential to 
transform learning in diverse cultural and linguistic environments. The findings will offer practical insights for 
educators, policymakers, and developers, helping to ensure that GBL platforms like M:EE can be effectively 
adapted to meet the needs of learners in non-English-speaking contexts. it is important to explore the potential of 
M:EE in this educational context to enhance learning development and address the unique challenges faced by 
Thai students. The conceptual framework, created by researchers, presents independent variable (IV) and 
dependent variable (DV) is shown in Figure 1. 

 

 

Figure 1. Conceptual framework of the study 

 

Figure 1 illustrates the conceptual framework of this study, which explores the impact of game-based learning 
(GBL) via Minecraft: Education Edition (M:EE) on students’ coding and creative thinking skills. The framework 
consists of independent and dependent variables, where GBL using M:EE serves as the independent variable, while 
the development of coding and creative thinking skills represents the dependent variable. The study also examines 
students’ reflections on their learning experiences with M:EE. The framework outlines three key learning phases: 
(1) basic coding and programming, (2) problem identification and debugging, and (3) practicing creativity. These 
phases are designed to assess students’ cognitive and creative development as they progress through structured 
learning activities within the M:EE platform. 

4. Method 

4.1 Research Design 

This study utilized a one-shot case study design to investigate the implementation of game-based learning through 
M:EE platform over an eight-week period. The research was conducted at the Kasetsart University Laboratory 
School Center for Educational Research and Development (KUS) in Bangkok, Thailand. 

4.2 Participants 

The study involved seven (7) class sections of 4th grade students from KUS in the academic year 2023, totaling 
284 students, without random sampling. All participants had prior exposure to basic coding through the Scratch 
platform when they were in third grade, but none had experience using the M:EE platform before the study. The 
researchers included both quantitative and qualitative approaches to ensure a well-rounded analysis of student 
performance and reflections, offset the absence of a control group. In every class section, students shared similar 
characteristics, including a mix of abilities and no special arrangements. Hence, the researchers confirmed the 
homogeneity of students across all class sections, as per the school’s policy.  

4.3 Instruments 

This study employed a mixed-methods approach, utilizing both quantitative and qualitative instruments to assess 
students’ coding and creative thinking skills while engaging with Minecraft: Education Edition (M:EE). The 
instruments were carefully designed to evaluate specific competencies and ensure a comprehensive understanding 
of students’ learning experiences. 

4.3.1 Coding and Creative Thinking Rubrics  

The primary instruments used in this study were scoring rubrics designed to measure students’ coding proficiency 
and creative thinking skills. The coding rubric assessed three key areas: basic programming competency, problem 
identification and debugging skills, and the ability to apply coding concepts effectively. Meanwhile, the creative 
thinking rubric focused on evaluating originality and flexibility in project designs, elaboration and depth of ideas, 

Independent Variable (IV) Dependent Variables (DV) 

Game-Based Learning (GBL) via 

Minecraft: Education Edition (M:EE) 

 Students’ coding and creative thinking skills 

 Students’ reflections 
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and the application of creative problem-solving within the game environment. These rubrics provided quantitative 
data on students’ performance, enabling a structured assessment of both their technical and creative capacities. 

4.3.2 Reflection Questionnaires 

To complement the quantitative assessment, reflection questionnaires were administered to capture students’ 
perceptions and learning experiences. These questionnaires gathered qualitative insights on key aspects, including 
students’ engagement and enjoyment with Minecraft: Education Edition (M:EE), the challenges they faced during 
gameplay and learning, and their suggestions for improving the platform. By integrating both rubrics and 
questionnaires, the study ensured a well-rounded evaluation of students’ skill development and overall learning 
reflections. 

4.3.3 Validity and Reliability Assessment 

To ensure the validity and reliability of the research instruments, three educational experts reviewed the rubrics 
and questionnaires using a structured evaluation checklist. The content validity was assessed through expert 
agreement on the alignment of rubric criteria with learning objectives, while inter-rater reliability was verified by 
analyzing scoring consistency across multiple evaluators. Based on expert recommendations, lesson plans were 
refined, and rubric criteria were adjusted to enhance clarity and objectivity, strengthening the instruments’ ability 
to assess student learning outcomes accurately. 

4.4 Data Collection 

Research data was collected during an 8-week teaching period in the first semester of the 2023 academic year. 
Each week included two teaching sessions, totaling 100 minutes. The researchers collaborated with teachers in 
multiple meetings to finalize lesson plans, ensuring students would benefit. Three main steps of learning contents 
show in Figure 2; whilst student assessment weeks outlined in Table 1. 

