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ABSTRACT 

This research focuses on creating a learning media product that 
utilizes Augmented Reality (AR) for teaching IPAS, particularly 
aimed at fifth-grade students in Social Studies. The study was 
conducted to evaluate the validation from experts in media, subject 
matter, and student testing, as well as to assess the practicality and 
effectiveness of student learning outcomes after engaging with the 
AR-based learning media. Utilizing a Research and Development 
(R&D) methodology, this study follows the ADDIE model, which 
includes five phases: Analysis, Design, Development, 
Implementation, and Evaluation. Data collection techniques used 
include observation, interviews, documentation, and validation 
questionnaires for experts, as well as response questionnaires for 
teachers and students.The validation results from media experts 
showed a percentage of 97.14% with a "highly feasible" criterion, 
material experts obtained a percentage of 92.5% with a "highly 
feasible" criterion, and test experts achieved 100% with a "highly 
feasible" criterion. The practicality results from teacher and student 
response questionnaires indicated that teachers gave a response 
percentage of 100% with a "highly practical" criterion, while students' 
responses reached 93.34% with a "highly practical" criterion. 
Furthermore, student learning outcomes were measured using 
Normality Test (N-Gain), resulting in a score of 73.58% with an 
"effective" criterion. Based on the assessment results, it can be 
concluded that the AR-based learning media for IPAS learning in fifth 
grade is highly feasible for use in education. Future researchers are 
advised to conduct field trials, measure the effectiveness of teaching 
materials, and further develop AR-based learning media for various 
subjects in elementary schools. 
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INTRODUCTION 

Beginning of the Digital Revolution, or Industrial Revolution 4.0  is one of 

the global developments that encompasses all critical aspects of life. It has wide-
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ranging impacts on various human activities, including the field of education 

(Anita et al., 2022). 

A country's success in facing the Industrial Revolution 4.0 is inseparable 

from the quality of its human resources (HR). Humans can develop their 

abilities and create technology through effective use in educational processes. 

Education is a structured and practical effort aimed at advancing human 

knowledge (Fransyaigu et al., 2017). Essentially, education is a prerequisite for 

fostering creativity and critical thinking to develop human resources 

(Mahlianurrahman & Aprilia, 2022). Education is viewed as a proactive 

approach, as educational institutions aim to create a more promising future for 

the country. (Ayudia et al., 2021). 

In the era of globalization, education is regarded as essential for enabling 

students to develop their potential and gain religious, personal, intellectual, and 

moral grounding. This aligns with the fundamental goal of education: to 

nurture students into individuals who are faithful, committed to God Almighty, 

virtuous in character, informed, healthy, imaginative, and self-reliant. (Ngongo 

et al., 2019). The digitalization of education activities in the era of globalization 

brings changes in areas such as school administration systems, school 

management, and teaching-learning processes, including assessment (Maisarah 

et al., 2023). 

Learning is a process of behavioral change from ignorance to knowledge. 

It is a form of communication that occurs between teachers and students 

(Anggia et al., 2019). The teaching and learning process can only succeed if 

professionalism is consciously and seriously upheld throughout its execution. 

Teachers’ actions directly influence learning outcomes. However, poor 

implementation of initial steps can lead to student dissatisfaction with the 

learning process (Sahudra & Juwita, 2018). 

During the learning process, it is essential not only to explain the material 

but also to summarize the lessons and provide an overview of the next 

meeting's topics (Febri, 2022). Effective learning involves active student 

participation. Teachers must provide opportunities for students to analyze 

material more deeply (Putra, 2018). The teacher-student relationship 

significantly influences the quality of learning; positive interactions facilitate 

easier comprehension and mastery of materials (Asnawi et al., 2022). 

In the learning process, students should be supported with digital learning 

tools to enhance their skills and foster independence (Kenedi et al., 2021). 

Several studies have harnessed digital media to optimize learning experiences 

and maximize the realization of educational goals (Maisarah et al., 2022). 

According to Sintawati et al. (2024), the development of digital media should 
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consider the demands of the fourth industrial revolution to ensure that 

elementary schools not only offer conceptual understanding but also provide 

students with practical technical skills. 

