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Abstrak 
Teknologi berkembang pesat dan diantaranya diterapkan di bidang pendidikan. Namun, 
faktanya masih banyak guru yang belum mampu mengimplementasikan teknologi dan 
media pembelajaran digital dalam pembelajaran di kelas. Augmented reality menjadi salah 
satu alternatif media pembelajaran untuk diimplementasikan dalam pembelajaran 
matematika. Penelitian ini bertujuan menganalisis pemanfaatan augmented reality dalam 
pembelajaran matematika di sekolah dasar. Analisis dilakukan dengan pendekatan 
penelitian scoping review dengan batasan pada hasil artikel yang dipublikasikan selama 3 
tahun terakhir. Tahap scoping review menggunakan kerangka Aksey dan O'Malley. Artikel 
diambil dari hasil publikasi artikel pada Jurnal Terindeks SINTA dengan kata kunci 
“Augmented Reality” ATAU “Pembelajaran Matematika” ATAU “Sekolah Dasar”. Hasil 
eksplorasi dianalisis menggunakan kerangka Preferred for Reporting of Items for Systematic 
Review and Meta-Analysis (PRISMA). Hasil penelitian menyatakan bahwa augmented 
reality dapat diimplementasikan untuk pembelajaran matematika di sekolah dasar 
mengacu pada karakteristik augmented reality yang diadaptasi pada gaya belajar siswa 
sekolah dasar, tantangan penerapan augmented reality, dan dampak belajar siswa. 
Kata Kunci: Augmented Reality; Pembelajaran Matematika; Sekolah Dasar 
 

Abstract 
Technology is developing rapidly and some of it is being applied in the field of education. 
However, the fact is that there are still many teachers who are not able to implement digital 
learning technology and media in classroom learning. Augmented reality is then an 
alternative learning media that can be implemented in learning mathematics in elementary 
schools. This study aims to analyze the use of augmented reality in learning mathematics in 
elementary schools. The analysis was carried out using a scoping review research approach 
with limitations on the results of published articles for the last 3 years. The scoping review 
stage used Aksey and O'Malley's framework. The articles were taken from the results of 
article publication in the National Science and Technology Index Indexed Journal (SINTA) 
using the keywords "Augmented Reality" OR "Mathematics Learning" OR "Elementary 
School". The outcomes of this exploration were then analyzed using the Preferred for 
Reporting of Items for Systematic Review and Meta-Analysis (PRISMA) framework. The 
result of this study stated that augmented reality can be implemented for mathematics 
learning in elementary schools referring to the characteristics of adapted augmented reality 
on the learning styles of elementary school students, the challenges of implementing 
augmented reality, and the students' learning impacts. 
Keywords: Augmented reality; Elementary school; Mathematics learning 
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I. INTRODUCTION 

In this era, technology is advancing at an 

extraordinary pace. It has undergone a 

significant transformation and has had a 

major influence in various fields such as 

transportation, communication, health, and 

education (Ibrokhimovich, 2022; 

Lampropoulos et al., 2022). The 

development of this technology is 

inseparable from the progress of science. In 

this condition, the science of education is 

very influential for all aspects of this life. In 

the field of education, science is the main 

aspect in developing and implementing 

technology in learning (Fernandez-Batanero 

et al., 2022). This technology plays an 

important role for the continuity of learning. 

Learning that has utilized technology has an 

impact on an interesting and fun learning 

process for students. Students can be more 

active in exploring the learning concepts 

that are being taught. 

At the elementary school level, learning 

becomes more captivating with the use of 

technology (Heggart & Yoo, 2018; Hermita 

et al., 2021). The learning pattern of 

elementary school students, which is 

synonymous with learning while playing, is 

very relevant to the use of technology in 

learning. Students will focus more on 

learning by utilizing technology. This means 

that technology has a big role in learning in 

elementary schools. This technology makes 

it easier for students to understand learning 

material. Technology can help students' 

understanding by facilitating student 

learning styles such as visual, auditory, and 

kinesthetic learning styles (Iqbal et al., 2022; 

Tomczyk & Eger, 2020; Trista & Rusli, 2020). 

The diverse student learning styles are a 

challenge for teachers in providing learning 

in the classroom (Jatmiko & Putra, 2022; 

Sánchez-Cruzado et al., 2021). The teacher 

must prepare a learning method that is able 

to facilitate the student's learning style. 