 

 
Figure 2. Three main steps of learning contents. 

 

Figure 2 illustrates the three main learning components of the study: “basic coding and programming,” “problem 
identification and debugging,” and “creativity practice.” Each component is supported by lessons within the M:EE 
to ensure learning outcomes are achieved. Table 1 presents the 8-week instructional topics and assessment schedule, 
with evaluations conducted at specific intervals, culminating in a total score of 100 points. 

 

Table 1. Summary of topics, evaluation, and scores during 8 weeks of teaching 

Week Topics Evaluation Scores 

1 Introduction to Minecraft: Education Edition - - 
2 Basic coding and programming #1 - - 
3 Basic coding and programming #2  30 
4 Identifying problems and debugging #1 - - 
5 Identifying problems and debugging #2  30 
6 Introduction to Creative Mode - - 
7 Teamwork in a creative project - - 
8 Presentation of the creative project  40 
Total 100 

 

4.5 Data Analysis 

Descriptive statistics such as frequency counts, percentage, mean, and standard deviation were used for the 
quantitative data analysis. In addition, QDA Miner Lite (free edition), a qualitative data analysis software, was 
employed for content analysis, helping categorize and synthesize responses from the reflection questionnaires. 

Week 1-3 Week 4-5 Week 6-8 

Basic coding and programming 

- Block Coding 

- Hour of Code: AI 

Identifying problems and debugging

- Coding Fundamentals 1 

- Coding Fundamentals 2 

Practicing creativity  

- Creative Mode 



jel.ccsenet.org Journal of Education and Learning Vol. 14, No. 4; 2025 

275 

This allowed the researchers to identify key themes and recurring patterns, providing a deeper understanding of 
how M:EE was perceived by students. Level interpretations present in Table 2. 

 

Table 2. Level interpretation according to percentage and scores 

Percentage 30-score system 40-score system Level 

90–100 27–30 36–40 Very high 
80–89 24–26 32–35 High 
70–79 21–23 28–31 Intermediate 
60–69 18–20 24–27 Low 
0–59 0–17 0–20 Very low 

 

4.6 Ethical Considerations 

This study received ethical approval from the Kasetsart University Research Ethics Committee (COE66/100) and 
obtained informed consent from participants and guardians. Confidentiality and anonymity were ensured through 
data coding and secure storage. All activities using Minecraft: Education Edition (M:EE) aligned with educational 
objectives, minimizing risks and ensuring student well-being. 

4.7 Limitations 

Limitations include the lack of a control group, a short duration, and a single-school focus, limiting generalizability. 
Language barriers and platform instability also posed challenges. Future research should address these by 
expanding scope and duration. 

5. Results 

5.1 The Effectiveness of M:EE on Coding and Creative Thinking Skills Development 

In accordance with the 8-week lesson plans and the game-based learning process on the M:EE platform, students 
received three key summative evaluations, as shown in Table 3; whilst results on the average scores of students’ 
coding and creative thinking skills were in Table 4. 

 

Table 3. Number of summative evaluations in the study 

No. Skills evaluated Week Scores 

1st Coding #1: Basic coding and programming 3rd  30 
2nd Coding #2: Identifying problems and debugging 5th  30 
3rd Creativity: Creative project 8th  40 
Total 100 

 

Table 4. Means, standard deviation, and level of students’ average scores 

Skills evaluated Mean SD Level 

Coding #1: Basic coding and programming 28.34 2.441 Very high 
Coding #2: Identifying problems and debugging 22.87 5.061 Intermediate 
Creativity: Creative project 37.27 2.371 Very high 
Total 88.49 6.695 High 

 

The findings indicate that Minecraft: Education Edition (M:EE) significantly contributed to the development of 
both coding and creative thinking skills among fourth-grade students. The overall average score was 88.49, 
classified as “high”, reflecting the platform’s effectiveness in engaging students with game-based learning. For 
coding skills development, students performed particularly well in basic coding and programming, achieving a 
mean score of 28.34, classified as “very high”. However, performance in identifying problems and debugging was 
lower, with a mean score of 22.87, classified as “intermediate”, indicating that more complex coding tasks posed 
challenges for many students. The results show strong engagement and learning in basic programming but indicate 
a need for additional support in debugging and advanced problem-solving. 
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Figure 3. Teaching and learning activities (Photos taken by the authors, 2023) 

 

In addition to coding, M:EE proved highly effective in enhancing creative thinking skills, with students achieving 
a mean score of 37.27, classified as “very high”, in their creative project performance. The platform’s open-ended, 
sandbox environment encouraged students to experiment, explore multiple solutions, and collaborate on projects, 
allowing them to take ownership of their learning. 

