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 Understanding the concept of spatial structures is a significant 

challenge in elementary school mathematics education due to its 

abstract nature. This study aims to evaluate the effectiveness of Ludo 

game-based learning media in enhancing students' understanding of 

spatial concepts. This research uses a literature review method to 

analyze various previous studies using game-based media to teach 

spatial concepts. The findings indicate that Ludo games significantly 

improve students’ cognitive understanding by visualizing abstract 

concepts more concretely, fostering active and interactive learning, 

and reinforcing concepts through repetition. Additionally, this 

medium enhances students' learning motivation and spatial skills. 

However, its implementation faces challenges, such as diverse student 

abilities, limited classroom time, and the need for teacher training to 

integrate the games into the curriculum. These findings highlight the 

substantial potential of Ludo games in addressing difficulties in 

mathematics education, particularly in understanding spatial concepts. 

This study recommends integrating game-based media into teaching 

strategies to create a more engaging and effective learning 

environment. 
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1. INTRODUCTION 

Understanding building space is essential to primary education, especially in 

developing students' spatial abilities. Spatial skills, including understanding shapes, sizes, 

and relationships between objects in space, are crucial in improving students' logical and 

mathematical thinking skills. Research shows that a good understanding of building space 

can help students develop the critical and analytical thinking skills necessary to solve 

mathematical problems [1], [2].  
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In the context of learning, the use of a suitable learning model, such as the Dick and 

Carey model, can increase students' understanding of the concept of building space. This 

model emphasizes the achievement of specific learning objectives and evaluating learning 

outcomes so that teachers can design more effective learning [2]. In addition, the application 

of technology in learning, such as using Wingeom software, has also been proven to improve 

students' understanding of mathematical concepts, especially in geometry and space-

building materials [1]. This shows that integrating technology into learning can strengthen 

students' understanding of complex mathematical concepts. Furthermore, the study also 

showed that spatial ability was closely related to students' mathematical communication 

skills. Students with good spatial abilities tend to relate mathematical concepts to real-life 

situations better, improving their problem-solving ability [3]. Therefore, educators must 

integrate space-building learning with encouraging students to think critically and creatively 

and connect mathematical concepts to everyday life [4], [5]. In order to achieve national 

education goals, the understanding of building space contributes to the mastery of 

mathematics material and the development of students' character, including curiosity, 

interest, and tenacity in learning [4]. Thus, primary education should specialize in teaching 

building space as an essential foundation for developing students' logical and mathematical 

thinking skills. One of them can be done through game-based learning. 

Game-Based Learning (GBL) is an innovative educational approach that utilizes play 

elements to increase student engagement and understanding in various subject areas. GBL 

creates a fun learning atmosphere and encourages students to participate actively in the 

learning process. Research shows that GBL can increase students' intrinsic motivation, an 

essential factor in learning success [6]. 

A critical aspect of GBL is its ability to simplify complex materials. For example, in 

biology learning, collaboration between games and biology materials can help students 

understand complex concepts more interactively and engagingly [7]. In addition, GBL has 

also been shown to be effective in improving the understanding of mathematical concepts. 

A study shows that game-based learning media can significantly improve students' 

understanding of mathematical concepts, although its implementation has several challenges 

[8]. This shows that GBL can effectively overcome students' difficulties in understanding 

the subject matter. 

In addition, GBL also contributes to the development of students' critical and creative 

thinking skills. In math learning, for example, students who engage in games designed to 

support the understanding of mathematical concepts significantly improve their ability to 

solve problems [9]. This approach improves academic understanding and prepares students 

to face real-world challenges better. 

The importance of GBL is also seen in the context of online learning. During the 

COVID-19 pandemic, many schools switched to online learning, and the use of games in 

online learning has proven effective in keeping students interested and engaged [10]. 

Research shows that students who learn through digital game platforms better understand 

the material taught than traditional learning methods [11]. 

Conventional learning methods often face various challenges that make it difficult 

for students to understand the concept of building space. One of the main problems is an 
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overly teacher-centric approach, where students only receive information without active 

involvement in the learning process. This can cause students to feel bored and less interested 

in the material being taught, hindering their understanding of complex concepts such as 

waking up in a space Ayuningrum et al. [12]. In addition, the lack of supporting props or 

visual media is also a factor causing students' difficulties in imagining and understanding 

three-dimensional shapes [13]. 

Research shows that students often have difficulty mentally imagining the object of 

building space, which can result in errors in understanding the properties and formulas 

associated with building that space [14]. Conventional learning methods that rely on two-

dimensional drawings in textbooks are not enough to help students develop a deep 

understanding of the shape and size of a space. Therefore, a more interactive and engaging 

approach is needed to improve students' understanding [14], [15]. One of the games that can 

be used in learning is the traditional game Ludo. 

