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This research aims to develop a mathematics module on geometric mate-
rial that is suitable for use as a teaching medium for mathematics subjects 
in class V of elementary schools and is useful as an additional reference 
for teachers in teaching and learning activities. The research method used 
is the research and development method (Research and Development). 
Researchers use the RnD (Research and Development) research method 
using the ADDIE development model in their activities and use question-
naires to collect data related to practicality and tests to measure learning 
outcomes after reading the module. The data analysis carried out in this 
research was a data analysis technique using a descriptive scale. The re-
search results show that the mathematics module is based on space aug-
mented reality  developed is feasible and practical for use in mathematics 
learning. The results of the validation carried out by material experts, in 
this study, got a score interval of "very valid", then the results of the val-
idation carried out by media experts in this study got a score interval of 
"very valid" and the results of the validation carried out by education ex-
perts in this study got “very valid” score interval. 

   
. 

I. INTRODUCTION 
rom in today's digital era, the use of learning media plays an increasingly important role in supporting the 
teaching and learning process in schools. Learning media, such as interactive multimedia, learning videos, 
and educational software, can provide a more interesting and enjoyable learning experience for students. 

The purpose of using learning media is to facilitate communication and improve learning outcomes. With the 
development of technology in the field of education, many media are used as learning tools, one of which is 
Augmented Reality. Augmented Reality is a technology that is capable of combining computer-generated objects, 
both two-dimensional and three-dimensional, using a camera in real time to display visualization models in the real 
world [1][2].   

Technology Augmented Reality It is already available on iOS and Android, two systems that are very popular 
among the public. Almost all students and teachers already have devices with this system, so there will be no 
significant obstacles in using it for learning. In the context of mathematics learning, Augmented Reality can be used 
to visualize geometric concepts in a more interesting and concrete way. It allows students to view, interact, and 
experiment with geometric objects in a virtual environment that combines the real world with mathematical 
elements. Students can use their mobile devices or tablets to access the app Augmented Reality specifically designed 
for their learning [3][4][5].  

With this technology, someone can get the sensation of exploring and learning in a fun and unique way because 
they can be directly involved in the learning. AR has great opportunities in the world of education and health. 
Materials in the educational sector can be simulated and applied by creating 3D objects and animations, so that 
students can directly interact with the objects contained in the AR application. In the health sector, AR technology 
can be used directly for users as learning, so that users can study body organs and other things according to the 
simulated objects. Technology in the field of education is developing so rapidly in the learning process, initially 
the learning process was carried out only by using books provided by the teacher or school, so that students could 
only understand the subjects taught by simply reading books. The pictures in the book do not make students 
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immediately understand the lessons taught by the teacher. For example, biology subjects study a lot about the 
human body and students need to know a lot about human organs such as the human excretory system. By using 
AR (Augmented Reality) to help the biology learning process, especially about the Human Excretory System [6], 
[7]. 

According to researchers, the introduction of Technology Augmented Reality to students provides new 
experiences for teachers and students in the teaching and learning process. Teachers and students understand the 
use of technology Augmented Reality (AR), so that students do not feel bored in the learning process with AR 
applications. This makes it easier for students to understand mathematics lesson material about geometric shapes 
and flat shapes. By presenting mathematics material in a more interesting and interactive form, students become 
more interested in learning. When students feel interested, they tend to be more involved in the learning process, 
which can ultimately improve their understanding of difficult mathematical concepts [4][8].  

Augmented Reality is a technology that combines the real and virtual worlds by displaying three-dimensional 
(3D) objects in the real world through a camera, so that the objects appear as if they are in the real world. AR also 
makes it possible to display illustrations that are difficult to realize concretely. Augmented Reality, or augmented 
reality, integrates three-dimensional (3D) virtual objects into a three-dimensional real environment and displays 
them in real-time. In contrast to virtual reality which completely replaces reality, augmented reality only adds or 
complements reality [9][10].  

