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Abstract: This study aims to determine how Augmented Reality Teaching Materials can 
improve students' understanding and skills, given that students initially had difficulty 
understanding the material because the teaching method used was still the old method, 
commonly known as the lecture method. Here, the researcher presents a new learning 
concept, namely using a learning method in which students are actively involved in 
learning. The researcher uses the ADDIE research method, in which this research begins 
with At this stage, initial observations were conducted at SDN Podorejo 02, with m pages 
and classrooms, and a direct meeting with the principal. Next, communication with the 
fifth-grade homeroom teacher about IPAS subjects. The researcher analyzed how fifth-
grade, After conducting an analysis and identifying the problems from the school's 
analysis, the researcher attempted to design and create a highly interactive learning 
medium that follows technological developments to replace the old learning method, 
which only used thick printed books and lectures, Next, for this stage, the development 
product is ready to be created according to the plan made by the researcher; learning 
media is prepared, and media is created. Media experts and material experts in their 
fields are also referred to as teachers, whose job is to guide and check whether the 
material from the media complies with existing regulations to ensure its validity. After 
conducting a series of tests through media experts and after going through the revision 
stage, the next step is  to implement the media to students to see whether or not this 
learning media can improve student learning outcomes. After implementing the media 
created at Podorejo 02 Public Elementary School, the next step is to evaluate the results 
of the implementation which involves conducting a formative and summative evaluation 
to measure whether this media can improve student learning outcomes in Grade V IPAS 
lessons. And then this conclusion this Based on the results of the research and discussion 
of teaching materials assisted by Augmented Reality in IPAS lessons at Podorejo 02 
Public Elementary School, the following conclusions can be drawn: Development of 
teaching materials assisted by Augmented Reality in IPAS lessons at Podorejo 02 Public 
Elementary School using the ADDIE method on the Assemblr Edu website, which shows 
3D and AR technology that functions as a teaching medium that can display the shape 
of objects or images in 3D. Based on the responses from the students, a score of 69% was 
obtained, indicating an increase from the initial stage where the students did not 
understand the material to the stage where they became familiar with it. Therefore, this 

medium is categorized as suitable for use. 
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Introduction  
 

To ensure that the learning process is carried out 
effectively and supports the achievement of graduate 

competency standards, it is necessary to develop process 
standards for early childhood education, primary 
education, and secondary education, as stipulated in the 
2026 Regulation of the Minister of Primary and 
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Secondary Education of the Republic of Indonesia. This 
law also serves as a basis for curriculum development 
and education implementation in Indonesia (Bagaskara 
et al., 2024). Education is the most important foundation 
in shaping character and developing one's potential. 
Education plays an important role in shaping the 
potential of each individual (Hidayah et al., 2024). 
Advances in science and technology also greatly 

influence several aspects of life, such as education. The 
influence of technology on education can also be seen 
from the increasingly adequate educational facilities 
available. Technology, which develops every day, will 
lead humans to come up with new, highly innovative 
ideas, one of which is technology in the field of 
education (Muliyadi et al., 2023; Munandar et al., 2024). 
This foundation plays a very important role in shaping 
a person's character (Majir, 2020; Rizqi et al., 2023). 

In reality, technology has not been fully utilized in 
education (Doyan, Jufri, et al., 2020). One of the 
educational materials that greatly determines student 
achievement in this goal is the cultural diversity of 
Indonesia. This subject can provide students with an 
understanding of the rich culture that exists in 
Indonesia, for example, traditional houses, traditional 
clothing, regional dances, and the languages of each 
region. However, the delivery of this subject matter is 
still conventional and lacks interactivity, making it 
difficult for students to fully understand the concepts 
(Khasanah et al., 2019; Laksana, 2021). 

The advancement of technology today has greatly 
influenced the field of education. One of the ways is by 
utilizing technology as teaching materials used in 
learning (Doyan, Gunawan, et al., 2020). These teaching 
materials include augmented reality to facilitate 
learning, where augmented reality is a technology used 
to teach material by technology that can display 3D 
images that can be viewed from the front, side, or back 
in real life (Dewi et al., 2021; Paulauskas et al., 2023). 

Augmented Reality-assisted teaching materials 
have the potential to improve students' understanding 
of cultural concepts visually and contextually. This 
medium is very useful for increasing students' interest 
in learning, as students tend to be more active because 
they have never used Augmented Reality media before 
(Irmade et al., 2022; Maulida et al., 2025; Sari et al., 2022). 

Considering this potential, the development of 
learning media that utilizes current technology, namely 
learning media assisted by augmented reality, is 
expected to enable students to interact and directly see 
cultural objects that have been created in 3D (Boboc et 
al., 2022; Pauziah et al., 2023; Xu et al., 2024). 