When this condition becomes a teacher's 

problem in creating learning that is 

engaging and in accordance with the 

characteristics of students. It is imperative 

for teachers to be able to choose the 

technology that is currently being 

implemented in elementary school 

education. Technology that can facilitate 

and enhance students learning by taking 

into account of their unique characteristics 

and learning styles. 

The next challenge arises in the process 

of using technology in learning in 

elementary schools. Teachers with low 

technological knowledge make the 

implementation of the application of 

technology in learning less effective 

(Gunawan & Suhardi, 2019; Suryatin & 

Sugiman, 2019; Triwahyuningtyas et al., 

2022). Before implementing any technology 

into the learning process, it is crucial for 

teachers to first master how to use it 

effectively. The impact of the teacher's lack 

of mastery in using technology in learning 

will result in poor time management, 

learning materials that are not delivered 

effectively, and students not being focused 

on learning (Ekayogi, 2023; Saputro et al., 

2023; Surur, 2022). 

Technology in learning in elementary 

schools is certainly needed. This technology 

makes it easier for teachers to provide 

explanations of the material being taught. 

Augmented reality is one of the learning 

technologies that can be implemented in 

the mathematics learning process in 

elementary schools (Sungkono, Apiati, & 
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Santika, 2022). Augmented reality can 

facilitate all student learning styles 

consisting of visual, auditory, and 

kinesthetic learning styles (Firmansyah et 

al., 2021; Iqbal et al., 2022; Wahab & 

Nuraeni, 2020). This learning technology 

assists teachers in visualizing the concept of 

learning mathematics in elementary schools 

so that students can understand the 

material easily. An attractive appearance 

allows students to participate actively in 

learning (Pichardo et al., 2021; Sreylak et al., 

2022; Tetik & Özer, 2022). 

The scoping review approach was 

selected to examine issues related to the 

implementation of augmented reality as a 

learning medium in mathematics education 

at the elementary school level. This scoping 

review helps address the research questions 

by identifying and analyzing previous 

studies, with a focus on new insights related 

to the implementation of augmented reality 

in elementary school mathematics 

education. The review also emphasizes 

challenges associated with technological 

readiness and resources in implementing 

augmented reality learning media in 

elementary school mathematics instruction. 

Consequently, the findings of this study 

provide recommendations for educators to 

implement augmented reality as an 

alternative technology-based learning 

medium in elementary school mathematics 

education. 

Based on the problems described above, 

this study aims to identify whether 

augmented reality learning technology can 

be implemented in learning mathematics in 

elementary schools. The implementation of 

how augmented reality in education is 

reviewed is taken from various aspects, 

including how its unique characteristics can 

be effectively utilized to enhance the 

learning process, what challenges will arise 

in the application of augmented reality, and 

how its impact on the affective and 

cognitive development of elementary 

school students in learning mathematics. 

 

II. METHOD 

This study aimed to analyze the use of 

augmented reality in learning mathematics 

in elementary schools. Scoping review was 

used as the approach in this study. The 

stages of this scoping review research refer 

to Arksey and O'Malley's framework which 

includes 5 stages, namely 1) Identification of 

research questions; 2) Identification of 

relevant research; 3) Included Studies; 4) 

Collation of the data; and 5) Reporting the 

results (Arksey & O'Malley, 2005). 

A. Identification of research questions 

 This scoping review research focuses 

on discussing the implementation of 

augmented reality in mathematics learning 

in elementary schools. To ensure that the 

literature review is in accordance with the 

research topic, research questions are 

formulated to facilitate the process of 

exploring published articles. The results of 

the identification of research questions are 

as follows. 

1. What are the characteristics of 

augmented reality that are suitable for 

learning mathematics in elementary 

schools? 

2. What are the challenges of 

implementing augmented reality in 

learning mathematics in elementary 

schools? 
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3. How does the impact of the application 

of augmented reality on student 

learning outcomes in learning 

mathematics in elementary schools? 

B. Identification of relevant research 

Relevant research was needed to 

execute the process of analyzing the 

literature review. This relevant research 

helps researchers answer identified 

research questions. The boundaries used in 

this study are the results of the last 3 years 

published in the National Indexed Science 

and Technology Index (SINTA) Journal. 

Article searches using the keywords 

"Augmented Reality", "Mathematics 

Learning", and "Elementary School".  