The Ludo game was chosen as a learning medium for several reasons that support its 

effectiveness in improving students' understanding, especially in learning the concept of 

building space. First, the simplicity of Ludo's game rules allows students to quickly 

understand how to play without taking a long time to learn. These simple rules can be easily 

modified for educational purposes, such as adding questions or challenges related to building 

a space during the game. This allows educators to adapt the game to the material being 

taught. 

Second, as a board-based game, Ludo has interactive elements that can increase 

student engagement. Student engagement is essential in learning to ensure they listen and 

actively participate in the learning process. Research shows that games that involve social 

interaction, such as Ludo, can increase students' motivation and interest in learning. When 

students play Ludo, they learn about building space and practice social skills, such as 

cooperation and communication, which are very important in an educational context. 

In addition, Ludo games can also be used to teach strategy and problem-solving. 

Students must think critically to determine the best moves in the game, which can be applied 

in the context of mathematical problem solving, including in understanding the building of 

space. Thus, Ludo not only serves as a tool to teach concepts but also as a means to develop 

higher-level thinking skills. 

The primary purpose of this literature review is to explore the effectiveness of Ludo 

game-based learning media in improving the understanding of the concept of building space 

in elementary school students. Ludo, as a simple and interactive game, offers an exciting 

way to teach mathematical concepts that students often find difficult. By utilizing the 

element of play, it is hoped that students can be more actively involved in the learning 

process, which in turn can increase their motivation and understanding of the building 

materials of the space [16], [17]. 

In addition, the secondary objective of this review is to evaluate the extent to which 

game-based learning has been applied in the context of spatial concept education. Game-

based learning, including Ludo, is efficacious in improving students' spatial skills, which is 

essential in understanding space building [16], [18]. This review aims to identify best 

practices and challenges in applying game-based learning media in educational settings by 
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evaluating various existing research. In this context, the literature review will also discuss 

how the Ludo game can be modified to meet specific learning needs, such as adding elements 

of questions or challenges related to building space. It is essential to point out that game-

based learning media is not just a means of entertainment but can also effectively achieve 

educational goals [19]. 

The significance of this research lies in its contribution to the development of 

innovative learning methods, especially in the context of using Ludo games as a learning 

medium to improve the understanding of the concept of building space in elementary school 

students. The results of this literature review can provide a solid basis for further research 

by identifying the effectiveness of play in educational contexts and providing insights into 

how game elements can be integrated into the curriculum to achieve better learning goals. 

By exploring the effectiveness of game-based learning media, this research can also 

guide educators in applying innovative learning methods in the classroom. Educators can 

use the findings from this review to design more interactive and engaging learning activities, 

improving students' understanding of the concept of building space and increasing their 

motivation and engagement in the learning process. For example, by modifying the Ludo 

game to include questions or challenges related to building space, educators can create a 

more contextual and relevant learning experience for students. 

In addition, this review can also help evaluate the extent to which game-based 

learning has been applied in the context of spatial concept education. By identifying best 

practices and challenges faced in implementing game-based learning media, this research 

can provide valuable recommendations for developing curriculum and teaching strategies in 

the future. It is essential to ensure that the learning methods used are practical and follow the 

needs and characteristics of students. 

 

2. METHOD 

This study uses the literature review method to identify and analyze the effectiveness 

of game-based learning media, especially Ludo, in improving the understanding of the 

concept of building space in elementary school students. The literature review was chosen 

because this approach allows researchers to filter, assess, and integrate findings from various 

studies that have been conducted before [20]. 

 

Literature Selection Criteria 

The literature selection process is carried out by considering several criteria. 

Inclusion criteria include research that focuses on: 

1. Game-based learning in the context of primary education, especially those exploring 

games' role in improving understanding of spatial concepts. 

2. The use of Ludo or board-based games in the learning process. 

a. A study examines spatial understanding and the concept of building space in 

elementary school students. 

b. Articles published in peer-reviewed journals and indexed in leading databases, such 

as Scopus, Sinta, and other academic sources. 
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The exclusion criteria include research irrelevant to spatial learning or focused on board-

based games as a learning medium. 

 

Data Source 

Literature data was collected from several scientific journal databases, including 

Google Scholar, ScienceDirect, ProQuest, and JSTOR. The search was conducted using 

relevant keywords, such as "Ludo game-based learning," "teaching spatial concepts," and 

"elementary school education." Researchers also limited the period of article publication in 

the last ten years (2013-2023) to ensure that the literature used reflects the latest findings. 

 

Data Collection Procedure 

The literature search begins by identifying relevant articles through a systematic 

search process. Articles that meet the inclusion criteria are further filtered to ensure their 

suitability for the research topic. The search results include studies that focus on using games 

as learning aids, with particular attention to the use of Ludo in learning the concept of 

building space. 