Augmented Reality (AR) is a technology that integrates the real world 

with virtual elements in either two-dimensional or three-dimensional formats, 

displayed in real-time within a real-world environment (Alfitriani et al., 2021).  

In Indonesian, AR (Augmented Reality) refers to a technology that enhances the 

real world by integrating virtual objects, creating an interactive experience 

where the boundaries between reality and the virtual world seem seamless 

(Fransyaigu & Mulyahati, 2023). AR represents a shortcut and innovation in 

multimedia and image processing sectors, enabling 2D objects to appear as 3D, 

blending seamlessly with the surrounding environment (Ariftama, 2017). Given 

the growing demands on teachers to utilize technology during learning 

processes, especially in elementary schools, AR technology can support these 

efforts (Fransyaigu et al., 2024). This aligns with the notion that AR technology 

facilitates active student involvement in learning by allowing direct interaction 

with displayed digital elements. AR helps students understand abstract 

concepts by visualizing them concretely, enabling practical application of 

knowledge, problem-solving, solution design, and understanding of processes 

(Kenedi et al., 2023). 

Digital learning media can enhance student learning outcomes and make 

teaching more manageable for educators. Learning outcomes reflect efforts to 

change individuals' behavior, encompassing cognitive, affective, and 

psychomotor abilities. Internal factors influencing learning outcomes include 

the students themselves, viewed from physical and psychological aspects. If a 

student’s physical health is impaired, their learning outcomes may fall short of 

expectations. Similarly, psychological issues, such as low intelligence or lack of 

interest in learning, can also impact outcomes. External factors influencing 

learning outcomes come from the student's environment (Ayudia, 2022). The 

relationships among students extend beyond the school environment; their 

connections and contributions also take place outside of school through 

communication, friendships, and involvement from parents and families. This 

facilitates the sharing of experiences and knowledge each others (Mulyahati et 

al., 2023). 

Based on observations in Grade 5 at SD Negeri 5 Langsa, it was found that 

during science and social studies (IPAS) lessons, teachers rarely used engaging 

learning media. Teachers mainly read from textbooks and provided printed 

materials, leading to monotonous learning experiences. Observations also 

revealed that many students remained passive during lessons, sitting quietly 
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and merely listening without showing significant interest, such as asking 

questions, engaging in discussions, or being curious about the provided 

learning media. Only a few bright and interested students actively participated, 

resulting in overall low student engagement and poor learning outcomes. In 

contrast, when digital learning media were used, students showed enthusiasm 

and were more active, leading to improved learning outcomes. 

To address this, the researcher believes in the need for media that 

supports student education by helping them understand the material. Beyond 

animated videos, students require more engaging tools, such as AR-based 

learning media. This media offers advantages like 3D visuals, simultaneous real 

and virtual visualizations, and the ability to captivate students' attention and 

curiosity, thus enhancing learning outcomes. 

 

RESEARCH METHOD 

This study utilizes the Research and Development (R&D) methodology, 

specifically focusing on a development research approach. The goal of 

development research is to create particular products and assess their 

effectiveness (Sugiyono, 2021). The methods employed in this study follow the 

ADDIE model (Analysis, Design, Development, Implementation, and 

Evaluation). The ADDIE model is widely recognized as one of the most 

commonly used research frameworks for the efficient and effective 

development of products. (Kenedi et al., 2018). 

Methods for collecting data consist of observation, interviews, surveys, 

and record-keeping. Qualitative and quantitative analysis techniques are used 

to process the collected data. Qualitative analysis involves observations, teacher 

interviews, and feedback from validation experts. Quantitative analysis assesses 

data from questionnaires with a scale of 1-5 (Juliati et al., 2024). The feasibility 

and practicality of the AR learning media are measured using the following 

formula: 

𝑃 =
𝐹

𝑁
𝑥100% 

P: Final Score  

F: Obtained Score  

N: Maximum Score 

The results are categorized into levels of practicality based on the 

following criteria: 
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Table 1. 

