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Abstract: The concept of learning media can be understood 

as a tool used as an intermediary between instructors and 

students during the learning process. The primary purpose of 

this tool is to provide information and channel messages, 

thus enabling effective and efficient learning. The aim of this 

study is to conduct a comprehensive literature review on the 

use of Augmented Reality (AR) as a form of learning media 

in the context of mathematics education. The research 

methodology employed in this study is the Systematic 

Literature Review (SLR) approach, which aims to identify, 

examine, evaluate, and interpret relevant articles. The data 

collection process involved documenting all articles that 

were similar in nature to the current research report. The 

study utilized a total of 20 articles, sourced from both 

national and international journals, which were retrieved 

from the Google Scholar database. The findings of the 

research indicate that the use of Augmented Reality as a 

learning medium can be beneficial and well-suited for 

learning mathematics, as it has the potential to improve 

learning outcomes and enhance students' mathematical 

capabilities.. 

 

 

INTRODUCTION 

Science and Technology plays a pivotal role across all domains, including the social, 

health, economic, and particularly the educational spheres. Technological advancements have 

become increasingly sophisticated over the years, driven by the innovative and creative thinking 

of humans. The development of IPTEK within the field of education itself is exemplified by 

the utilization of technologies which serve as tools to facilitate the teaching and learning process 

between educators and students. In line with this perspective, Khairunnisa and Azis (2021) posit 

that the integration of technology in learning involves spontaneously connecting the activities 

conducted during instruction with technology-based media. However, the reality on the ground 

indicates that teachers still predominantly utilize learning media in the form of textbooks or 

student worksheets, as these resources are perceived to be the easiest to create and use 

(Sudrajad, et al., 2013). Yet, when considering the advancements, textbooks or LKPD are 

deemed inadequate in meeting the needs of both teachers and students. The difficulties 

encountered by students in reading and comprehending the content presented in textbooks are 
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often attributed as a contributing factor to their boredom during lessons (Suganda and Fahmi, 

2020). Therefore, there is a pressing need for learning media that can assist students in 

understanding the subject matter and visualizing the forms of mathematical constructs. 

According to Khotimah and Satiti (2019), one of the rapidly evolving technologies today 

is the smartphone. Smartphone ownership has become ubiquitous across various demographic 

groups, and it is safe to assume that students also possess at least one smartphone, if not more. 

As the number of students owning and using smartphones increases, so too does the potential 

for leveraging technology in the field of education. One such technology that can support the 

teaching and learning of mathematics while utilizing smartphones is Augmented Reality (AR) 

technology. The advantages of utilizing AR-based learning media include assisting teachers in 

delivering content, reducing time, and creating an interactive and enjoyable learning 

environment (Afifi, et al., 2021). 

Augmented Reality (AR) possesses characteristics that make it an interactive and 

seemingly realistic learning medium that directly engages students (Nurhaliza, et al., 2022). 

The emergence of virtual AR objects can help users (students) interact directly with the objects 

being studied. Additionally, AR technology can be readily accessed through smartphones. 

Another characteristic of AR is its ability to serve as a link between the virtual and physical 

worlds, facilitating significant interactions between the two realms, and enabling the display of 

3D objects (Kartini, et al., 2020). According to Afifi, et al. (2021), the use of appropriate 

learning media is expected to reduce the level of abstraction in course content, pique students' 

interest in learning, and enhance student learning outcomes. 

In the 21st century, education should leverage various technologies in the learning 

process, such as AR technology systems. Building on this premise, the current research aims to 

explore the use of Augmented Reality in mathematics education. A similar study by 

Meilindawati, et al. (2023) examined the application of Augmented Reality (AR) learning 

media in mathematics instruction. However, their discussion was limited to the implementation 

aspect of AR in mathematics learning. Considering the findings from previous research, this 

study seeks to expand the exploration by examining the common content, instructional models, 

objectives, and research methodologies employed by other researchers in the field of using AR 

in mathematics education 

METHODE 

The results of the analysis of articles that discuss the use of AR in mathematics learning 

can be seen in Table 2. 