 

Data Analysis Process 

Data analysis was carried out using a narrative synthesis approach, where the 

findings from various studies were analyzed thematically to identify patterns, general 

outcomes, and influential variables in the use of board-based game media for learning. The 

collected articles were analyzed to assess the effectiveness of games in improving students' 

spatial skills and the role of games in increasing motivation and understanding of the concept 

of building space. 

 

Validity and Limitations 

Only articles from indexed journals that have undergone a peer-review process are 

included in this review to maintain validity. However, the limitations of this review literature 

include the limited number of studies that specifically examine the use of Ludo in learning, 

so that some literature that uses similar games is also considered a comparative reference. 

 

3. RESULTS AND DISCUSSION 

 Ludo game-based media affects students' cognitive understanding in learning spatial 

structures, depending on the problem formulation, research objectives, and results. Ludo 

games are a medium adjusted to the developmental stage of elementary school students 

entering the concrete operational stage. Teaching abstract concepts concretely makes it 

easier for today's children to understand them.  

Mathematical concepts are inherently abstract, which can pose significant challenges 

for students in understanding and applying these concepts in real-world contexts. To 

facilitate this understanding, it is essential to utilize media that can help students translate 

abstract mathematical ideas into tangible, relatable experiences. Game-based learning, 

mainly through interactive games like Ludo, has shown promise in bridging this gap. 
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One of the key advantages of using games like Ludo in mathematics education is 

their ability to create an engaging and interactive learning environment. Games inherently 

motivate students by providing a fun and competitive atmosphere, which can enhance their 

willingness to participate in learning activities. For instance, research has indicated that 

educational games can improve learning outcomes by making abstract concepts more 

accessible and enjoyable [16]. The interactive nature of games allows students to experiment 

with mathematical ideas in a low-stakes setting, where they can make mistakes and learn 

from them without the pressure of traditional assessments. 

Moreover, games can be designed to incorporate specific mathematical concepts, 

allowing for targeted learning experiences. For example, a modified version of Ludo can 

include questions or challenges related to geometric shapes and properties, enabling students 

to apply their knowledge in a practical context [16]. This approach not only reinforces their 

understanding of the material but also helps them see the relevance of mathematics in 

everyday life. 

 

  
Figure 1. Ludo learning media based on spatial figures 

 

Ludo media is a game-based media format for children. Therefore, it is inseparable 

from children's activities, such as games, and is suitable for learning. This follows the 

statement that games adapted from children's games have become learning media relevant 

to learning in schools and are one type of media that can be used as a container to involve 

students in learning. 

The media developed by researchers have specific rules compared to Ludo, which 

was previously developed by Jannah and Wiyatmo [21]. The Ludo they developed, the ludo 

game can calculate the addition or subtraction in the dice roll against the game in progress, 

or students can find out what kind of spatial shape in the dice game they get, in the 

researchers did not explain the rules of the game in detail. They only use students who 

understand how to play Ludo to explain to their friends who do not know how to play Ludo 

so that the Ludo game will be effective in its game. 
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Ludo games were chosen as a learning media because of the researcher's interest. 

This is because previous research shows that Monopoly is more suitable for planar materials, 

while Snakes and Ladders are more suitable for use on materials with a number concept. 

This game requires you to develop strategies you will not find in other games, such 

as Snakes and Ladders. Monopoly media was chosen because of the need for spatial material, 

allowing students to develop their imagination using Ludo media. The findings of previous 

research on the ludo game can be seen in Table 1. 

 

Table 1. Research related to the Ludo game 
Author and Year Journal Name Research result 

Kamin et al. [22] Journal of Instructional 

Development Research 

Ludo games can improve mathematical 

skills in spatial geometry material. 

Azizah & Fitrianawati 

[23] 

WASIS: Scientific Journal 

of Education 

The study showed that the Ludo game 

media effectively improved learning on 

simple fraction material. 

Izzaty et al. [24] Buana Pendidikan: Journal 

of the Faculty of Teacher 

Training and Education 

The study results showed that the Ludo 

game media effectively improved 

learning on subtraction operations 

material. 

Mawarni et al. [25] Indonesian Journal of 

Elementary Education 

(IJOEE) 

Ludo games can improve mathematical 

skills in geometry material. 

 

Based on table 1 shows that the ludo game media is widely used to overcome learning 

problems in mathematics subjects. Ludo games can teach material through abstract concepts 

concretely [21], [22], [23], [24], [25]. The use of Ludo game-based media in learning spatial 

geometry among elementary school students significantly impacts their cognitive 

understanding. However, several limitations and challenges need to be considered to get a 

more comprehensive picture of the effectiveness of this media. The limitations in using Ludo 

include: 

1. Learning Context: Ludo, while attractive, may not be suitable for all learning contexts. 

Students with different backgrounds in understanding mathematics may struggle with 

the adapted rules of the game. If students are unfamiliar with how to play or do not have 

adequate basic skills, they may not be able to get the most out of the medium. 