Based on the above explanation, the researcher 
wants to try to redevelop technology- based learning 
media designed by the researcher using an application 
called Assemblr Edu, which will be developed as 

interactive and enjoyable learning media. The researcher 
conducted this study with the title "Development of 
Augmented Reality-Assisted Teaching Materials for 
IPAS Subjects on Cultural Diversity for Grade V at 
Podorejo 02 Public Elementary School". This media is 
useful for explaining the forms and diversity of culture 
in Indonesia and assists in the use of 2- dimensional 
books, as this media is 3- dimensional, helping children 

see from the front, back, right side, and left side. With 
this learning media, it is hoped that the learning 
outcomes of students will improve 

 

Method 
 

The approach used for this research is research and 
development (R&D) using a quantitative approach. The 
researcher developed one medium is teaching material 
in the form of a flipbook assisted by Augmented Reality 
(AR) intended for use in Podorejo 02 Elementary School, 
grade V. Research and development (R&D) is a research 
method that focuses on one area, namely product 
creation. It is used to create the latest innovative 
products when previous products are deemed 
unsuitable, to test the effectiveness of current products, 
and to create new products. The purpose of this research 
is to solve a problem that exists at SDN Podorejo 02, 
specifically in Grade 5 (Pauziah et al., 2023).  

The current research uses is the ADDIE (Analysis, 
Design, Development, Implementation, and Final 
Evaluation) model developed by Robert Maribe Branch. 
The ADDIE model can be said to be accurate because the 
procedures for its implementation align with the steps of 
the R&D method currently in use (Oktaviara et al., 2019). 
The ADDIE method has five stages that must be carried 
out, including: 
 
Analyze 

At this stage, initial observations were conducted at 
SDN Podorejo 02, with m pages and classrooms, and a 
direct meeting with the principal. Next, communication 
with the fifth-grade homeroom teacher about IPAS 
subjects. The researcher analyzed how fifth-grade 
learning performed using the old method, which was 

lecturing and writing objects on the blackboard. Then 
learning problems arose. This means that changing the 
learning method would be very good so that students 
can actively participate in class and be very interested in 
actively participating in learning, especially in IPAS 
subjects, particularly in fifth grade. 

 
Design 

After conducting an analysis and identifying the 
problems from the school's analysis, the researcher 
attempted to design and create a highly interactive 
learning medium that follows technological 
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developments to replace the old learning method, which 
only used thick printed books and lectures. 

 
Development 

Next, for this stage, the development product is 
ready to be created according to the plan made by the 
researcher; learning media is prepared, and media is 
created. Media experts and material experts in their 
fields are also referred to as teachers, whose job is to 
guide and check whether the material from the media 
complies with existing regulations to ensure its validity. 

 
Implementation 

After conducting a series of tests through media 
experts and after going through the revision stage, the 
next step is  to implement the media to students to see 
whether or not this learning media can improve student 
learning outcomes. 

 
Evaluation 

After  implementing the media created at Podorejo 
02 Public Elementary School, the next step is to evaluate 
the results of the implementation which involves 
conducting a formative and summative evaluation to 
measure whether this media  can improve student 
learning outcomes in Grade V IPAS lessons (Lyanda et 
al., 2023). 

 

Result and Discussion 
 
Description of Research Results 

From the interviews and observations conducted 
by the researcher with sixth-grade teachers, it was found 
that in IPAS lessons, particularly in the cultural studies 
section of social studies, there are still teaching methods 
that use old methods or lectures, which cause students 
to quickly become bored and unable to focus during 
lessons, so that many students play on their own during 
lessons. Because students are preoccupied with 
themselves, this has an impact on their understanding, 
where students become less understanding of the 
material being taught. 

Because of this, the researcher tried something new, 
namely developing teaching materials and learning 
media that can encourage students to learn more 
actively, so that students do not get bored quickly and 
can understand the material well. 
 
Discussion 

Development 
The initial stage carried out by researchers is to 

create a design plan that they will use later. After 
creating the plan, researchers then study its 
implementation with the help of the Assemblr Edu 
application/website. 

The next stage is to collect several sources of 
material that can be used to create learning materials 
that will be used by researchers in creating teaching 
materials. Then, after the learning materials are created, 
the validator will evaluate the teaching materials and 
content created by the researchers. The purpose of 
validation is to determine whether the teaching 
materials and media created by the researcher can be 

applied in elementary schools. If they are not yet 
suitable, expert validators will direct the researcher to 
revise the teaching materials and media created by the 
researcher before they can be used in elementary 
schools. 
 