Percentage of Practicality Criteria 

 
Quantitative data from student learning outcomes are analyzed using the 

N-Gain formula and percentage effectiveness (Wahab et al., 2021) 

 
Spost  = Post-test score 

Spre = Pre-test score 

Smaks = Maximum score 

 

N-Gain values are categorized as follows: 

Table 2. 

N-Gain Score Categories  

 
The percentage effectiveness is classified as: 

Table 3. 

Percentage of Effectiveness Criteria  
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RESULT AND DISCUSSION 

Analysis Stage 

In the analysis phase, pre-research and research were conducted through 

observations in Grade 5 at SD Negeri 5 Langsa, involving 29 students. Informal 

interviews were held with a number of students and the homeroom teacher, 

Mrs. Ira Prisca, S.Pd. 

1. Needs Analysis 

a) Student Needs Analysis 

 Needs analysis is an activity conducted by researchers to identify the 

fundamental problems faced in the learning process, identify student 

characteristics, and formulate learning objectives to suit the product to 

be produced (Mulyahati & Fransyaigu, 2018). The results of the needs 

analysis based on observations conducted by the researcher found that 

the daily test scores of several students did not meet the Minimum 

Completeness Criteria (KKTP) with a fixed value of 80, resulting in 

48.27% of students not meeting the minimum completeness criteria. 

This was evident during observations conducted by the researcher 

where several students were passive during science and social studies 

lessons. Students were observed to be more engaged in conversations 

with their seatmates, with only a few paying attention to the teacher at 

the front of the class. Consequently, some students failed to grasp the 

lesson. Additionally, the teaching materials used in the classroom were 

monotonous, often relying solely on YouTube videos or textbooks. 

However, the school's facilities were adequate and supportive of digital 

learning. 

b) Teacher Needs Analysis 

Observations and interviews with teachers at SDN 5 Langsa revealed 

that the use of teaching aids in science and social studies lessons was 

limited. Teachers often relied solely on YouTube videos or textbooks, 

with little variation in teaching methods. Although the school had 

adequate facilities for digital learning, teachers faced challenges in 

creating engaging and diverse learning materials, particularly for 

science subjects. 

2. Curriculum Analysis 

Based on the interview activity with the homeroom teacher of class V, SD 

Negeri 5 Langsa has implemented the independent curriculum as a 

curriculum unit in the school. The material chosen is the IPAS material, 

namely Natural and Social Sciences (IPAS) with Learning Achievements 
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Table 4. 

Learning Achievements and Objectives 

Learning Achievements Learning Objectives 

Students will reflect on how 

changes in the Earth's surface 

occur due to natural and human 

factors, identify lifestyles that 

contribute to environmental 

problems, and predict the social, 

economic, and societal impacts of 

these problems. 

1. Students are able to 

understand how the Earth's 

surface changes due to 

natural factors. 

2. Students are able to identify 

the relationship between 

natural events and natural 

disasters. 

3. Students are able to describe 

the impacts of natural 

disasters on human life. 

 

Based on the stated learning outcomes and learning objectives, there is a 

need for learning media to facilitate teachers in delivering the learning 

materials. Teachers need to select and develop materials that align with the 

specified performance indicators under the Merdeka Curriculum to ensure that 

the learning materials support students in achieving these indicators 

(Ramadahani et al., 2022) 

Design Stage 

The second stage of this research was the design phase. In this phase, the 

researcher designed an Augmented Reality (AR)-based learning media to 

improve student learning outcomes. The target students were fifth-grade 

elementary school students, focusing on the topic of "Our Beloved Earth: 

Natural Phenomena and Disasters" from the Science subject. The steps involved 

in this phase were as follows: 

1. Preparation of Augmented Reality (AR) learning media framework. 

The objects created by the researcher include floodwater, trees, 

houses, bird cages, mountains, and tornadoes. These objects were 

designed in 3D using Blender. After designing the objects, the researcher 

used Unity to transform these objects into Augmented Reality (AR) 

objects. To view these AR objects, the researcher also designed AR cards 

using Canva, which serve as instructions for using the AR media. Canva 

was also used to design the text and cover for the AR media. The 

storyboard for this AR media is as follows: 

a. Opening Section 

  This section serves as the introduction to the Augmented Reality (AR) 
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learning media for Chapter 8, "Our Beloved Earth: Earth's Troubles", 

specifically Topic A: Why Does the Earth Change? 

b. Augmented Reality (AR) media menu section 

The menu section allows users to scan the marker provided on the AR 

card to trigger the appearance of 3D objects. 