2. Learning Focus: This medium can risk distracting students from the main learning 

objectives. Games can become too focused on the competitive aspect and de-emphasize 

the more profound understanding of mathematical concepts. 

3. Time Constraints: In a time-constrained classroom setting, using games may require 

more time for preparation and implementation than conventional teaching methods. This 

can be challenging for teachers who must complete the curriculum within a specific time. 

However, the Effectiveness of Using Ludo Game-Based Learning Media to Improve 

Understanding of the Concept of Spatial Building in Elementary School Students Has 

Challenges and Unexpected Results: 
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1. Diversity of Student Abilities: In a heterogeneous class, not all students may benefit 

equally from this learning medium. Students who are quicker to grasp concepts may 

dominate the game, while slower students may feel left out. 

2. Lack of Teacher Knowledge: The success of implementing Ludo in learning depends on 

how well teachers understand how to use this media. If teachers are not well trained, 

learning outcomes can be suboptimal. 

3. Evaluation and Feedback: While Ludo offers quick feedback, assessing students’ 

conceptual understanding may not always be accurate. Assessments that rely too heavily 

on game outcomes may give a misleading picture of students’ understanding. 

Comparison with Similar Studies Previous studies have shown that Ludo effectively 

improves students' understanding of various aspects of mathematics, including spatial 

figures [22], [25]. However, comparison with similar studies shows that the results can vary. 

For example, in a study by Puspitasari et al. [26], students' engagement levels in other board-

based games, such as Monopoly, showed more significant results in a geometric context 

despite increased understanding. Although Ludo has many advantages, no single medium 

can be considered universal for all students or contexts. 

In this context, it is essential to conduct further research comparing the effectiveness 

of Ludo with other game-based learning media. Such research can provide deeper insights 

into when and how Ludo is most effectively used and how to adapt this media's use to the 

student's needs. 

By considering the limitations and challenges and comparing the results with other 

studies, a better understanding of the effectiveness of using Ludo as a learning medium in 

geometric geometry is expected. This critical approach is essential for developing more 

effective and inclusive learning strategies. 

By teaching abstract concepts concretely, children will find it easier to understand 

them. Mathematical concepts are abstract, so using mathematics in learning is easier to 

manage. Media is needed to help students change abstract concepts into tangible ideas. 

Because mathematics is abstract, students need resources such as learning media to help 

them understand abstract mathematical information. 

Previous research results, as presented by Kamin et al. [22], Azizah and Fitrianawati 

[23], and Mawarni et al. [25], show that Ludo game media is efficacious in improving 

mathematical skills in geometry and simple fractions. These findings support our hypothesis 

that Ludo can be modified to explain the concept of spatial shapes, such as cubes, blocks, 

and other geometric shapes. This study continues and expands on existing understanding, 

showing how Ludo games can help students visualize and understand more complex 

concepts. 

 

3.1. Geometry Learning Draft 

The geometry of solid shapes is an essential branch of mathematics that studies the 

shape, size, and relative position of an object and the properties of space. In the context of 

primary and secondary education in Indonesia, learning about solid shapes is a crucial 
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component of the mathematics curriculum. According to Suwito et al. [27], learning 

geometric shapes aims to understand abstract concepts and develop students' visual-spatial 

abilities, which are necessary in various areas of life. 

Basic concepts in studying geometric shapes include: 

1. Introduction to geometric shapes such as cubes, cuboids, prisms, pyramids, cylinders, 

cones, and spheres. 

2. Properties of geometric shapes include the number of sides, edges, and corner points. 

3. Space builder network. 

4. Surface area and volume of geometric shapes. 

5. Relationship between spatial structures. 

Maharani et al. [28] emphasized that a strong understanding of the geometric 

concepts of geometric shapes can help students solve more complex mathematical problems 

and apply them in everyday life. Therefore, educators need to design effective and 

meaningful learning. 

In its implementation, learning spatial geometry in Indonesia often faces challenges. 

According to research conducted by Puspitasari et al. [29], One of the main difficulties 

students face in understanding the concept of spatial geometry is low visualization and 

abstraction skills. An innovative learning approach and appropriate learning media are 

needed to overcome this. 

One approach that is considered adequate is problem-based learning (PBL). Widodo 

et al. [30] stated that applying PBL in learning spatial figures can improve students' problem-

solving and mathematical reasoning abilities. In addition, the use of technology and 

interactive learning media is also considered to be able to help students visualize abstract 

concepts in geometric forms. 

Integrating augmented reality (AR) in educational settings, particularly spatial 

geometry, has shown significant potential in enhancing students' conceptual understanding 

and interest in learning. AR bridges the physical and virtual worlds, allowing students to 

visualize complex geometric concepts more interactively and engagingly. For instance, AR 

applications can project three-dimensional models of geometric shapes, enabling learners to 

manipulate and explore these structures in real time, which fosters a more profound 

comprehension of spatial relationships and properties [31], [32]. This immersive experience 

not only aids in conceptual clarity but also stimulates students' curiosity and motivation to 

learn as they interact with the content dynamically [33], [34]. 