C. Included Studies 

The exploration results of published 

articles were then selected in order to 

obtain articles that would be used in the 

scoping review analysis process. The 

process of selecting this article used the 

Preferred Reporting of Items for Systematic 

Review and Meta-Analysis (PRISMA) 

framework (Moher et al., 2009). The Figure 

1 is the result of searching articles related to 

the use of augmented reality in learning 

mathematics in elementary schools. 

 
Figure 1.  PRISMA Diagram 

Based on Figure 1, there were 990 results 

of exploratory articles taken from research 

published in the SINTA database. Of all 

these articles, there were 13 articles that 

are appropriate to the topic of discussion 

and will then be analysed to describe the 

questions in this research scoping review. 

The articles that had been analysed had 

then adapted onto the content of the 

research topic. The article selection criteria 

are presented in Table 1. 
Table 1.  

Selection Criteria 

Relevant Studies Irrelevant Studies 

Articles 
Published in 
2021-2023 

Articles Published before 
2021 

Augmented 
Reality 

All form of learning media 
beside Augmented Reality 

Elementary 
School 

Secondary School and higher 
education 

Mathematics 
Learning 

Science learning, chemistry 
learning, language learning, 
economic learning, sport 
learning and social learning 

 

D. Collating the Data 

Collating the data was the next stage of 

scoping review research. This stage contains 

information on article analysis consisting of 

the author's name, type of publication, and 

research results. The results of collating the 

data are presented as follows. 

1. Authors: Rozi et al. (2021); Topics: The 

Development of learning media based 

on augmented reality 

2. Authors: Tlyasari & Sulisworo (2021); 

Topics: The Development of AR playing 

cards based on augmented reality 

technology as a mathematics learning 

multimedia 

3. Authors: Firdaus (2021); Topics: The use 

of MBB AR media in improving the 

literacy skills and character of slow 

leamer students 

4. Authors: Larasati & Widyasari (2021); 

Topics: The application of augmented 
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reality-based leaming media to increase 

students' mathematical understanding 

in terms of learnin styles 

5. Authors: Jannah & Oktaviani (2022); 

Topics: The effect of using augmented 

reality media on digital numeracy 

literacy skills in learning mathematics 

data presentation material 

6. Authors: Priyadi (2022); Topics: Game 

base augmented reality cards as 

learning support media 

7. Authors: Lubis et al. (2022); Topics: 

Augmented reality pictorial storybook: 

How does it influence on elementary 

school mathematics anxiety? 

8. Authors: Yang et al. (2022); Topics: The 

design of mathematics learning media 

using augmented reality technology 

9. Authors: Amrina et al. (2023); Topics: 

The Development of augmented reality-

based mathematics learning media to 

improve student competency 

10. Authors: Umri et al. (2023); Topics: 

Evaluation of augmented reality building 

space as a learning media for Grade IV of 

elementary school students 

11. Authors: Ekayogi (2023); Topics: The 

Implementation of problem-based 

leaming assisted by augmented reality 

media to improve learning outcomes 

and independence 

12. Authors: Pratama et al., (2023); Topics: 

The introduction of augmented reality 

technology in the learning of geometric 

shapes and plane shapes 

13. Authors: Hariyono et al. (2023); Topics: 

Ethnomathematics-based group 

investigation using augmented reality 

for solving mathematical problems 

 

E. Reporting the results 

The last stage in this research was to do 

results report. Reporting the results is 

discussed in the body of the article, namely 

results and discussion. 

 

III. RESULT AND DISCUSSION 

The application of augmented reality in 

the learning process has become a common 

topic. Even so, applying this technology in 

elementary school, especially in teaching 

mathematics, still poses a challenge for 

educators. These results were reviewed 

based on the number of published articles 

that are in accordance with the research 

topic of this scoping review. This scoping 

review focused on discussing the 

characteristics of augmented reality that are 

appropriate for learning mathematics in 

elementary schools, the challenges of 

implementing augmented reality in learning 

mathematics in elementary schools, and the 

impact of applying augmented reality on 

student learning outcomes in learning 

mathematics in elementary schools. 