Mathematics includes important material that must be studied, one of which is spatial geometry or geometric 
shapes, which needs to be taught from an early age. According to the researchers, studying geometric shapes is 
very important because it has several benefits, including teaching students to be more careful and precise, providing 
broad knowledge and insight that can be implemented in everyday life, and supporting understanding of other 
material. Space geometry in mathematics includes material that has abstract concepts, so students not only have to 
understand the definition, but also be able to explain the abstract concept [11][12][13]. Geometry is a field that is 
closely related to design, because in general, geometry includes lines and angles, flat figures, spatial figures, 
symmetry, similarity, congruence, and analytical geometry. Space geometric material is one part of the geometry 
taught at elementary school level, which includes concepts such as cubes, blocks, prisms and pyramids. This 
material requires visualization in the learning process so that the concepts of angles, corner points, plane diagonals 
and space diagonals can be understood more easily by students [14][15].  

Understanding the concepts and measurements of geometric figures is one of the important competencies in 
mathematics subjects in elementary schools. Mathematics has an important value in everyday life and is considered 
one of the last basic subjects in elementary school. The main principle in learning mathematics is to practice solving 
problems. Through this exercise, students can develop skills in solving everyday problems by applying 
mathematical concepts [16]. Learning media using Augmented Reality has advantages in improving the learning 
process and students' interest in learning because Augmented Reality can project in a real way and involve the 
interaction of all five senses of students as stated by Koehnert's theory that "the more senses involved in the learning 
process, the more effective the learning process will be" [17][18].  

With advances in technology, teaching modules have been developed based on Augmented Reality very suitable 
to the needs of students in the current era. According to Fernande Gracia, Augmented Reality is a concept that 
integrates digital information such as images, video, audio, or text into a virtual environment and displays it in a 
real way [16]. Potency Augmented Reality in the development of teaching materials in the future is very important 
because it makes learning more interesting and opens up new opportunities to improve the quality of learning. In 
accordance with the results of previous research, development of learning media Augmented Reality shows very 
positive results and is suitable for use as a learning tool in the classroom. Superiority Augmented Reality includes 
more interactivity in the learning process, effectiveness of use, relatively low manufacturing costs, and ease of 
operation [19][20][21][17]. 

Augmented Reality as a learning medium is made to be as interesting as possible and communicative to students, 
inviting students to carry out multisensory activities (activities carried out involving more than one 
sense).  Applying AR technology innovations in learning will create an effective learning atmosphere and provide 
an overview of the real world environment in a computer-based learning system. Ardi is applied in the world of 
education because of the advantages it has by combining real world situations [22][17]. 

In previous research, researchers used a computer program that can be used as a mathematics learning medium, 
namely the GeoGebra program. GeoGebra is a dynamic geometry system software that can construct points, 
vectors, segments, lines, conic sections, even functions and change them dynamically. GeoGebra can be used as a 
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mathematics learning medium to demonstrate or visualize mathematical concepts and as a tool to construct 
mathematical concepts [23] [24].  

Besides that, Augmented Reality helps students to describe mathematical concepts more realistically. For 
example, students can use applications Augmented Reality to observe spatial shapes in three dimensions or see 
changes in the graph of a mathematical function. This allows students to directly see and feel math concepts, which 
can help them understand and remember the material more effectively. Use Augmented Reality can also support 
independent learning, because students can use devices Augmented Reality in their homes for deeper exploration 
of mathematics. They can run simulations, answer questions, and solve math problems with the help of module-
based Augmented Reality. This gives them control over the learning process and supports the development of 
valuable independent skills [2].  Therefore, this research intends to develop a Mathematics-Based Module 
Augmented Reality (AR) on Building Space Material in Class V Elementary School.  

II. RESEARCH METHOD 

A. Research Model 
This research uses research and development (R&D) methods with the ADDIE development model (Analyze, 

Design, Development, Implementation, Evaluation). The selection of this model was based on the consideration 
that this model was developed in a structured manner with a strong theoretical foundation in learning design. The 
ADDIE model consists of five steps or stages that are easy to understand and apply to develop various educational 
products such as textbooks, learning modules, learning videos, multimedia, and others. In addition, this model 
allows evaluation at each stage of development, providing opportunities for continuous improvement and 
improvement. 