Moreover, the pedagogical advantages of AR extend beyond mere visualization; they 

also encompass the enhancement of learning engagement. Research indicates that AR can 

transform traditional learning environments into interactive spaces where students are more 

actively involved in their learning processes [32], [34]. This active participation is crucial 

for subjects like spatial geometry, where abstract concepts often lead to disengagement. By 

utilizing AR, educators can create a more stimulating learning atmosphere that captures 

students' interests and encourages exploration and experimentation with geometric concepts 

[35], [36]. Furthermore, studies have demonstrated that AR-based learning tools can improve 

academic performance, as students can grasp complex ideas more effectively through 

interactive learning experiences [33], [37]. 
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3.2. The benefits of using spatial learning media using the Ludo game 

Integrating spatial learning media, mainly through games like Ludo, offers numerous 

benefits in enhancing spatial skills among learners. Spatial learning media are designed to 

improve the ability to visualize and manipulate objects in space, which is crucial for various 

academic and real-world applications. Research indicates that game-based learning can 

significantly enhance spatial reasoning and cognitive skills. For instance, Merabet et al. 

emphasize the importance of contextual learning through gameplay, suggesting that such 

interactive experiences can facilitate the learning process by adapting to individual 

challenges and needs [38]. This adaptability is particularly beneficial in educational settings 

with diverse learning styles. 

Moreover, the effectiveness of video games in improving spatial skills has been 

substantiated by meta-analyses, which highlight the malleability of these skills through 

targeted training. Uttal et al. found that playing action-oriented video games, often requiring 

spatial awareness and mental rotation, can significantly improve spatial abilities [39]. This 

finding aligns with the notion that games like Ludo, which involve strategic movement and 

planning, can similarly enhance spatial reasoning. The interactive nature of such games 

encourages players to visualize movements and outcomes, reinforcing their spatial 

understanding. 

In addition to enhancing spatial skills, using games in educational contexts can also 

improve overall learning outcomes. Khairani et al. noted that instructional media, including 

games, can effectively boost students' spatial abilities in mathematics education [40]. This 

is particularly relevant for games like Ludo, which can be adapted to teach mathematical 

concepts such as counting, probability, and strategy. Incorporating educational content into 

gameplay makes learners more likely to engage with the material and retain information, 

thus improving their academic performance. 

Furthermore, traditional games have been shown to facilitate understanding 

geometric concepts, as highlighted by Yumiati's research on the Baju Simi game [41]. This 

suggests that the principles underlying Ludo can similarly be applied to teach spatial 

concepts in a fun and engaging manner. The combination of play and learning enhances 

motivation and allows for the practical application of theoretical knowledge, making the 

learning experience more meaningful. 

Finally, the role of spatial learning media in fostering motivation and engagement 

cannot be overlooked. Sari's study on 3D learning media indicates that interactive tools can 

significantly enhance spatial thinking abilities among students [42]. The enjoyment derived 

from playing games like Ludo can lead to increased participation and a positive attitude 

toward learning, which is essential for effective education. By creating an enjoyable learning 

environment, educators can harness the benefits of spatial learning media to cultivate 

essential skills in students. 

 

7. CONCLUSION 

The use of Ludo game-based learning media has been proven to have a positive 

impact on improving students' cognitive understanding, especially in spatial geometry 

material. Based on various studies, the Ludo game has succeeded in helping students 
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understand abstract concepts more concretely, thus encouraging their interest and motivation 

to learn. These findings indicate that an interactive and fun learning approach can overcome 

students' difficulties understanding complex geometric concepts. The main benefits of using 

Ludo media in learning include increasing interest and motivation, strengthening conceptual 

understanding, and developing spatial skills. Practical implications for teachers and 

education policymakers are the need to integrate game-based learning media into the 

curriculum, especially for elementary education. This can be done through training for 

teachers to design and implement innovative and interactive learning methods. In addition, 

policies that support the use of technology and exciting learning media are needed to create 

a conducive learning environment. For future research, several potential areas can be 

explored, including comparison of learning methods, use of modern technology, and 

differentiation of learning. 

 

REFERENCE 

[1] N. Akmal, “Pengaruh Penggunaan Software Wingeom Terhadap Pemahaman Konsep Matematis dan 

Motivasi Belajar Siswa SMP Negeri 1 Matangkuli,” Suska Journal of Mathematics Education, vol. 8, 

no. 2, p. 117, Nov. 2022, doi: 10.24014/sjme.v8i2.16330. 
[2] M. D. Setyawan and L. El Hakim, “Pengembangan Desain Pembelajaran Matematika Menggunakan 

Model Dick And Carey Pada Materi Bangun Ruang Sisi Datar,” Jurnal Pendidikan Indonesia, vol. 4, 

no. 7, pp. 709–721, Jul. 2023, doi: 10.59141/japendi.v4i7.2036. 