Teaching Material Display 
Initial Display 

 

  
(a) (b) 

  
(c) (d) 

  
(e) (f) 

Figure 1. Initial Display, a) Cover, b) Foreword, c) User guide, 
d) Table of contents, e)  CP and TP, f) Concept map 
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This page contains information about the teaching 
materials that the researcher has created. The initial 
display includes the cover, foreword, user guide, table 
of contents, learning outcomes, learning objectives, and 
concept map. The author created this initial display with 
the aim of making it easier for teachers to find 
information about the teaching materials, which consist 
of several sections. 

 
Material Display 
 

  
(a) (b) 

  
(c) (d) 

  
(e) (f) 

Figure 2. Material display, a) Local culture material, b) 
National songs, c) Regional musical instruments, d) World-

Recognized, e) National culture material, f) Preservation 
efforts 

 
The material display is a display that contains the 

essence of the main purpose of this teaching material 

book, where this material display contains material that 
will be taught to students. This material display contains 
material on regional culture, local culture, national 
culture, national music, regional music, and so on. 
 
Closing Display 

This closing page introduces the identity of the 
author of the teaching material. It contains a 
bibliography, the author's biography, and the cover of 
the book. 
 

  
(a) (b) 

  
(c) (d) 

Figure 3. Closing display, a) Bibliography, b) Author 
biography, c) Author biography, d) Closing 

 
Media Display 
 

 
Figure 4. Home page 
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The initial page display shows the screen that 
teachers or students see when they first enter the 
Assemblr Edu website. This is the initial display where 
users enter the Assemblr Edu account they have created 
to log in to the Assemblr Edu website. 
 

 
Figure 5. Login page display 

 
The page above is the account login page. On this 

page, users are asked to enter the account they have 
created to access the Assemblr Edu website. They can log 
in in various ways, such as using a learning account, 
personal email, mobile phone number, and so on. 
 

 
Figure 6. Work page display 

 
The page above shows the work page located on the 

Assemblr Edu website. This page allows users to access 
several tools available on Assemblr Edu. It is used to 
create designs on worksheets. 
 

  
Figure 7. Project display 

On this page, there has been progress from what 
was initially a blank sheet, which is now filled with 
designs created by the researcher. 

The researcher created the design so that students 
could understand the material more thoroughly. The 
researcher designed the media to be as interesting as 
possible so that students would not get bored during 
learning. This display contains 3D images so that 

students can see the whole picture and understand the 
form and usage. 

In the display above, the researcher developed a 
learning medium using a new method where the 
researcher combined commonly used teaching materials 
with 3D technology. Therefore, the researcher created a 
design in accordance with the needs, which can be seen 
in the diagram below: 
 

 
Figure 8. Media design diagram 

 
After expert media validators and expert material 

validators gave their recommendations, this research 
was tested on fifth-grade students. The trial was 
conducted by researchers accompanied by fifth- grade 
teachers, presenting teaching materials and interactive 
teaching media supported by the Assemblr Edu website. 
interactive teaching materials and media supported by 
the Assemblr Edu website.  

In this research and teaching material trial, question 
validation tests were conducted in higher grades to 
determine whether the questions were suitable for fifth-
grade students by calculating the number of questions 
that were suitable for use in fifth grade.  

Then, if the questions are suitable, the test will be 
continued for fifth-grade students at Podorejo 2 
Elementary School, where this test will produce 
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assessments, comments, input, and suggestions for the 
media that the researcher has developed 

The research also obtained approval from two 
expert validators, namely media validators and material 
validators. The media validator for this study is Mr. 

Abtadi Tris Hamdani, S.Pd., M.Pd. The second validator 
is the material validator, Ms. Fitria Dwi 
Prasetyaningtyas, S.Pd, M.Pd., a lecturer in the 
elementary school teacher education study program.

 
Table 1. Media and Material Validation Test Results 
Name Validator Average Percentage 

Abtadi Tris Hamdani, S.Pd., M.Pd. Validator 90 90 
Fitria Dwi Prasetyaningtyas, S.Pd, M.Pd. Material 95 95 

From the percentage table above, it can be seen that 
the media and materials are suitable for use without 
revision, based on the results issued by media and 
materials experts with an average score of 90 and a 
percentage of 100%, which means they are categorized 
as good for use with revision. Then from the material 
experts, a score of 95 with a percentage of 100% was 
obtained, categorized as very good for use without 
revision. Thus, the conclusion from the expert validators 
is that this media is suitable for use by students with 
minor revisions. 
 
Implementation 

In the stage before implementation, namely the 
validation stage, after the validation stage, now is the 
stage of testing the teaching materials and media that the 
researcher has created. The testing of these teaching 
materials and media was carried out in the classroom. At 
SD Podorejo 02, the purpose of this test was to determine 
how students responded after using the teaching 
materials and media created by the researcher, as well as 
to test whether the media created by the researcher was 
suitable for students after being tested by teachers and 
students. Then, the students were given the test sheets 
again to test whether they had understood the material 
or not. 
 