B. Research Procedure  
Research stages using the ADDIE model (Analyze, Design, Development, Implementation, Evaluation) as 

shown in Figure 1. The five development stages referred to are as follows:  
1. Analysis  

Analysis involves efforts to evaluate needs, identify problems or needs, and carry out task analysis. An 
explanation of these three stages is as follows:  

a. Needs analysis was carried out by conducting a survey to evaluate the needs of fifth grade stu-
dents in elementary schools.  

b. Identification of problem needs is carried out by referring to survey results, analyzing the chal-
lenges that exist in building material in mathematics lessons, and considering the needs desired 
by students during the learning process.  

c. Task analysis is carried out through discussions with the class V homeroom teacher regarding the 
material to be developed. 

2. Design  
At this stage, the research objective is formulated, namely to develop a learning module on the material. 

At this stage, the research aims to develop a learning module on spatial building material. After that, the 
researcher needs to prepare a test or tests which must be based on the research objectives that have been 
previously determined. Researchers also prepare an assessment questionnaire, which is first validated by 
the supervisor to ensure that the questionnaire is able to measure the aspects that need to be assessed in 
the module being developed. Apart from that, module design is carried out through discussions between 
researchers and supervisors 

3. Development  
Development is the process of turning initial designs into reality. The stages carried out by researchers 

in development include compiling learning modules, validating them by experts, and carrying out revi-
sions, as explained below:  

a. Compilation of Modules 
At this stage, researchers create learning modules based on previously designed material. This 
preparation process produces learning modules that will be evaluated by material experts and 
media experts to ensure their quality. 

b. Validation by Experts 
At this stage, researchers present the learning module to material experts and media experts to 
obtain validation. The purpose of this stage is to ensure that the module meets the initial 
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development objectives, covers all the material that must be taught, and meets the standards that 
have been set. Validation is carried out using an assessment sheet that has been prepared and 
verified previously.  The media expert and material expert validation scale instruments are used 
to measure the feasibility of augmented reality-based spatial mathematical module products. 
This validation scale refers to the learning module evaluation instrument for media experts and 
material experts [25]. 

c. Media Development 
At this stage, the learning media being developed is built using Canva software (software) 
which is used as a module editing application, AssemblrEdu (software) which is used as an ap-
plication to create images Augmented Reality (AR), Blender 4.1 (software) which is used to cre-
ate 3-dimensional image designs, and Laptops (hardware) with processor AMD A4-9125 
RADEON R3, 4 COMPUTE CORES 2C+2G. 

4. Implementation 
In the implementation stage, researchers carried out two stages, namely validity testing on lecturers and 

educational experts and practicality testing on 42 students. 
5. Evaluation 

Evaluation is a step to assess the success and suitability of a model that is being developed or has been 
completed. If there are important suggestions or recommendations obtained from product trials at the im-
plementation stage, the product will be revised. Evaluation involves a revision process based on input 
provided by material experts and media experts. 

 
Figure 1. Product Development Procedure 

C. Data Collection Techniques  
The methods used for data collection included direct observation and distributing questionnaires to fifth grade 

elementary school students. In this research, data analysis was carried out using questionnaire and observation 
techniques, as well as analyzing data obtained from validation test results by material expert lecturers and media 
experts, as well as students' practical tests on the products being developed. 