2. Preparation of Augmented Reality (AR) Media Assessment Instruments 

To evaluate the Augmented Reality (AR) learning media, 

questionnaires were developed to assess product feasibility, practicality, 

and student interest. Experts in the subject matter, media, and item 

analysis provided feedback on the feasibility of the media. Teacher and 

student feedback, along with a post-test, were used to measure the 

practicality and effectiveness of the media in improving student learning 

outcomes. 

Development Stage 

The next stage in the ADDIE model is development. The goal of this 

stage is to produce a product that effectively represents students' 

understanding of the learning material (Sukirno & Aprilia, 2019). Before the 

Augmented Reality (AR) learning media could be tested on students, it was 

validated by experts: a media expert, a content expert, and a test item expert. 

a. Media  Validation 

Validation was conducted by a media expert, Mr. Ronald 

Fransyaigu, S.Pd., M.Pd., who assessed aspects such as media efficiency, 

effectiveness, usability, maintainability, compatibility, creativity, 

simplicity, and overall appeal. The findings are outlined as follows: 

Table 5. 

Percentage of  Media Validation 

 

Improvements were made after the first phase, resulting in a 

significant increase in Based on the table above, media validation was 

conducted in two stages. In the first validation, a percentage of 52.85% 

was obtained, categorized as fairly feasible, while in the second validation, 

a percentage of 97.14% was achieved, categorized as highly feasible. 

b. Content  Validation 

Validation was performed by Mr. Dr. Asnawi, S.Pd., M.Pd., who 

Phase Percentage Criteria 

Phase I 52.85% 
Fairly 

Feasible 

Phase II 97.14% 
Highly 

Feasible 
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evaluated learning objectives, content accuracy, and benefits. The findings 

are outlined as follows: 

Table 6. 

Percentage of  Content Validation 

Phase Percentage Criteria 

Phase I 72.5% Feasible 

Phase II 92.5% 
Highly 

Feasible 

 

Based on the table above, the content validation was carried out in 

two stages. In the first validation, a percentage of 72.5% was obtained, 

which falls into the "acceptable" category, while in the second validation, a 

percentage of 92.5% was obtained, which falls into the "very acceptable" 

category. 

c. Test Item Validation 

The student test items were validated by Mrs. Rapita Aprilia, S.Pd., 

M.Pd., focusing on question relevance, construction, and language use. 

The findings are outlined as follows: 

Table 7. 

Percentage of Test Item Validation 

Phase Percentage Criteria 

Phase I 78.18% Feasible 

Phase II 100% 
Highly 

Feasible 

 

Based on the table above, the validation of the student test questions 

was conducted in two stages. In the first validation, a percentage of 

78.18% was obtained, which falls into the "acceptable" category, while in 

the second validation, a percentage of 100% was obtained, which falls into 

the "very acceptable" category. 

Implementation Stage 

The implementation phase is the fourth step in this research. During this 

phase, the media that has been validated and adjusted based on expert feedback 

will be utilized in a limited classroom trial. This trial aims to assess how 

practical the created media is in terms of student learning outcomes. To collect 

data pertaining to the practicality of the developed media and to evaluate its 

effect on student learning outcomes, information will be gathered through 
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questionnaires for both teachers and students, as well as through tests given to 

students during the trial. 

1. Student Response Questionnaire 

The field trial phase took place after the product was modified based 

on the recommendations and input from experts. This trial was 

implemented on a small scale in a fifth-grade classroom at SD Negeri 5 

Langsa. 

Table 8. 

Student Responses Percentage 

 

N

o 

Aspect 
Aspect 

Skor 

Max 

Scor

e 

 

Percentag

e 

 

Criteria 

1

. 