Table 2. Analysis of Article  

No. Author Methode Result 

1 Afifi, F. C., 

Chrisnawati, H. 

E., & Kuswardi, 

Y. (2021) 

R&D Produce an android-based application called 

ARGO. The material presented is flat-sided space. 

The application is suitable for use and has been 

tested by media experts. Furthermore, from the 

statistical test results, the average score of 
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experimental class students is better than the 

average score of control class students. 

2 Arifin, A. M., 

Pujiastuti, H., & 

Sudiana, R. 

(2020) 

R&d Produce android-based media called ARTIC. The 

application is effective, practical, and feasible to 

use and has been tested by media experts and 

education experts. 

3 Billa, S R. F. ., & 

Siregar, T. M. . 

(2022) 

R&D The learning media developed in this study are 

included in the valid, practical and effective 

categories. Proven by the results of classical 

learning completeness of 86.6% and the results of 

student response questionnaires of 94.3%. 

4 Farisi, O. I. R., & 

Pratamasunu, G. 

Q. O. (2018) 

R&D The developed application is feasible to use as 

learning media, especially on the material of the 

nets of cubes and beams. This is the result of testing 

conducted by media experts, material experts and 

users. 

5 Hanan, R. A., 

Fajar, I., 

Pramuditya, S. 

A., & Noto, M. 

S. (2018) 

Qualitative Augmented reality is one of the products of 

renewal of mathematics teaching materials. 

Especially in the material of building space. 

Because AR media is able to display more 

interesting three-dimensional objects. 

6 Hardiyanti, D., 

Rosyadi, R., & 

Mellawaty, M. 

(2020) 

Qualitative Three-dimensional learning media on cube and 

beam material can make students more interested 

and more active because students are invited to 

learn while playing. 

7 Kartini, K., 

Sudirman, S., & 

Lestari, W. D. 

(2020) 

Qualitative The results of this study are that in learning 

extroverted students are more active than 

introverted students. The advantage of extroverted 

students is that they tend to group activities so that 

the results of the discussions obtained are better. 

Meanwhile, the advantage of introverted students 

is that the results of tests conducted individually are 

greater because students are more detailed in 

working on problems. 

8 Khotimah, K., & 

Satiti, W. S. 

(2019) 

R&D The results of Augmented Reality-based learning 

media tests on flat-sided space building materials 

are very valid and effective. With the use of 

learning media, students show a positive response 

and are able to achieve learning completeness 

criteria. 

9 Kustiyowati, K., 

& Pradana, P. H. 

(2022) 

Qualitative After students operate the Augmented Reality 

learning media, there are some obstacles such as 

students who are still rigid in how to operate the 
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media because they are not used to using 

Augmented Reality learning media, so they need 

extra assistance when operating it. 

10 Larasati, N. I., & 

Widyasari, N. 

(2021) 

Quantitative AR learning media can improve students' 

mathematical understanding ability, but there is no 

significant difference in students' learning styles. 

11 Nurwijaya, S. 

(2022) 

Quantitative Through descriptive statistics, the average pretest 

of the experimental class is greater than the control 

class, the average posttest of the experimental class 

is greater than the control class. In addition, there 

is an increase in students' sapsial abilities. 

Therefore, the problem-based learning model with 

the help of augmented reality has an effect on 

students' spatial abilities. 

12 Pambudi, K. H. 

B., Buchori, A., 

& Aini, A. N. 

(2018) 

R&D Based on the results of statistical tests, it was found 

that the learning outcomes of students who learned 

using AR were better than those of students who 

learned using conventional methods. 

13 Pramuditya, S. 

A., Pitriayana, 

S., Subroto, T., 

& Wafiqoh, R. 