 

Table 5. Average scores of students’ coding and creative thinking skills by gender 

Skills evaluated Male Female 

Mean SD Level Mean SD Level 

Coding#1 28.36 2.577 Very high 28.32 2.283 Very high 
Coding#2 23.13 5.112 Intermediate 22.58 5.004 Intermediate 
Creativity 37.28 2.464 Very high 37.27 2.269 Very high 
Total 88.77 6.731 High 88.17 6.664 High 

 

Table 5 shows that gender differences in coding and creative thinking skills were negligible, with male and female 
students performing similarly across all tasks. Students of both genders demonstrated strong performance in coding 
and creative thinking, confirming M:EE as an effective platform for cultivating essential skills in a technology-
driven world. 
 

Table 6. Average scores classified by perceived difficulty of using the platform 

Perception No. of students and Percentage Mean and Levels 

N % Mean Level 

Very difficult 16 5.63 84.06 High 
Difficult 51 17.96 86.24 High 
Moderate 133 46.83 88.71 High 
Easy 26 9.15 90.77 Very high 
Very easy 29 10.21 91.69 Very high 

 

Table 6 shows that students with different perceptions of platform difficulty had different average total scores, 
with those who found Minecraft: Education Edition (M:EE) easier to navigate achieving higher scores. This 
suggests that prior exposure to similar technologies or gaming platforms contributed to better performance. 
Conversely, students with less experience faced challenges, emphasizing the need for structured onboarding and 
familiarization processes to ensure equitable engagement with the platform. The results confirm that M:EE 
enhances coding skills, with students excelling in basic tasks, demonstrating its engaging and accessible approach 
to abstract programming concepts. Additionally, M:EE fosters creative thinking by promoting experimentation, 
multiple solution exploration, and open-ended problem-solving. 

Additionally, students working in teams on creative projects not only developed technical coding skills but also 
improved soft skills such as communication, teamwork, and critical thinking. This highlights the collaborative 
nature of game-based learning (GBL) and its role in fostering both academic and interpersonal skills. These 
findings reinforce the potential of M:EE as an effective tool for integrating coding and creativity in education. 
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5.2 Students’ Reflections 

The reflection questionnaires were designed with targeted questions to enrich the research findings. After the 8-
week learning period, 284 students provided 654 detailed responses on their perceived learning outcomes. The 
results, summarized in Table 7, offer valuable insights into the impact of the learning experience. 

 

Table 7. Learning areas perceived by students 

No. Learning areas F % 

1 Learn more about coding. 236 36.1 
2 Know the platform and how to use it. 116 17.7 
3 Learn English. 66 10.1 
4 Practice using a mouse and keyboard. 47 7.2 
5 Practice problem-solving skills. 33 5.0 
6 Feel the fun of learning. 29 4.4 
7 Learn thinking skills. 25 3.8 
8 Practice and develop oneself. 20 3.1 
9 Apply in a variety of contexts. 20 3.1 
10 Create what I wanted in the game. 16 2.4 
11 Get creative. 15 2.3 
12 Built relationships with friends. 11 1.7 
13 Practice planning. 10 1.5 
14 Learn new things. 7 1.1 
15 Make wise use of my free time. 3 0.5 

Total 654 100.0 

 

Table 7 shows how the students reflected learning areas percieved. Number one is that the students have learned 
more coding skills, which is the major topic of instruction. Additionally, the students, nearly all of whom had 
never played M:EE before, have gained a deeper understanding of the game. The students have learned English 
while practicing coding, have practiced using the mouse and keyboard, have honed their problem-solving skills, 
have had fun while studying, have sharpened their thinking skills, and have learned numerous other things. Here 
are some quotes from student reflections. 

“I have learned a lot about coding, and some tasks are challenging.” 

“I knew Minecraft, but I did not know M:EE before; now I know how to use it.” 

“I believe I learned more English when using M:EE; the teachers explained their meanings.” 

“I feel more confident using the mouse and keyboard because you were always using them in M:EE.” 