Learning 

Media 

4,66

6 
5 93,33 

Very 

Practical 

2

. 
Materials 

4,65

6 
5 93,13 

Very 

Practical 

3

. 
Benefits 

4,67

9 
5 93,58 

Very 

Practical 

Average 
4,66

7 
 93,34 

Very 

Practical 

In terms of the learning media aspect, a score of 93.33% was 

achieved, qualifying as "very practical." Regarding the material aspect, a 

score of 93.13% was reached, also falling under the "very practical" 

category. For the benefits aspect, a percentage of 93.58% was recorded, 

which is again considered "very practical." The overall average percentage 

for all three aspects was 93.34%, which is categorized as "very practical." 

2. Teacher Response Questionnaire 

In this development research, a practitioner, one of the fifth-grade 

teachers at SD Negeri 5 Langsa named Ira Prisca, S.Pd., was involved. In 

this questionnaire, the practitioner was required to fill out a questionnaire 

related to the feasibility of content, language, and material in the 

developed product. 

Table 9. 

Teacher Responses Percentage 

No Aspect 
Total 

Score 

Maks 

Score 
Percentage Criteria 

1. 
Content 

Feasibility 
5 5 100% Very Practical 
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2. Language 5 5 100% Very Practical 

3. Material 5 5 100% Very Practical 

Average 5 5 100% Very Practical 

The content feasibility aspect received a score of 100% based on the 

"very practical" criterion, while the language aspect also attained a 100% 

rating within the "very practical" category. Additionally, the material 

aspect achieved a 100% score using the "very practical" criterion. When 

averaging the percentages across all three aspects, the result was 100%, 

which is classified as "very practical." 

Evaluation Stage 

The evaluation phase represents the final stage in the ADDIE 

development model, during which an assessment is performed to ascertain the 

feasibility, practicality, and effectiveness of the augmented reality (AR) based 

learning media for fifth graders at SD Negeri 5 Langsa. At this phase, the media 

feasibility percentages are compiled from the validation questionnaires 

completed by media experts, material experts, and the student test questions, 

alongside the practicality percentages derived from the teacher and student 

response surveys, as well as the effectiveness percentage of student learning 

outcomes concerning the AR media from the test questions given to fifth-grade 

students. The percentages for the media feasibility are as follows: 

Table 10. 

Media Feasibility Percentage 

No Validator Persent

age 

Criteria 

1. Media Expert 97,14% Very Feasible 

2. Content Expert 92,5% Very Feasible 

3. Test Item Expert 100% Very Feasible 

Average 96,54% Very Feasible 

 The percentage for the media expert was 97.14% with the "very feasible" 

criterion, the material expert obtained a percentage of 92.5% with the "very 

feasible" criterion, and the test question expert obtained 100% with the "very 

feasible" criterion. Therefore, the average feasibility of the teaching materials 

developed by the researcher achieved a percentage of 96.54%, which is 

categorized as "very feasible" for use. 
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Table 11. 

Media Practicality Percentage 

No Respons Persentag

e 

Criteria 

1. Teacher Response Questionnaire 100% Very Practical 

2. Student Response Questionnaire 93,34% Very Practical 

Average 96,67% Very 

Practical 

 

The teacher response survey achieved a score of 100% under the "very 

practical" criterion, while the student response survey received a score of 

93.34% in the same category. The overall practicality of the learning media 

created by the researcher was assessed at 96.67%, placing it in the "very 

practical" classification. 

Improvement in Student Learning Outcomes After Using AR Media 

Assessing the improvement in student learning outcomes following the 

use of Augmented Reality (AR) instructional materials is one of the study's 

goals. Therefore, to measure the extent of the improvement in student learning 

outcomes, the researcher used test questions that had been previously 

validated. These test questions were then given to the fifth-grade students at SD 

Negeri 5 Langsa before and after learning using Augmented Reality (AR) 

learning media. 

To evaluate the improvement in student learning outcomes prior to and 

following the use of AR-based learning media, the N-Gain test was used to 

examine data from the pretest and posttest scores. The percentage of student 

learning outcomes and N-Gain scores before and after utilizing the AR-based 

learning materials are shown in the following table: 

Table 12. 