(2022) 

Qualitative The results showed that the AR application has the 

advantage of being able to help students in 

understanding and solving questions about three-

dimensional space building material. And can 

improve students' spatial abilities 

14 Saputri, S., & 

Sibarani, A. J. 

(2020) 

R&D The development of learning media in the form of 

marker augmented reality based on android is 

feasible to use for learning. The application 

functions well, namely it can scan, remove image 

objects even in low light conditions, and reflect 

image objects as far as 50cm. 

15 Sudirman, S., 

Kusumah, Y. S., 

& Martadiputra, 

B. A. P. (2021) 

Mix 

Methode 

Augmented reality blended learning facilitates the 

understanding of 3D geometry material knowledge 

by prospective teachers, can increase motivation 

and learning attitudes, especially in covid-19 

conditions. 

16 Suganda, M. S., 

& Fahmi, S. 

(2020) 

R&D From the results of the assessment by material 

experts and media experts, the learning media 

developed received a very feasible assessment for 

use. Thus, the results of student responses in the 

experimental class are better than the control class. 

17 Sungkono, S., 

Apiati, V., & 

Santika, S. 

(2022) 

R&D Produce an android-based application called 

GEO3DAR. The material presented is the surface 

area of the pyramid. The application is suitable for 

use and has been tested by media experts. 
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18 Suwito, A., 

Astuti, N. I., 

Sunardi, S., & 

A’yun, Q. . 

(2023) 

Qualitative As a result, teachers feel that they have new 

knowledge about learning media and students 

become active in learning. 

19 Waliyansyah, 

R., Handayanto, 

A., & Setyawan, 

B. (2020) 

R&D Produce an android-based application called 

BARISDA. The material presented is flat-sided 

space. The application is suitable for use and has 

been tested by media experts. Furthermore, from 

the results of the questionnaire, the media is proven 

to increase student interest in learning 

20 Widiadnyana, 

P., Wiharta, D. 

M., & Oka 

Widyantara, I. 

(2021) 

Quantitative The application of the REACT strategy assisted by 

AR applications on building space material can 

improve student learning outcomes. 

 

The method employed in this research is the SLR (Systematic Literature Review) 

approach. The steps involved in this method include identifying, examining, evaluating, and 

interpreting all available research. The SLR method is carried out through a systematic review 

and identification of articles, adhering to the established stages in each process (Triandini, et 

al., 2019). 

The first step is to establish a Research Question or set of research questions based on 

the needs and focus of the chosen topic. In this study, the Research Questions (RQ) include: 

(RQ1) What are the objectives and types of research used in articles on the use of AR learning 

media in mathematics education from 2018-2023?; (RQ2) What are the materials and learning 

models used to support the learning process in articles on the use of AR learning media in 

mathematics education from 2018-2023?. 

The second step is the Search Process. In this phase, the search process is utilized to 

obtain relevant sources that can address the Research Questions (RQ) and reference the quality 

assessment criteria. The researchers gathered articles to complement the study through the 

Google Scholar database, using the keywords "use of Augmented Reality in mathematics 

learning". 

The third step is the inclusion and exclusion criteria. This stage involves making decisions 

on whether the data found is suitable for use in the SLR research or not. In this study, studies 

are deemed eligible for selection if they meet the following criteria: 
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Table 1. Inclusion and Exclusion Criteria 

Inclusion Criteria Exclusion Criteria 

Relevant national or international articles 

related to the use of augmented reality in 

mathematics learning 

National or international articles that are not 

relevant to the use of augmented reality in 

mathematics learning 

The time span used is articles published in 

2018-2023 

The time range used is articles published 

before 2018 

Articles obtained from Google Schoolar Articles obtained other than Google Schoolar 

 

The fourth step is the Quality Assessment. The data obtained will then be evaluated based 

on the assessment criteria, which include: (QA1) Does the article clearly state the objectives 

and types of research on the use of AR learning media in mathematics education from 2018-

2023?; (QA2) Does the article outline the materials and learning models used to support the 

learning process in the use of AR learning media in mathematics education from 2018-2023? 