[3] B. Gunur, D. A. Lanur, and P. Raga, “Hubungan kemampuan numerik dan kemampuan spasial 

terhadap kemampuan komunikasi matematis siswa,” Pythagoras: Jurnal Pendidikan Matematika, vol. 

14, no. 2, pp. 224–232, Dec. 2019, doi: 10.21831/pg.v14i2.27250. 

[4] H. Hendriana and G. Kadarisma, “Self-Efficacy dan Kemampuan Komunikasi Matematis Siswa SMP,” 

JNPM (Jurnal Nasional Pendidikan Matematika), vol. 3, no. 1, p. 153, Mar. 2019, doi: 

10.33603/jnpm.v3i1.2033. 

[5] D. A. Prayoga, K. Kartini, and T. Solfitri, “Rancangan E-LKPD Materi Bangun Ruang Sisi Datar 

Berbasis Discovery Learning untuk Memfasilitasi Kemampuan Pemahaman Matematis Peserta Didik 

Kelas VIII SMPMTs,” Juring (Journal for Research in Mathematics Learning), vol. 5, no. 4, p. 311, 

Dec. 2022, doi: 10.24014/juring.v5i4.17570. 

[6] E. M. Ulfa, L. N. Nuri, A. F. P. Sari, F. Baryroh, Z. R. Ridlo, and S. Wahyuni, “Implementasi Game 

Based Learning untuk Meningkatkan Kemampuan Literasi dan Numerasi Siswa Sekolah Dasar,” 

Jurnal Basicedu, vol. 6, no. 6, pp. 9344–9355, Sep. 2022, doi: 10.31004/basicedu.v6i6.3742. 

[7] Y. Bare, S. H. J. Putra, Y. N. Bunga, O. Y. T. Mago, M. S, and Y. B. Tematan, “Implementasi Biology 

Club I di SMA Karitas Watuneso, Kecamatan Lio Timur, Kabupaten Ende,” Jurnal ABDINUS : Jurnal 

Pengabdian Nusantara, vol. 4, no. 2, pp. 321–328, Jan. 2021, doi: 10.29407/ja.v4i2.15286. 

[8] R. A. Ardani and N. H. Salsabila, “Media Pembelajaran Berbasis Game: Dapatkah Meningkatkan 

Pemahaman Konsep Matematis?,” Mathematics Education And Application Journal (META), vol. 2, 

no. 2, pp. 8–17, Feb. 2021, doi: 10.35334/meta.v2i2.1832. 

[9] M. Maulidina, S. Susilaningsih, and Z. Abidin, “Pengembangan Game Based Learning Berbasis 

Pendekatan Saintifik Pada Siswa Kelas IV Sekolah Dasar,” JINOTEP (Jurnal Inovasi dan Teknologi 

Pembelajaran) Kajian dan Riset dalam Teknologi Pembelajaran, vol. 4, no. 2, pp. 113–118, Jul. 2018, 

doi: 10.17977/um031v4i22018p113. 

[10] P. A. Hidayat and R. Nuraeni, “Kemampuan pemahaman matematis siswa smp pada materi 

perpangkatan dan bentuk akar secara daring pada masa pandemi covid-19 di desa jayaraga,” Jurnal 

Inovasi Pembelajaran Matematika: PowerMathEdu, vol. 1, no. 2, pp. 183–192, Oct. 2022, doi: 

10.31980/powermathedu.v1i2.2230. 

[11] A. R. Denham, “Supporting conceptual understanding of the associative and distributive properties 

through digital gameplay,” J Comput Assist Learn, vol. 31, no. 6, pp. 706–721, Dec. 2015, doi: 

10.1111/jcal.12113. 

[12] L. Ayuningrum, A. P. Kusuma, and N. K. Rahmawati, “Analisis Kesulitan Siswa dalam Pemahaman 

Belajar serta Penyelesaian Masalah Ruang Dimensi Tiga,” JKPM (Jurnal Kajian Pendidikan 

Matematika), vol. 5, no. 1, p. 135, Dec. 2019, doi: 10.30998/jkpm.v5i1.5277. 



        https://doi.org/10.58421/misro.v4i1.280 

 

102 

[13] A. H. Kridalaksana, A. Y. Rangan, and B. Satria, “Pembelajaran Bangun Ruang Berbasis Augmented 

Reality dengan Metode Marker Augmented Reality,” Sebatik, vol. 15, no. 1, pp. 19–24, Jan. 2016, doi: 

10.46984/sebatik.v15i1.71. 