A. AR Characteristics that are Suitable in 

Elementary Mathematics Learning 

Augmented reality is a learning 

technology that can be accessed using 

mobile phones and laptops. This augmented 

reality can assist teachers in creating 

interesting learning so that students can 

participate more actively in learning 

mathematics in elementary schools. The 

main characteristics of augmented reality 

were strongly related to learning process in 

elementary schools, such as augmented 

reality that can combine the real world and 

the virtual world, it can also provide 

information interactively, and can present 
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learning topics in three dimensions (Priyadi, 

2022). The characteristics of augmented 

reality were a reference for teachers in 

developing learning media that can 

facilitate the learning styles of elementary 

school students. 

The diverse characteristics of students 

were a challenge for teachers in 

implementing augmented reality in learning 

process. Students with a visual learning style 

tend to focus on the visual appearance of 

this augmented reality. Rozi et al. (2021) 

stated that the 3D visual appearance helps 

students understand the concept of 

learning mathematics easily. This visual 

appearance increased student learning 

interest (Hapsari et al., 2022; Lubis et al., 

2022). Students become more enthusiastic 

in participating in learning mathematics. 

Students' curiosity in using augmented 

reality applications and exploring learning 

concepts is higher. The results of this 

analysis indicated that augmented reality 

that was implemented for learning 

mathematics in elementary schools must be 

able to present the concept of learning 

mathematics which was visualized in three 

dimensions. Elementary school students 

who were already active in using mobile 

phones both to play games and study 

independently, would make it easier for 

students to explore learning using 

augmented reality applications 

independently. Students could learn math 

concepts while playing. The concept 

outlined in the use of augmented reality 

must be able to represent real conditions in 

the real world that are well visualized in this 

application. 

Judging from the auditory learning style, 

augmented reality implemented in 

mathematics learning in elementary schools 

must present other aspects besides three-

dimensional visualization. Another aspect of 

this relied on the type of sounds or words 

that are created from this augmented 

reality application. Augmented reality must 

be able to provide opportunities for 

students with an auditory learning style to 

be able to listen to the concepts of learning 

mathematics clearly and interestingly. 

Students with an auditory learning style 

would absorb information more quickly 

through what they hear. That is, augmented 

reality can provide information about 

mathematical concepts more interactively. 

Firmansyah et al. (2021) stated that 

students become more enthusiastic in 

learning if the learning applications 

implemented contain music and other types 

of sounds so that students can learn while 

playing. Another form was by inviting 

students to sing together with the help of an 

augmented reality application (Nanda et al., 

2022). 

Kinesthetic learning style was another 

learning style that students have. This 

learning style made students want to learn 

by taking direct action to understand the 

concept of learning mathematics. Students 

with this learning style tend to be able to 

understand learning mathematics with 

direct examples. Augmented reality helps 

students in carrying out the exploratory 

learning process well. Through mobile 

phones or laptops, students can be directed 

independently to carry out the learning 

process using augmented reality 

applications. Astuti et al. (2020) stated that 

students can look for contextual forms that 

are appropriate to spatial learning materials 

and visualize them using augmented reality 
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applications. Students become aware of real 

forms and types of spatial shapes that have 

been adapted to real-world contexts. 

B. Challenges on Applying AR in 

Elementary Mathematics Learning 

The application of augmented reality in 

learning mathematics in elementary schools 

is very necessary. It was undeniable that the 

implementation of learning by 

implementing augmented reality 

technology had faced several obstacles. The 

challenge of implementing augmented 

centered on the teachers and students 

themselves. For teachers, a special 

challenge rested on the teacher's 

knowledge of augmented reality in learning 

mathematics. Teachers must understand 

the functions and utilization of this 

application well so that it can be applied in 

an appropriate and right manner in teaching 

mathematics in elementary schools. Wahyu 

et al. (2020) stated that there are still many 

teachers who have not been able to apply 

technology in learning properly. This 

condition was experienced by most 

teachers who were adjusted to 

implementing conventional learning or 

teacher learning centered. The impact of 

the teacher's lack of knowledge in using 

augmented reality applications were 1) the 

effectiveness cannot be guaranteed in 

learning mathematics; 2) the level of 

accuracy of the concept of learning 

mathematics is not adequately facilitated; 

and 3) Limited range of augmented reality in 

learning mathematics in elementary schools 

(Mailizar & Johar, 2021; Rahmatullah et al., 

2022; Triwahyuningtyas et al., 2020). 

In this era, teachers are required to be 

able to apply technology in learning process. 