RESULT AND DISCUSSION 

The analysis summarized in Table 1 provides insights that address the Research Questions 

(RQ) of this study.  

RQ1. What are the objectives and types of research used in articles on the use of AR 

learning media in mathematics education from 2018-2023?. 

A total of 20 articles were obtained through the search process. To answer the question 

of (RQ1), obtained in Figure 1 below, shows research in 2018-2023 regarding the use of AR 

learning media in learning mathematics there are differences in research focus. 

 
Figure 1. Research Purpose 

In Figure 1, there are 3 research focuses found from 20 articles, namely, the focus of 

research to produce AR-based learning media shows a percentage of 50%, then the focus of 
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research to implement AR-assisted learning media shows a percentage of 45%, and the last 

research focus to determine the effect of the application of AR learning media on students' 

mathematical abilities shows a percentage of 5%. It can be concluded that research in 2018-

2023 on the use of AR learning media in learning mathematics tends to focus on producing AR-

based learning media. 

Furthermore, obtained in Figure 2, shows from 20 articles there are 4 types of research 

used in the use of AR learning media in mathematics learning in 2018-2023. Research and 

Development or R&D type research with a percentage of 50% shows that this type of research 

tends to be more widely used in research on the use of AR learning media in learning 

mathematics. Furthermore, qualitative research with a percentage of 30%, quantitative research 

with a percentage of 15%, and mixed method research with a percentage of 5%. 

 
Figure 2. Type Research 

(RQ2) What are the materials and learning models selected in the article on the use 

of AR learning media in mathematics learning in 2018-2023? 

Figure 3 illustrates the learning materials used in research on the use of AR learning media 

in mathematics learning. Mathematics learning materials derived from the 20 articles analyzed 

are divided into 4 educational units, namely for elementary, junior high, high school, and 

college materials. The figure shows that the learning material that tends to be used is three-

dimensional geometry in articles on the use of AR learning media in learning mathematics in 

2018-2023. 

 
Figure 3. Learning Instrument 
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Figure 4 illustrates the learning model used in research on the use of AR learning media 

in mathematics learning. The figure shows that conventional learning models assisted by AR 

learning media tend to be used in research published in 2018-2023. Learning models that 

encourage students to be directly involved have a positive impact on student learning outcomes. 

 
Figure 4. Learning Model 

The selection of the use of learning media needs to consider the factors of relevance, 

feasibility, and convenience (Nurhaliza, et al., 2022). One technology that can be used in 

learning mathematics is the use of Augmented Reality. The use of Augmented Reality is very 

useful as an interactive and real learning media used directly by students. The use of learning 

media such as Augmented Reality has an impact on different learning experiences for students, 

so that students can gain relevant and broader knowledge, it is also to realize meaningful 

learning carried out by students because it is supported by the use of technology-based learning 

media. 

Research conducted by Pambudi, et al (2018); Afifi, et al (2021); Khotimah and Satiti (2019); 

Suganda and Fahmi (2020); Waliyansyah, et al (2020) AR applications are technology-based learning 

media that have an effect on improving students' cognitive and affective abilities, especially in 

mathematics. Research conducted by Nurwijaya (2022); Larasati and Widyasari (2021); Arifin, et al 

(2020) found that technological applications in the form of Augmented Reality have the opportunity to 

improve students' mathematical spatial abilities and students' mathematical understanding abilities.  

 

CONCLUSION 

Based on the results and discussion from the review of 20 articles published between 

2018-2023, it can be concluded that the research methods that tend to be used for research on 

the use of augmented reality media are the development or research and development (R&D) 

methods. Meanwhile, the materials most commonly used are flat-sided spatial structures. The 

learning models that tend to be frequently used are the contextual model. The use of augmented 

reality learning media is good and effective in assisting mathematics learning, as it can improve 

learning outcomes and enhance students' spatial mathematical abilities. 
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