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Abstract 
Elementary school students in the Society 5.0 era have become accustomed to advanced technology. 

Therefore, teachers must make smart efforts to ensure the success of quality education. This research aims 

to analyze product practicality and product feasibility according to experts to support quality education for 

elementary school students in the Society 5.0 era. This study's Research and Development (RnD) method 

follows the ADDIE model. The research was conducted with sixth-grade elementary school students in 

Lamongan Regency, with 166 participants. Data analysis utilized interview and questionnaire techniques. 

The research results are as follows: The first stage involved analyzing the needs of teachers and students in 

IPAS learning that could support quality education relevant to the current era. The next stage was designing 

the learning media. After the design process, the learning media was developed and validated by two expert 

media validators, two science subject matter validators, and ten education practitioners in the very good 

category. The implementation results with sixth-grade students at Madrasah Ibtidaiyah in Lamongan 

showed that 90% of the students rated the media in the outstanding category. Thus, it can be concluded that 

this virtual planetarium laboratory media is effectively applied to sixth-grade students in science learning 

to support quality education in the Society 5.0 era. 

Keywords: augmented reality; digital learning; quality education; society 5.0 era;  

virtual planetarium laboratory 

 

Introduction  

A shift towards deeper technology integration in all aspects of life, including 

education, characterizes the Society 5.0 era (Mohamed Hashim et al., 2024). This Society 

5.0 era presents challenges in education (Ponraj et al., 2023) due to technological 

advancements such as artificial intelligence, the internet, and social media, which are 

already commonly used by elementary school students today (Mourtzis et al., 2023). 

Elementary school students in the Society 5.0 era enjoy freedom in learning, have a 

penchant for discovering new things, and feel comfortable in environments connected to 

the internet. Therefore, teachers need to make intelligent efforts to ensure quality 

education that aligns with the current era (Abigial, 2022), one of which is developing 

technology-based learning media with the help of augmented reality (Chen et al., 2019). 

However, Many teachers have difficulties integrating augmented reality-based 

learning media into teaching and learning activities, especially for planetary and solar- 
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system materials (Dash et al., 2024). Most teachers do not have sufficient experience and 

knowledge to implement augmented reality effectively and tend to feel more comfortable 

with the hands-on practicum method in the classroom (Liao et al., 2024). However, they 

stated that school laboratories equipped with modern and sophisticated equipment that 

can accurately describe various planets are needed to provide students with a deep 

understanding. Unfortunately, the availability of these tools is limited in many schools, 

so learning is not optimal (Wu et al., 2024). Therefore, the development of augmented 

reality-based Virtual Laboratory Planetarium media is an important solution to bridge this 

limitation, allowing students to explore the concepts of the solar system in an interactive 

and immersive way without the need for expensive and hard-to-access physical 

equipment at school. 

Based on the results of a needs survey conducted for teachers and students, it was 

found that there is a high interest and urgent need for innovative learning media that can 

support the understanding of astronomical materials, especially related to the concept of 

planetariums and space (Jhuang et al., 2024). Most teachers stated that conventional 

learning methods in this topic are often not optimal in arousing students' interest in 

learning due to the limitations of visualization and interactivity (Gunčaga & Záhorec, 

2024). Meanwhile, students revealed that their understanding of the concept of the solar 

system and the universe will be better if supported by interesting and interactive visual 

media (Vashisht, 2024). Based on these findings, the Augmented Reality-based 

Planetarium Virtual Laboratory product was developed to increase student engagement 

and enrich the learning experience visually and immersively. This product is expected to 

meet the need for quality learning in the Society 5.0 era, where digital technology is 

increasingly becoming an integral part of education. 

Previous research has applied planetarium media (Abdurrahman, 2019). Applying 

augmented reality learning media has also been carried out, but only research qualitatively 

without a clear percentage (Huang et al., 2019) (Lai et al., 2019). Other research also 

applies augmented reality learning media only as a quiz without any material supporting 

self-regulated learning (Winarni & Purwandari, 2019). Another study (Sahari & 

Wahyudi, 2020) found that students' visualization perspectives were still limited due to 

the use of images.  
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Subsequent research (Imronah et al., 2022) developed digital-based planetarium 

media. This study utilized the SAC App. However, the developed media consisted only 

of 2D images that could not present a more engaging and realistic 3D portrayal. Research 

(Latif et al., 2023) (Frincu & Frincu, 2023)  has also advanced augmented reality-based 

learning media, but it only reached the design stage. Another study examined the use of 

augmented reality as a science learning medium, but the sample size used in the study 

was insufficient, with only 21 respondents (Setiawan et al., 2023). Furthermore, a 

systematic literature review that analyzed only 23 articles, this relatively small sample 

size may not sufficiently represent the diverse research on augmented reality as a learning 

medium (Pahmi et al., 2023). 