[14] J. Bata and E. V. B. Anggipranoto, “Pengembangan Aplikasi Virtual Reality untuk Pembelajaran 

Bangun Ruang Kelas V Sekolah Dasar menggunakan Model ADDIE,” JIIP - Jurnal Ilmiah Ilmu 

Pendidikan, vol. 6, no. 2, pp. 826–832, Feb. 2023, doi: 10.54371/jiip.v6i2.1536. 

[15] A. Fauzi, A. Buchori, and D. Wulandari, “Pengembangan Media Berbasis Android dengan Fitur 

Augemented Reality Menggunakan Pendekatan Etnomatematika Materi Bangun Ruang Sisi Datar Di 

SMP,” Imajiner: Jurnal Matematika dan Pendidikan Matematika, vol. 3, no. 6, pp. 484–495, Nov. 

2021, doi: 10.26877/imajiner.v3i6.7911. 

[16] M. A. Akanmu and C. O. Adeniyi, “Effects Of Mathematical Games on Senior Secondary Students’ 

Academic Performance in Mathematics in Ejigbo, Osun State, Nigeria,” ATTARBAWIY: Malaysian 

Online Journal of Education, vol. 5, no. 1, pp. 1–9, Oct. 2021, doi: 10.53840/attarbawiy.v5i1.1. 

[17] P. Alia and I. Iswendi, “Pengembangan Permainan Ludo Kimia sebagai Media Pembelajaran pada 

Materi Termokimia,” Entalpi Pendidikan Kimia, vol. 2, no. 3, pp. 20–28, Sep. 2021, doi: 

10.24036/epk.v2i3.173. 

[18] H. I. Agbabiaka, M. A. Doguwa, and E. Ukpong, “Female Student Participation in Recreational 

Activities: A Study of Facilities Availability and Its Influencing Factors in Nigerian Northern 

University,” Recreational Sports Journal, vol. 47, no. 1, pp. 57–66, Apr. 2023, doi: 

10.1177/15588661231154489. 

[19] V. Arufe-Giráldez, A. Sanmiguel-Rodríguez, O. Ramos-Álvarez, and R. Navarro-Patón, “News of the 

Pedagogical Models in Physical Education—A Quick Review,” Int J Environ Res Public Health, vol. 

20, no. 3, p. 2586, Jan. 2023, doi: 10.3390/ijerph20032586. 

[20] J. W. Creswell, Educational research : planning, conducting, and evaluating quantitative and 

qualitative research, 4th ed. Boston: Pearson, 2012. 

[21] M. M. Jannah and Y. Wiyatmo, “Pengembangan Media Pembelajaran Permainan Ludo Untuk 

Meningkatkan Penguasaan Materi Dan Minat Belajar Fisika Peserta Didik SMA,” Jurnal Pendidikan 

Fisika Tahun, pp. 240–249, 2018. 

[22] V. A. Kamin, D. Safitri, F. S. D. Utami, and Leonard, “Pengembangan Media Pembelajaran Ludo 

Untuk Materi Logaritma,” Journal of Instructional Development Research, vol. 1, no. 2, pp. 88–99, 

2020. 

[23] A. N. Azizah and M. Fitrianawati, “Pengembangan Media Ludo Math Pada Materi Pecahan Sederhana 

Bagi Peserta Didik Kelas III Sekolah Dasar,” WASIS : Jurnal Ilmiah Pendidikan, vol. 1, no. 1, pp. 28–

35, Jun. 2020, doi: 10.24176/wasis.v1i1.4709. 

[24] A. D. Izzaty, Sunanih, and M. Nurfitriani, “Pengembangan Media Pembelajaran Permainan Ludo Pada 

Materi Operasi Pengurangan Kelas 3 MIS Sindangraja,” Buana Pendidikan: Jurnal Fakultas Keguruan 

dan Ilmu Pendidikan, vol. 17, no. 1, pp. 33–41, Feb. 2021, doi: 10.36456/bp.vol17.no1.a3139. 

[25] G. A. Mawarni, S. Sukirwan, and I. A. V. Y, “Pengembangan Media Pembelajaran Ludo Smart 

Geometry berbasis Ekspedisi Budaya Banten Pada Siswa Kelas V A Di SDN Cogreg 1 Tangerang 

Banten ,” Indonesian Journal of Elementary Education (IJOEE), vol. 1, no. 2, Aug. 2020, doi: 

10.31000/ijoee.v1i2.2929. 

[26] I. P. Puspitasari, Y. Rachmawati, N. F. Romadona, and I. Purnamasari, “Bengkulu’s Traditional Games 

for Young Children,” 2021. doi: 10.2991/assehr.k.210322.007. 

[27] D. D. H. Jatmiko, S. Sunardi, S. Susanto, and A. Suwito, “The Development of Geometric Rows and 

Sequences Problem-Based Learning with Liveworksheet Media,” JIML, vol. 6, no. 4, pp. 308–318, 

2023. 