Therefore, it is crucial for teachers to 

possess the ability to adapt quickly to the 

ever-evolving landscape of technology in 

education. Teachers with well-knowledge 

on the use of augmented reality in learning 

mathematics in elementary schools would 

find it easier to provide mathematics 

learning for elementary school students and 

vice versa. The next challenge leaned on the 

learning process. utilizing augmented reality 

applications in learning mathematics in 

elementary schools. Teachers must be extra 

to accompany students in learning so that 

students can focus on exploring 

mathematical concepts well. When dealing 

with younger students who may have 

tendency to play instead of focusing on their 

studies, teachers must provide continuous 

supervision to ensure they stay on track and 

remain engaged in the learning process. The 

level of students' understanding on the use 

of different learning media was also a 

challenge for teachers. Students who had 

not mastered the use of digital technology 

would have difficulty operating augmented 

reality learning media in learning 

mathematics in elementary schools. This 

condition forced teachers to provide extra 

assistance so that students can learn 

optimally. If this condition is not carried out 

properly, it may result on the waste of 

learning time. 

Examined from the other side, students 

will focus more on exploring learning using 

this digital learning media. Students with 

high abilities in the use of technology will be 

able to learn well and maximally related to 

the use of augmented reality in learning 

mathematics. However, students with low 

abilities will experience learning difficulties 
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because they have never or have not been 

able to master the use of digital technology 

in learning mathematics. 

Taking a different viewpoint, digital 

learning tools can aid students in 

discovering and enhancing their learning 

experience. Students who are proficient in 

using technology can greatly learn math and 

effectively has the tech-savvy benefits 

through augmented reality. However, 

students who have limited knowledge of 

technology might encounter obstacles in 

using digital media for math education, as 

they have never or have not been able to 

master the use of digital technology in 

learning mathematics. 

C. Students’ Learning Impact 

This augmented reality learning media 

became an important aspect of learning. 

Students can explore learning mathematics 

experience more optimally. As the center 

was no longer on the teacher, students 

were able to learn independently. 

Augmented reality in learning mathematics 

in elementary schools was developed 

according to the characteristics and learning 

styles of elementary school students 

themselves. A study by Amrina et al. (2023) 

showed an increase in student learning 

outcomes in learning mathematics, 

especially geometric material. Students 

were enthusiastic in participating in 

learning. Students became more active and 

are not afraid to ask questions in class 

(Hapsari et al., 2022). Students' curiosity 

increased in participating in learning 

mathematics in class. Students could also 

study anywhere, unlimited by class time 

only. Students' problem-solving abilities 

were also facilitated by the operation of 

augmented reality in learning mathematics 

in elementary schools. Students were able 

to use mathematical concepts well to make 

contextual problem solving (Sreylak et al., 

2022). The content of the material 

presented visually with a 3D display made it 

easier for students to understand 

mathematics learning material in 

elementary schools. The results of this study 

stated that the use of augmented reality in 

learning mathematics in elementary schools 

was able to facilitate students' affective and 

cognitive. 

 

IV. CONCLUSION 

This scoping review presented that 

augmented reality can be implemented in 

learning mathematics in elementary 

schools. This condition was caused by the 

characteristics of augmented reality that are 

in accordance with students' learning styles. 

Augmented reality can facilitate students 

with a visual learning style by combining 

problems in the real world and virtual 

worlds that are visualized in three 

dimensions so that learning mathematics in 

elementary schools becomes more 

interesting and meaningful. Based on the 

auditory learning style, augmented reality 

which was developed with sound or sound 

displays can make students focus and 

enthusiastic in participating in learning 

mathematics. Abide by the kinesthetic 

learning style, students can learn directly 

related to mathematical concepts in 

elementary schools as augmented reality 

was able to support students to actively 

participate in exploring mathematical 

concepts. Students can get closer to the real 

world which has been adapted to 

mathematics learning materials in 

elementary schools. To obtain maximum 
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results in the application of augmented 

reality, it is required for teacher to have 

good knowledge related to the use of 

augmented reality in learning mathematics, 

teachers must be a master in operating 

augmented reality applications, and 

teachers must be able to accompany 

students in the process of exploring 

mathematics learning using augmented 

reality applications. The impact of 

augmented reality application is also well 

implemented on student learning 

outcomes. Students become more active in 

participating in learning, they become 

enthusiastic, and have a high eagerness on 

learning. Learning also becomes more 

engaging and effective so that the concept 

of learning mathematics can be conveyed 

more easily and optimally. 
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