Therefore, the current study will implement a virtual laboratory learning media in 

the form of an augmented reality-based planetarium that can provide visualizations of 

simulated images that appear realistic with a 3D display viewable from various angles. 

The virtual planetarium can emerge on the user's table or floor and react to the user's 

movements or interactions, making it seem as if it exists in the real world that no other 

study has ever done. This aims to support the SDGs related to quality education and the 

digital economy in education. Therefore, this research aims to analyze product practicality 

and product feasibility according to experts to support quality education for elementary 

school students in the Society 5.0 era. 

 

Research Methods 

This research is designed using the Research and Development (RnD) method 

(Saputro, 2021) with stages from ADDIE (Runco, 2023). This model consists of five main 

stages, namely: analysis of the needs of teachers and students needed for the media 

development process, design begins with making a detailed plan of the media to be 

developed, development of learning products according to the design that has been 

planned, implementation in schools, and the last stage namely a thorough evaluation is 

carried out after implementation (Putera et al., 2024). This approach is employed to 

produce a new product in the form of learning media developed based on the needs of 

elementary school students in the era of Society 5.0. The developed media will be 

analyzed for its feasibility, effectiveness, and appeal.  
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This study will be conducted from July to September 2024, with the research trial 

subjects being sixth-grade students of Madrasah Ibtidaiyah in the Maduran, Sekaran, 

Laren, and Karanggeneng Subdistrict in Lamongan Regency. The selection of research 

locations includes 10 Madrasah Ibtidaiyah in Lamongan Regency that have implemented 

blended learning and have adopted technology-assisted learning media. The number of 

students as research subjects is 166, serving as the experimental class. 

The research stages are depicted in the following image: 

 

Figure 1 

Research Flow Chart 
Source: Personal Document 
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The data collection technique in this study used interviews and questionnaires. 

Interview activities were carried out to obtain data on the analysis of teacher and student 

needs related to learning media according to the current era. The interview instrument 

in this study was: 

Table 1 

Interview Guidelines for Teachers 

No. Indicator Questions 

1 

Student 

Development and 

Learning Habits 

Current student development and learning habits, 

especially in understanding science or solar system 

materials 

The extent to which students are interested in materials 

related to space, planets, and the solar system 

Whether students tend to be enthusiastic about learning 

activities that use visual or interactive media 

2 

The Need in 

Teaching Planetary 

Themes 

What are some of the challenges you face when teaching 

the theme of planets and the solar system? 

What aspects need to be improved to make learning the 

planetary theme more effective 

Views on the use of augmented reality in facilitating 

learning about the planet 

3 

Material 

Characteristics and 

Learning Outcomes 

What are the important characteristics of planetary matter 

and the solar system that should be conveyed to students? 

What are the learning outcomes you are targeting when 

teaching planetary themes? 

4 
Used Learning 

Media 

What media are currently used to teach planetary themes 

Do teachers feel that the available media is enough to meet 

the learning needs of this theme? 

Source: Personal Document 
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Table 2 

Interview Guidelines for Students 

No. Indicator Questions 

1 

Learning 

Experience and 

Habits 

Interest in space, planets, and solar system themes 

The learning way that best helps understand the matter of 

the planets and space 

2 
Use of Learning 

Media 

What media are usually used by teachers when teaching 

about planets 

Have students ever used augmented reality-based learning 

media? 