“I am trained to fix problems. I have numerous opportunities to practice this skill.” 

The results indicate that students perceived significant learning gains across various areas while engaging with 
Minecraft: Education Edition (M:EE), with coding skills being the most frequently mentioned area of improvement. 
This highlights M:EE’s effectiveness in fostering coding skills, even among students who initially struggled with 
programming concepts. Qualitative responses suggest that students with prior gaming experience adapted more 
quickly to the platform, whereas those less familiar with digital environments required additional support. 
Additionally, nearly all students, regardless of prior Minecraft experience, reported gaining a deeper understanding 
of M:EE, demonstrating its accessibility. Many students also reflected on how language barriers affected their 
engagement, with some expressing frustration over English-based commands, while others viewed it as an 
opportunity to improve their language skills. These insights indicate that while M:EE enhances cognitive and 
technical development, its effectiveness could be further improved through tailored scaffolding strategies for 
diverse learners. Furthermore, the results show that M:EE fosters problem-solving abilities, as students engaged 
in creative, collaborative challenges that required critical thinking and adaptability. Many students reflected that 
they had numerous opportunities to practice solving problems, reinforcing the value of game-based learning (GBL) 
in developing essential 21st-century skills. Overall, these findings provide strong evidence that M:EE enhances 
not only coding skills but also broader competencies such as digital literacy, problem-solving, and language 
development. Future research should explore how M:EE can further support subject-specific learning and 
transversal skill development to maximize its educational impact. However, the difficulties students encountered 
while learning through the platform were analyzed, with 375 responses collected. The findings, revealing key 
insights into their experiences, are outlined below: 
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Table 8. Difficulties encountered 

No. Difficulties F % 

1 Difficulty understanding coding commands 130 34.7 
2 Limited English proficiency. 83 22.1 
3 Mouse and keyborad usage issues. 44 11.7 
4 Problems understanding the lesson. 42 11.2 
5 Platform instability. 41 10.9 
6 Computer equipment malfunctions. 17 4.6 
7 Problems with creative project production. 12 3.2 
8 Not being able to keep up with classmates 6 1.6 

Total 375 100.0 

 

Table 8 outlines several challenges students faced while using Minecraft: Education Edition (M:EE), including 
difficulties understanding coding commands, limited English proficiency, issues with mouse and keyboard usage, 
problems comprehending lessons, and platform instability. The language barrier was a significant obstacle, 
particularly for students with limited English proficiency, as they struggled to understand instructions, coding 
commands, and in-game texts. Additionally, technical difficulties such as login errors and system crashes disrupted 
the learning process and negatively impacted student engagement. These challenges highlight the need for 
localized versions of M:EE or additional instructional support to bridge the language gap. Ensuring reliable 
platform access, minimizing system errors, and providing technical support will be essential for the successful 
integration of game-based learning (GBL) in classrooms. Below are some student reflections that illustrate these 
challenges: 

“Sometimes I struggle with coding commands, and when that happens, I usually ask a friend nearby for help. 
It’s easier to get assistance from someone close by.” 

“I don’t understand some of the English vocabulary and sentences used in the game. This makes it hard to 
follow instructions, especially when I don’t know the exact meaning of certain words.” 

“I’m not very skilled at playing games, so using the mouse and keyboard is difficult for me. I have trouble 
controlling my movements and completing tasks because I’m not used to this type of interaction.” 

“Although the teacher has explained the coding tasks, I still don’t fully understand the lesson. I think it would 
help if the teacher could repeat the explanation a few more times so I can catch up and complete the coding 
activities successfully.” 

“Sometimes I experience difficulties logging into the platform. It would be much better if the Minecraft team 
could fix these technical issues to make the login process smoother.” 

In this study, students were tasked with designing a house based on their creativity while working in teams. To 
assess their reflections on the completed projects, four questions were provided, each using a 5-point rating scale 
to calculate mean scores. The results are presented in Table 9. 

 

Table 9. Students’ perceptions of a creative project (house design) 

Questions M SD Level 

I think my group has good collaboration. 4.25 0.913 Very high 
I think my house is creative. 4.20 0.746 Very high 
I think my house is already perfectly completed. 4.15 0.869 High 
I think my house is reasonable and realistic. 3.83 0.923 High 

Note. 1.00–1.79=Very low, 1.80–2.59=Low, 2.60–3.59=Intermediate, 3.40–4.19=High, 4.20–5.00=Very high (Julaihi et al., 2022) 

 

The table revealed that students’ opinions on creative projects are between ‘high’ and ‘very high’ levels. “I think 
my group has good collaboration” and “I think my house is creative” received the highest mean scores, while “I 
think my house is already perfectly completed” and “I think my house is reasonable and realistic” received lower 
scores, despite their high rating. 