Evaluation 

At this stage, students assessed the learning media. 
Thus, quantitative data will be used to analyze whether 
the teaching materials and learning media created by the 
researcher are suitable or not. 

After the students tried the teaching media 
personally using their respective mobile phones, they 
were then given questions to answer. The purpose of 
giving these questions was to test whether the students 
understood the material or not. Based on the results of 
the questions and answers between the students and the 
researcher, it was found that the students were happy 
with the learning media. 

At Podorejo 02 Public Elementary School, Ngaliyan 

District, Semarang City. Students and parents were 
given several questionnaires. For parents, there was a 
questionnaire about their children's use of mobile 

phones at home, while for children, there was a 
questionnaire to analyze research data. The following 
are the results from the students of Podorejo 02 Public 
Elementary School: 

 

 
Figure 9. Results of the test validity 

 

 
Figure 10. Results of the pre-test 

 

 
Figure 11. Results of the post-test 
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Research Findings Achieved 

The results of the research conducted at Podorejo 02 
Public Elementary School and the responses from the 
students, who were very happy with the learning media 
developed by the researcher, show that the teaching 
materials and media developed by the researcher can be 
used and meet the requirements for IPAS learning media 
for grade 5 at Podorejo 02 Public Elementary School. 
because in this study, in addition to improving students' 
understanding, this study can also improve students' 
thinking where they are able to develop new things that 
they have not previously obtained. 

From the effectiveness of the learning media 
created by the researcher, the researcher has proven that 
the learning media developed using the ADDIE method 
showed evaluation results indicating that this learning 
media was able to attract students' attention and 
understanding. Using the ADDIE method, the learning 
objectives designed by the researcher have the 
researcher has evaluated the efficiency of the learning 
media development process that has been carried out, 
then the researcher has also analyzed the extent to which 
the efficiency of using the ADDIE method allows for the 
development of more structured and organized 
learning. The conclusion of the overall research can 
include recommendations for further improving the 
learning media developed by the researcher. This 
development can take the form of suggestions for 
improving the design, comments on the use of 
technology, or suggestions for future development to 
make it better. 

The results are valid and practical in the 
development of teaching materials assisted by Assemblr 
Edu in the IPAS subject at Podorejo 02 Public 
Elementary School, which is based on Augmented 
Reality through several stages of development carried 
out by researchers and several validations validated by 
expert validators in their fields. thus, the teaching 
materials assisted by Assemblr Edu in the IPAS subject 
at Podorejo 02 Public Elementary School are valid and 
suitable for use at Podorejo 02 Public Elementary School. 

 

Conclusion  
 

This study aims to determine how Augmented Reality 

Teaching Materials can improve students' 
understanding and skills, given that students initially 
had difficulty understanding the material because the 
teaching method used was still the old method, 
commonly known as the lecture method. Here, the 
researcher presents a new learning concept, namely 
using a learning method in which students are actively 

involved in learning. The researcher uses the ADDIE 
research method, in which this research begins with at 
this stage, initial observations were conducted at SDN 

Podorejo 02, with m pages and classrooms, and a direct 
meeting with the principal. Next, communication with 
the fifth-grade homeroom teacher about IPAS subjects. 
The researcher analyzed how fifth-grade, After 
conducting an analysis and identifying the problems 
from the school's analysis, the researcher attempted to 
design and create a highly interactive learning medium 
that follows technological developments to replace the 

old learning method, which only used thick printed 
books and lectures, Next, for this stage, the development 
product is ready to be created according to the plan 
made by the researcher; learning media is prepared, and 
media is created. Media experts and material experts in 
their fields are also referred to as teachers, whose job is 
to guide and check whether the material from the media 
complies with existing regulations to ensure its validity. 
After conducting a series of tests through media experts 
and after going through the revision stage, the next step 
is  to implement the media to students to see whether or 
not this learning media can improve student learning 
outcomes. After implementing the media created at 
Podorejo 02 Public Elementary School, the next step is to 
evaluate the results of the implementation which 
involves conducting a formative and summative 
evaluation to measure whether this media  can improve 
student learning outcomes in Grade V IPAS lessons. 
And then this conclusion this Based on the results of the 
research and discussion of teaching materials assisted by 
Augmented Reality in IPAS lessons at Podorejo 02 
Public Elementary School, the following conclusions can 
be drawn : Development of teaching materials assisted 
by Augmented Reality in IPAS lessons at Podorejo 02 
Public Elementary School using the ADDIE method on 
the Assemblr Edu website, which shows 3D and AR 
technology that functions as a teaching medium that can 
display the shape of objects or images in 3D. Based on 
the responses from the students, a score of 69% was 
obtained, indicating an increase from the initial stage 
where the students did not understand the material to 
the stage where they became familiar with it. Therefore, 
this medium is categorized as suitable for use. 
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