3 

Preferences and 

Expectations for 

New Learning 

Media 

Are students interested in using augmented reality-based 

media to study planets and the solar system 

What kind of features do students expect from learning 

about planets to make learning more interesting 
Source: Personal Document 

Meanwhile, the data collection technique uses a questionnaire to find out the 

validation results by experts regarding the feasibility of the media developed by 

researchers. In addition, the questionnaire is also used to determine the practicality of 

the media developed with the questionnaire instrument in this study, including: 

Table 3 

Media Practicality Questionnaire Instrument 

No. Statement 

1 Level of student participation in media use 

2 Level of student interest in using media 

3 Level of student involvement in learning using media 

4 Level of student understanding after using media 

5 Student's ability to understand material concepts 

6 Level of student satisfaction with learning experiences using media 

7 level of student comfort in using media 

8 Ease of operating media 
Source: Personal Document 

Data were analyzed quantitatively and qualitatively(Anam et al., 2023). 

Qualitative data in the form of interview results and responses, suggestions, criticisms, 

input obtained from observations, and comments from the questionnaire. Data were 

processed so that they could be concluded logically, meaningfully, and systematically. 

Furthermore, this conclusion can be used to improve the media being developed. 

Quantitative data in the form of scores from the questionnaire results are calculated using 

the formula (Sugiyono, 2015):  

P = ∑ 𝑋𝑖

∑ 𝑋

 x 100% 
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Details: 

P  = Percentage 

𝑋𝑖  = Total number of scores obtained 

𝑋  = Ideal score total 

100%  = Constanta 

To make decisions regarding the values obtained from the questionnaire results, 

the following criteria must be followed: 

Table 4 

Questionnaire Result Value Criteria  (Sugiyono, 2015) 

Level of achievement (%) Qualification 

80% - 100% Very good 

60% - 79% Good 

50% - 59% Enough 

< 49% Low 
Source: Personal Document 

 

Result 

This research produces a planetarium virtual laboratory learning media product 

based on augmented reality to support quality education appropriate to the current era. 

The results of the research are described according to the following stages: 

Teacher and Student Needs Analysis Stage 

The first stage involved an analysis of the needs of teachers and students in the 

IPAS to support quality education in line with the current era, followed by providing 

solutions. Data was gathered in this stage through interviews with classroom teachers and 

sixth-grade students at a Madrasah Ibtidaiyah in Lamongan. The results of the interviews 

were summarized by the researchers as follows: 1) Students today are highly dependent 

on technology, 2) The majority of students are accustomed to using their smartphones for 

learning, 3) Many IPAS teachers have not yet implemented technology-assisted learning, 

4) There is a need for improvement in IPAS learning by the current era of students, using 

AI technology, 5) Attractive visualization is necessary when explaining material with the 

help of AI technology, such as explaining planets.  

Based on various findings from the analysis phase, the researcher developed an 

educational media product using engaging 3D visualization through augmented reality. 

This product was developed to present lifelike visual images of all planets along with 
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complete descriptions of each planet, allowing students to directly observe realistic 

visualizations, thereby enhancing the quality of learning. 

Learning Media Design Stage According to Teacher and Student Needs 

From the various analyses that have been carried out, the next step is for the 

researcher to design learning media, starting from preparing materials that are tailored to 

learning objectives, preparing images and animations that support the visualization of all 

planets, then the researcher creates images for image scan codes based on augmented 

reality along with the design of instructions for using the media, continuing to create 

learning media with the help of the Assembly Edu application.  

 

Figure 2 

Example of Creating a Virtual Laboratory Planetarium Learning Media Design 
Source: Personal Document 

Development Stage of Virtual Laboratory Planetarium Learning Media Based on 

Augmented Reality 

After the design process, the learning media was developed with the following 

steps: 1) subscribe to the Assemblr Edu application, 2) login to the link 

https://edu.assemblrworld.com/ 3) start entering images, animations, songs, and materials 

in the application, 4) create an image code for an augmented reality scan so that 3D 

animation can be seen when used, 5) then click preview to see the results of making the 

Planetarium Virtual Laboratory media, 6) carry out the publishing process when the 

developed learning media is appropriate. After the learning media was developed, the 

researcher validated it with two expert media validators, two validators of IPAS material, 

and 10 Education practitioners. In addition to assessing whether the learning media is 
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valid or not, the validators also provide suggestions and input for improving the learning 

media. The following is an explanation of the validation results from all validators: 