After completing both the coding and creative thinking lessons, the researchers gathered additional student 
feedback on the M:EE platform, teaching methods, and learning activities. The findings, analyzed using QDA 
Miner Lite, are summarized as follows: 
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Table 10. Students’ further suggestions 

No Further suggestions F % 

1 I would like to have a Thai version. 36 44.4 
2 I want less difficult lessons. 10 12.4 
3 I would like the platform to have more features. 9 11.1 
4 I want more difficult lessons. 7 8.6 
5 The graphics should be more realistic. 5 6.2 
6 I would like to learn more variety of codes. 3 3.7 
7 I would like the instructor to repeat how to play each game. 3 3.7 
8 I would like to spend more time with friends in creative project. 2 2.5 
9 I love this kind of learning (GBL). 2 2.5 
10 The platform should fix bugs and errors. 2 2.5 
11 English vocabulary should be simplified. 1 1.2 
12 I would like the instructor to teach more slowly. 1 1.2 
Total 81 100.0 

 

Table 10 presents a range of suggestions from students regarding their experience with Minecraft: Education 
Edition (M:EE) and the overall learning process. The most common suggestion, accounting for 44.4% of the 
responses, was the request for a Thai version of the platform. This reflects the significant challenge posed by the 
English-only interface, which acted as a barrier for students with limited English proficiency. The demand for a 
localized version of M:EE underscores the need for culturally and linguistically adapted educational tools, 
particularly in non-English-speaking countries like Thailand. This finding is consistent with earlier reflections, 
where students identified language barriers as a major obstacle to engagement and comprehension. 

Moreover, 12.4% of the students suggested making the lessons less difficult, while 8.6% expressed a desire for 
more challenging content. These opposing viewpoints suggest a diverse range of abilities and learning preferences 
among the students, highlighting the importance of differentiated instruction within game-based learning 
environments. The ability to adjust the difficulty level of tasks based on students’ individual needs and prior 
experience is crucial to optimizing their learning outcomes. Another notable suggestion, raised by 11.1% of the 
students, was the desire for more features within the platform. Although M:EE was generally well-received, 
students believed that adding more functionality could further enhance the learning experience. This suggests 
opportunities for educators and developers to integrate additional interactive elements or subject-specific features 
that promote deeper engagement and creativity. Student reflections also reinforced these findings. Many students 
reported enjoying the collaborative and creative aspects of working in teams on shared projects, emphasizing the 
social and interactive nature of learning through M:EE. However, they also found mastering coding commands 
and navigating the platform challenging without sufficient guidance, indicating a need for more structured support. 

 

   

Figure 4. Samples of students’ creative project (house design) in M:EE  
(Photos taken by the authors, 2023) 

 

In conclusion, this study highlights the potential of M:EE as an effective tool for developing coding and creative 
thinking skills among students. However, challenges such as language barriers, technical issues, and the 
complexity of debugging tasks reveal the need for further adaptation of the platform and enhanced teacher support, 
particularly in non-English-speaking environments. Addressing these challenges is essential to fully realise the 
educational benefits of game-based learning (GBL). Future research should explore how GBL platforms can be 
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tailored to meet the diverse needs of students across different cultural and linguistic contexts. 

6. Discussion 

The findings of this study highlight the effectiveness of Minecraft: Education Edition (M:EE) in enhancing both 
coding skills and creative thinking among Thai fourth-grade students, aligning with the research objectives. The 
results indicate that students demonstrated strong performance in basic coding and programming, but faced 
challenges in debugging and problem-solving tasks, which required higher-order thinking skills. These findings 
align with previous studies emphasizing the role of game-based learning (GBL) in making abstract programming 
concepts more accessible through interactive, hands-on experiences (Kafai & Burke, 2014; Klimová et al., 2021). 
However, the observed difficulties in debugging suggest that additional instructional scaffolding or teacher 
interventions may be necessary to support students in mastering more complex coding concepts. 