[28] S. Maharani, A. N. Mu’arif, and T. Andari, “Computational Thinking : Vocational Students 

Abstraction in Solve the Geometric Pattern Problem,” AL-ISHLAH: Jurnal Pendidikan, vol. 15, no. 4, 

Dec. 2023, doi: 10.35445/alishlah.v15i4.2478. 

[29] S. Panggabean et al., Sistem student center learning dan teacher center learning. Bandung: CV. 

MEDIA SAINS INDONESIA, 2021. 

[30] A. Widodo, I. Z. N. Huda, D. Rochintaniawati, and R. Riandi, “Effect of Argumentation-Based 

Teaching on Students’ Understanding, Reasoning and Decision-Making Concerning Food 

Preservatives,” Jurnal Penelitian Pendidikan IPA, vol. 9, no. 3, pp. 1418–1424, Mar. 2023, doi: 

10.29303/jppipa.v9i3.2951. 

[31] S. Nigam and Prof. S. C, “Augmented Reality in Education System,” Int J Res Appl Sci Eng Technol, 

vol. 10, no. 7, pp. 397–401, Jul. 2022, doi: 10.22214/ijraset.2022.45202. 



 https://doi.org/10.58421/misro.v4i1.280  

 

 

103 

[32] R. Fernández-Enríquez and L. Delgado-Martín, “Augmented Reality as a Didactic Resource for 

Teaching Mathematics,” Applied Sciences, vol. 10, no. 7, p. 2560, Apr. 2020, doi: 

10.3390/app10072560. 

[33] S. A. H. Morales, L. Andrade-Arenas, A. Delgado, and E. L. Huamani, “Augmented Reality: Prototype 

for the Teaching-Learning Process in Peru,” International Journal of Advanced Computer Science and 

Applications, vol. 13, no. 1, 2022, doi: 10.14569/IJACSA.2022.0130194. 

[34] S. Rezwan Shihab, N. Sultana, and A. Samad, “Pedagogy Designing With Augmented Reality: a 

Paradigm Shift in Educational Approaches,” Interdiciplinary Journal and Hummanity (INJURITY), 

vol. 2, no. 11, pp. 878–892, Nov. 2023, doi: 10.58631/injurity.v2i11.136. 

[35] A. Kumar, A. Mantri, and R. Dutta, “Development of an augmented reality‐based scaffold to improve 

the learning experience of engineering students in embedded system course,” Computer Applications 

in Engineering Education, vol. 29, no. 1, pp. 244–257, Jan. 2021, doi: 10.1002/cae.22245. 

[36] Z. Nurbekova and B. Baigusheva, “On the Issue of Compliance with Didactic Principles in Learning 

using Augmented Reality,” International Journal of Emerging Technologies in Learning (iJET), vol. 

15, no. 15, p. 121, Aug. 2020, doi: 10.3991/ijet.v15i15.14399. 

[37] T. Pinandita, S. N. Mahfuzah Mohamad, F. Nadia Azman, and H. Himawan, “An Analysis of 

Technology Issues in Mobile Augmented Reality,” Informatica, vol. 47, no. 7, Jul. 2023, doi: 

10.31449/inf.v47i7.4615. 

[38] L. B. Merabet, E. C. Connors, M. A. Halko, and J. Sánchez, “Teaching the Blind to Find Their Way 

by Playing Video Games,” PLoS One, vol. 7, no. 9, p. e44958, Sep. 2012, doi: 

10.1371/journal.pone.0044958. 

[39] D. H. Uttal et al., “The malleability of spatial skills: A meta-analysis of training studies.,” Psychol 

Bull, vol. 139, no. 2, pp. 352–402, Mar. 2013, doi: 10.1037/a0028446. 

[40] S. Khairani, E. Syahputra, and M. Bangun Harahap, “Development of &lt;i&gt;Geogebra&lt;/i&gt; 

Learning Media on Realistic Approach to Improve Spatial Ability Student,” Am J Educ Res, vol. 7, no. 

10, pp. 737–741, Oct. 2019, doi: 10.12691/education-7-10-10. 

[41] Y. Yumiati, S. Haji, and M. Antasari, “Enhancing the Ability of ‘Spatial Nets’ through Outdoor 

Learning-Based on Traditional Game ‘Baju Simi,’” JTAM (Jurnal Teori dan Aplikasi Matematika), 

vol. 7, no. 4, p. 1054, Oct. 2023, doi: 10.31764/jtam.v7i4.16411. 

[42] R. M. Sari, F. Urfan, R. Ridhwan, M. Herliza, F. R. Dani, and T. Br Sembiring, “3D Street Story Map 

Learning Media for High School Student’s Spatial Thinking Ability,” Journal for Lesson and Learning 

Studies, vol. 6, no. 3, pp. 379–389, Dec. 2023, doi: 10.23887/jlls.v6i3.58812. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



        https://doi.org/10.58421/misro.v4i1.280 

 

104 

 

 

 

 

 