Effectiveness Percentage of Student Learning Outcomes 

 

No 

 

Student 

Name 

 

Prete

st 

 

Postt

est 

 

Post- 

Pre 

 

100- 

Pretest 

 

N-Gain 

Score 

 

N-Gain 

(%) 

1   RI 73 87 14 27 0.51 51.85 

2 AQ 66 87 21 34 0.61 61.76 

3 NA 33 73 40 67 0.59 59.70 

4 ML 47 80 33 53 0.62 62.26 

5 ZA 40 67 27 60 0.45 45 
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6 SP 53 87 34 47 0.72 72.34 

7 MG 60 93 33 40 0.82 82.5 

8 ZF 67 100 33 33 1 100 

9 QA 87 100 13 13 1 100 

10 SSA 53 73 20 47 0.42 42.55 

11 RP 67 87 20 33 0.60 60.60 

12 MR 80 100 20 20 1 100 

13 AP 80 100 20 20 1 100 

14 HZ 47 80 33 53 0.62 62.26 

15 SS 73 93 20 27 0.74 74.07 

16 TM 67 87 20 33 0.60 60.60 

17 TS 87 100 13 13 1 100 

18 AD 80 100 20 20 1 100 

19 AS 93 100 7 7 1 100 

20 KA 87 100 13 13 1 100 

21 AP 73 87 14 27 0.51 51.85 

22 KA 47 87 40 53 0.75 75.47 

23 SAA 53 73 20 47 0.42 42.55 

24 DSF 66 93 27 34 0.79 79.41 

25 PHK 80 100 20 20 1 100 

26 MAN 73 87 14 27 0.51. 51.85 

27 SK 60 80 20 40 0.5 50 

Average 66.37 88.92 22.55 33.62 0.73 73.58 

 

The N-Gain exam, which measures gains in student interest in learning, 

yielded an average score of 0.73, falling into the "high" range. As a result, it can 

be said that the researcher's Augmented Reality (AR) learning materials are 

successful in raising student learning outcomes because they satisfy the 

effectiveness criteria with a 73.58% rating, which is classified as "effective." 

 

CONCLUSION  

The research and development in this study led to the following 

conclusions: 

1. The development in this study used the ADDIE model, with the first stage 

being the analysis stage, which involved analyzing the needs of the teacher, 

the students, and the curriculum. The teacher and student needs were 

obtained from interviews and observations, while the curriculum analysis 

was obtained through interviews. The second stage is the design stage, 
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where a storyboard was created, and appropriate references for the material 

and media were selected. The third stage is the development stage, which 

continues the process from the previous product creation by validating the 

product with media experts, material experts, and test question experts. The 

fourth stage is the implementation stage, where the media is distributed, and 

questionnaires for teacher responses, student responses, and student test 

questions are distributed to assess the effectiveness of the media on student 

learning outcomes. The final stage is the evaluation stage, which summarizes 

the entire development process conducted in this research. 

2. The feasibility of the Augmented Reality (AR) learning media was 

determined based on the feasibility assessment by one media expert, one 

material expert, and one test question expert. (a) The feasibility assessment 

by the media expert resulted in a score of 97.14% with the "very feasible" 

criterion. (b) The feasibility assessment by the material expert resulted in a 

score of 92.5% with the "very feasible" criterion. 

(c) The feasibility assessment by the test question expert resulted in a score of 

100% with the "very feasible" criterion. 

3. The practicality of the media: (a) The teacher's response to the Augmented 

Reality (AR) learning media resulted in a score of 100% with the "very 

practical" criterion. (b) The fifth-grade students' response at SD Negeri 5 

Langsa to the Augmented Reality (AR) learning media resulted in a score of 

93.34% with the "very practical" criterion. 

The improvement in student learning outcomes after using the 

Augmented Reality (AR) learning media, when presented in percentages, was 

73.58%. Therefore, It may be inferred that the researcher's Augmented Reality 

(AR) learning materials can enhance students' learning results in IPAS Chapter 

8 "My Beloved Earth, My Earth is Sad": Topic A, "Why does the Earth change?" 
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