Table 5 

Material Expert Validation Results 

No. Statement 
Validator 

score 1 

Validator 

score 2 

1 
The content of the material in the learning media is 

to the objectives of science learning. 
5 5 

2 
The content of learning media can develop the realm 

of student action 
4 4 

3 
The content of learning media can develop the realm 

of student attitudes 
5 4 

4 
The content of learning media can develop students' 

knowledge domains 
5 5 

5 
The presentation of learning media content is clear 

and appropriate 
5 5 

6 
The presentation of learning media content is easy to 

understand 
5 5 

7 Presentation of sequential learning media content 4 5 

8 Presentation of complete learning media content 5 5 

9 
Presentation of learning media content according to 

the character of grade VI students 
5 5 

10 
The display of images in learning media is by the 

content of the material 
5 5 

11 
Learning media helps students in independent 

learning 
5 5 

12 
The language in the learning media is easy to 

understand 
5 4 

Score result 58 57 

Maximum score 60 
Source: Personal Document 

Based on the calculation table of the validation questionnaire from the first 

validator, the material expert, the result was a score of 58 from a maximum score of 60. 

Next, the researcher calculated using the following formula.: 

V = 𝑇𝑠𝑒𝑉

𝑆−𝑀𝑎𝑥

 x 100% 

V = 58

60

 x 100% 

V = 96% 

Meanwhile, for validation from the second validator, the material expert obtained 

a score of 57 from a maximum score of 60 with the calculation: 

V = 𝑇𝑠𝑒𝑉

𝑆−𝑀𝑎𝑥

 x 100% 
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V = 57

60

 x 100% 

V = 95% 

The results of validating the suitability of the class VI IPAS teaching materials 

from the calculation of the values are described in the following table.: 

 

Figurer 3 

Results of Validation of Class VI IPAS Material 
Source: Personal Document 

If calculated the percentage of validator material 1 got a result of 96% and 

validator material 2 got a result of 95% with the provision on a Likert scale in the very 

good category. So it can be concluded that the material in the virtual laboratory 

planetarium is suitable to be applied to students in class VI IPAS learning. In addition to 

material validation, researchers also validated learning media with the following 

validation results.: 

Table 6 

Quantitative Data of Media Design Validation Results 

No. Statement 
Validator 

score 1 

Validator 

score 2 

1 The identity of the learning media is clear 5 5 

2 The guidelines for learning media are clear 5 5 

3 The size of the letters on the learning media is appropriate 5 4 

4 The learning media font is appropriate 5 4 

5 The colors chosen in the learning media are appropriate 5 4 

6 The images selected in the learning media are appropriate 5 5 

7 Suitability of button layout, captions, images, and 

backgrounds on learning media 

5 5 

  

 

  

96 95

M A T E R I A L  V A L I D A T O R  1 M A T E R I A L  V A L I D A T O R  2
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No. Statement 
Validator 

score 1 

Validator 

score 2 

8 
Learning media helps students in learning IPAS about 

planets 
5 5 

9 Learning media can be run well 4 5 

10 Buttons work well 5 5 

11 
Interesting learning media for elementary school children 

in the era of society 5.0 
5  5 

Score result 54 52 

Maximum score 55 
Source: Personal Document 

Based on the results of the validation questionnaire from the media feasibility 

validator above, then the researcher calculated using the following formula: 

V = 𝑇𝑠𝑒𝑉

𝑆−𝑀𝑎𝑥

 x 100% 

V = 54

55

 x 100% 

V = 98% 

Meanwhile, for validation from the second media expert validator, the result was 

a score of 52 from a maximum score of 55 with the calculation: 

V = 𝑇𝑠𝑒𝑉

𝑆−𝑀𝑎𝑥

 x 100% 

V = 52

55

 x 100% 

V = 94% 

So the results of the validation of learning media from the calculation of these 

values are described in the following table.: 

 

Figure 4 

Media Design Validation Results 
Source: Personal Document 

98 94

V A L I D A T O R  M E D I A  1 V A L I D A T O R  M E D I A  2
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From the calculation results, the first validator gave a score of 98% and the second 

validator got a score of 94% with the provisions on the Likert scale being in the very good 

category. So it can be concluded that the virtual laboratory planetarium media is feasible 

to be applied to students in Class VI IPAS learning. 