In terms of creative thinking development, the study found that students engaged deeply in open-ended tasks, 
particularly in collaborative project-based learning environments. The high scores in creative project assessments 
suggest that M:EE successfully fosters imaginative problem-solving, teamwork, and self-directed learning, 
reinforcing the potential of GBL to nurture 21st-century skills (Sawyer, 2007). Student reflections further indicated 
that the platform encouraged exploration and experimentation, allowing them to take ownership of their learning 
process. These findings align with social constructivist theories, which posit that students learn best when actively 
engaged in knowledge construction through interaction with their environment and peers (Vygotsky, 1978). 

Despite its benefits, the study also uncovered several challenges that affected student engagement and performance. 
The language barrier posed a significant obstacle, as M:EE’s predominantly English interface made it difficult for 
some students to fully comprehend coding commands and instructions. This challenge is consistent with previous 
research highlighting the need for localized educational tools in non-English-speaking contexts (Warschauer, 
2003). To address this, integrating real-time translation tools, bilingual instructional materials, or adaptive learning 
interfaces could enhance accessibility and support diverse learners. Additionally, technical difficulties, such as 
platform instability and computer malfunctions, disrupted learning experiences for some students, emphasizing 
the importance of reliable digital infrastructure and teacher preparedness in integrating GBL effectively. 

Given these findings, future research should explore more structured pedagogical approaches to enhance 
debugging instruction, integrate localized content to address language barriers, and investigate the long-term 
impact of M:EE on coding retention beyond the study period. Furthermore, expanding this research to diverse 
student populations across different educational levels could provide deeper insights into the scalability and 
adaptability of game-based learning in various contexts. By addressing these challenges, educators and 
policymakers can better leverage M:EE and similar GBL platforms to equip students with essential computational 
and creative skills, preparing them for success in the digital age. 

7. Conclusion 

This study highlights the significant potential of Minecraft: Education Edition (M:EE) in enhancing students’ 
coding and creative thinking skills through game-based learning (GBL). The findings indicate that M:EE fosters 
both technical competencies, such as coding and computational thinking, and soft skills, including problem-solving, 
teamwork, and communication. These results reaffirm the transformative role of GBL platforms in modern 
education, positioning M:EE as a valuable tool for cultivating 21st-century skills and increasing student 
engagement in interactive learning environments. 

For educators and curriculum designers, this study underscores the importance of integrating innovative teaching 
approaches that leverage GBL methodologies. M:EE provides a holistic learning experience that promotes both 
technical skill development and creative collaboration. However, successful implementation requires adequate 
teacher training to equip educators with the necessary technical and pedagogical competencies. Schools should 
invest in professional development programs to enhance teachers’ ability to integrate M:EE and similar digital 
tools into their instructional strategies effectively. From a policy perspective, the success of M:EE in the Thai 
educational context suggests that education ministries and school administrators should consider incorporating 
GBL platforms into national curricula. This is especially crucial for non-English-speaking countries, where digital 
literacy plays a key role in workforce readiness. To promote inclusivity, policymakers should support the 
development of localized versions of M:EE or supplementary instructional materials in students’ native languages. 
Additionally, ensuring adequate technological infrastructure and equitable access to digital tools will be essential 
for the large-scale adoption and long-term success of GBL initiatives. 

  



jel.ccsenet.org Journal of Education and Learning Vol. 14, No. 4; 2025 

281 

8. Recommendations 

Recommendation for Future Research – While this study provides strong evidence of M:EE’s benefits, several 
limitations must be acknowledged. The one-shot case study design and absence of a control group limit the 
generalizability of the findings. Future research should adopt experimental or longitudinal designs to compare the 
effectiveness of M:EE with other instructional methods and assess its long-term impact on skill retention. 
Additionally, expanding the study across multiple educational levels and diverse student populations will provide 
deeper insights into the scalability and adaptability of M:EE in different contexts. 

Recommendation for Platform Developers and Technology Providers—Technical challenges, such as platform 
instability and language barriers, posed significant obstacles to student engagement. To enhance accessibility, 
developers should prioritize localization efforts, including multilingual support and culturally adapted content. 
Additionally, improvements in platform stability and user-friendly onboarding processes will be essential to 
optimize the learning experience for first-time users and students with limited prior exposure to digital learning 
environments. 

9. Final Thoughts 

Despite its limitations, this study provides valuable insights into the role of GBL in elementary education and the 
potential of M:EE to transform learning environments. With the appropriate support, adaptations, and further 
research, M:EE can become a cornerstone of digital learning, equipping students with the critical thinking, 
creativity, and coding skills needed to succeed in the digital age. 
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