D. Data Analysis Technique  
The data analysis technique was carried out using measurements with a descriptive scale. Descriptive statistics 

are statistics that are used to analyze data by describing or illustrating the data that has been collected as it is 
without the intention of making general conclusions or generalizations. The data analysis technique is by giving a 
score to the answers to the data taken from the questionnaire, which is data obtained from measurements using a 
Likert scale arranged in positive categories, meaning that positive statements get the highest score, with the fol-
lowing scores : 
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TABEL I.  
LIKERT SCALE 

Aspect Indicator 
Very good/strongly agree : score 5 
OK/agree : score 4 
Good enough/quite agree : score 3 
Not good/disagree : score 2 
Very unfavorable/strongly disagree : score 1 

Source : Riduwan dan Sunarto (2011:23) 

III. RESULT AND DISCUSSION 

A. Results of Student Needs Analysis 
The questionnaire was given to 42 fifth grade elementary school students. This questionnaire consisted of 10 
questions which were used to determine students' needs for the learning module being developed. The results of 
the student needs questionnaire are in the following table: 
 

TABLE II.  
RESULTS OF STUDENT NEEDS ANALYSIS 

No Questionnaire Results Information 

1. 

 
 

As many as 83.3% of students always 
prepare before learning takes place. 

2. 

 
 

As many as 88.1% of students felt that 
the atmosphere in the classroom when 
learning was enjoyable. 

3. 

 
 

As many as 38.1% of students use text-
books when classroom learning is in 
progress. 
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4. 

 
 

As many as 73.8% of students consid-
ered the textbooks they used when 
learning in class to be interesting. 

5. 

 
 

As many as 78.6% of students under-
stand when studying in class using text-
books. 

6. 

 
 

As many as 61.9% of students felt that 
there were things that made them find it 
difficult to learn, namely when the 
book had material that was difficult to 
understand. 

7. 

 
 

As many as 100% of students feel 
happy if they learn using books with 
pictures that can be seen directly. 
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8. 

 
 

As many as 100% of students felt that 
studying using books with pictures that 
could be seen directly would make their 
learning easier. 

9. 

 
 

As many as 100% of students feel 
happy if they learn using colorful and 
interesting books. 

10. 

 
 

As many as 100% of students felt that 
studying using colorful and interesting 
books would make their learning easier 

 
After analyzing the students' needs, the researcher discussed with the supervisor to discuss the material to be 

developed. After this stage was completed, the researcher continued by discussing with the class teacher to ensure 
the suitability of the material to be developed. After determining the needs of students, researchers studied rele-
vant spatial building materials, especially for class V elementary schools. 

 

B. Product Planning  
At this stage, the researcher creates a storyboard as a guide for module development, then designs the software 

needed in the development process. The following is a storyboard for a mathematics-based teaching module Aug-
mented Reality on building materials for class V elementary school: 
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TABLE III.  
PRODUCT PLANNING STORYBOARD 

No. Description Picture 
1. The main page contains the module cover which is equipped with illus-

trations or images that are relevant to the module content. 

 
 

2. The instructional goal is to provide direction and focus to the learning 
process, ensuring that each activity and material presented is in accord-
ance with the expected competencies. 

 
 

3. A competency map is a clear and structured guide regarding the com-
petencies that students must achieve while studying the material. 

 

 
 

4. Instructions for using the module are very important to ensure that us-
ers, whether students or teachers, can make optimal use of the module. 
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5. Activity 1 consists of understanding the parts of space and their proper-
ties. On the next page, there are several barcode codes and descriptions 
containing images in the form Augmented Reality. 
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6. Concept test (Contains evaluation questions for each activity) 

 
 

 
 

C. Test Results from Material Experts and Media Experts 
The results of material expert testing are carried out by Mathematics Education lecturers, while media experts 

are carried out by Physics Education lecturers and PPG staff who are experts in the field of media. The results of 
the material expert's testing can be seen in the results below: 

TABLE IV.  
MATERIAL EXPERT TEST RESULTS 

No. Aspects Indicators Scores 

1. Introduction 

1 5 
2 5 
3 5 
4 4 

2. Leaning 

5 5 
6 5 
7 5 
8 5 
9 5 

10 5 

3. Head 

11 5 
12 5 
13 5 
14 5 
15 5 
16 5 
17 4 
18 5 
19 5 

4. Assignments/Evaluations/Assess-
ments 

20 5 
21 4 
22 4 
23 5 
24 4 
25 5 
26 5 

5. Summary 
27 5 
28 5 
29 5 

 Total Score  135 

Source: Sungkono (2012: 10-11) 
From the test results, the following percentages can be obtained: 

Eligibility Percentage (%) = 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑆𝑆𝑆𝑆𝑇𝑇𝑆𝑆
𝑆𝑆𝑆𝑆𝑇𝑇𝑆𝑆 𝑇𝑇𝑇𝑇𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

 𝑥𝑥 100% 

                  = 135
140

 𝑥𝑥 100% = 96% 

Judging from these calculations, it can be concluded based on the table above, that the material in learning me-
dia is stated "very valid”. The next step is to carry out media expert testing which is presented in the following 
table: 
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TABLE V.  
MEDIA EXPERT TEST RESULTS 

No. Aspects Indicators Scores 

1. Physique 

1 5 
2 5 
3 4 
4 5 
5 5 
6 5 
7 5 
8 5 
9 5 

10 4 
11 5 

2. Quality 

12 5 
13 5 
14 4 
15 4 
16 4 
17 5 

3. Functionality and Consistency 

18 5 
19 5 
20 5 
21 4 

 Total Score  99 

Source: Sungkono (2012: 11-13) 
From the test results, the following percentages can be obtained: 

Eligibility Percentage (%) = 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑆𝑆𝑆𝑆𝑇𝑇𝑆𝑆
𝑆𝑆𝑆𝑆𝑇𝑇𝑆𝑆 𝑇𝑇𝑇𝑇𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

 𝑥𝑥 100% 

                  = 99
105

 𝑥𝑥 100% = 94% 

Based on the test results carried out by experts, all the features in this application can function 94% and based 
on the table above it is stated "very valid” used for learning media.  

D. Product Trial 
The field test was carried out involving 42 fifth grade elementary school students as respondents. Researchers 

distributed a questionnaire consisting of 13 questions which included student responses to the material, content and 
appearance of the module. Each answer A is given a weight of 1, while answer B is given a weight of 0. The weights 
of each aspect are added up to calculate the total score, which is then converted into a score percentage. A practi-
cality test was carried out to evaluate the practicality of learning media, and the results of this analysis were reported 
to 42 students. Researchers noted that the score collected was 541. From the results of this test, the percentage can 
be calculated as follows:  

Eligibility Percentage (%) = 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑆𝑆𝑆𝑆𝑇𝑇𝑆𝑆
𝑆𝑆𝑆𝑆𝑇𝑇𝑆𝑆 𝑇𝑇𝑇𝑇𝑆𝑆𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇

 𝑥𝑥 100% 

                  = 541
546

 𝑥𝑥 100% = 99% 

The results of the calculations show that the feasibility score for the augmented reality-based spatial mathematics 
module developed by the researchers received a score of 99% which is included in the category "very practical” 
to be used in the learning process. Observations made show that the developed augmented reality-based spatial 
mathematics module can support the teaching and learning process because with this module children will get a 
learning model that is creative, innovative and can encourage students' interest in learning. 

Previous research examined learning media using the GeoGebra application. The difference in previous research 
centered on the use of GeoGebra as a visualization tool to improve learning outcomes, the latest research shifts 
attention to the use of Augmented Reality (AR) technology which allows students to interact with spatial models 
in three dimensions. The use of AR allows students to interact directly with three-dimensional models, providing 
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a deeper and more concrete understanding of mathematical concepts, and facilitating more effective independent 
learning [24]. 

IV. CONCLUSSION 

Based on the results of the discussion, this research produces a product in the form of a space-based mathematics 
learning module Augmented Reality (AR) for fifth grade elementary school students. Researchers have developed 
a product that is considered valid and practical for use as a learning medium for spatial construction for elementary 
school students, especially class V. The existence of this module makes it easier for students to learn spatial con-
struction material.  
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