The final validation with expert education practitioners with 10 validators we 

involved resulted in the following data being obtained.: 

Table 7 

Expert Validation Results of Education Practitioners 

No. Statement 
Validator Assessment 

1 2 3 4 5 6 7 8 9 10 

1 
Suitability of content to 

learning objectives 
5 5 4 4 5 5 4 4 5 4 

2 
Accuracy of learning 

material content 
5 4 5 5 4 5 5 5 5 4 

3 
The material in the learning 

media is described in full 
5 4 4 4 5 4 4 5 5 4 

4 

The material in the learning 

media is arranged 

systematically 

5 4 4 4 5 4 5 5 4 4 

5 
Accuracy of language used 

in explaining the material 
4 5 5 4 4 5 5 5 4 5 

6 
The sentences used can 

clarify the picture 
5 3 5 5 4 4 5 4 5 4 

7 

The material presented in 

the learning media is easy 

to understand 

5 5 5 5 5 4 4 5 5 5 

8 

The selection of images in 

learning media is in 

accordance with the 

content of the material 

4 5 4 4 5 4 4 4 4 5 

9 

The learning media 

developed is able to 

visualize the planets in the 

solar system. 

4 4 5 4 4 5 5 5 5 4 

10 

Suitability of learning 

media to the characteristics 

of today's students 

5 4 5 5 4 5 5 5 4 5 
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No. Statement 
Validator Assessment 

1 2 3 4 5 6 7 8 9 10 

11 

Suitability of learning 

media with learning 

materials 

5 5 3 5 5 5 5 4 5 5 

12 
Easy to operate learning 

media application 
4 4 5 5 5 5 4 5 4 4 

13 

The learning media 

developed makes it easier 

for students to understand 

the material. 

5 5 5 5 5 4 4 5 5 5 

14 

The learning media 

developed can help 

students learn 

independently. 

5 4 4 5 5 5 5 5 5 5 

Score Result 66 61 63 64 65 64 64 62 60 63 

Average score 63 

Maximum score 70 
Source: Personal Document 

Based on the results of distributing the validation questionnaire above, the 

researcher then calculated using the following formula: 

V = 𝑇𝑠𝑒𝑉

𝑆−𝑀𝑎𝑥

 x 100% 

V = 63

70

 x 100% 

V = 90% 

  From the results of the calculation in the table above, it is known that the results 

of the validation of the IPAS learning expert on the virtual laboratory planetarium media 

got a total score of 63 out of a maximum score of 70. If the percentage is calculated, the 

result is 90% with the provisions on the Likert scale being in the very good category. So 

it can be concluded that this virtual laboratory planetarium media is feasible to be applied 

to students in class VI IPAS learning. 

  In addition to the assessment from the validator above, the following suggestions 

and input for improvements were also obtained from the validator: 

  



Empowering Education with Augmented… 

230│ Al-Bidayah, Volume 16, Number 2, December 2024 

Table 8 

Validator's Suggestions and Input Results 

Media Validation Material Validation 

The background for the scan is better if 

the sky is not a plain image. There is a 

nuance of the sky with a sprinkling of 

stars. 

Adding the characteristics of each planet so 

that students can more clearly see the 

differences between each planet. 

At the opening of the media, the display 

of the planets is arranged in order from 

the sun as the center to the last planet.. 

 

Source: Personal Document 

After several revisions and the validator stated that it was feasible, the media developed 

by this researcher could be implemented to grade IV students.  

Implementation Stage of Virtual Laboratory Planetarium Learning Media Based on 

Augmented Reality 

After the validation is declared valid, the next step is to implement it to grade VI 

students of Madrasah Ibtidaiyah with three cycles, namely; 1) the first time it is applied 

to individuals selected randomly as many as 5 students only. Limited trials are carried out 

to conduct intensive observations and record important things done by students that will 

be used as material for improving the initial product, 2) the second cycle with a small 

group of 25 students so that the product developed meets the standards, 3) then students 

as a whole by implementing the virtual laboratory planetarium learning media based on 

augmented reality in 10 schools in Lamongan with a total of 166 students. This last trial 

is used to find data on the effectiveness of the media developed. 

Steps in implementing virtual laboratory planetarium learning media based on augmented 

reality are by downloading the assembler edu application on the playstore. Then scan the 

following image: 
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Figure 5 

Image for Virtual Laboratory Planetarium Media Scanner 
Source: Personal Document 

After the students successfully scan the image, a 3D visualization of a real planet 

will appear above the image. Students can start exploring the planets from Mercury to 

Neptune complete with descriptions of each planet. 

 

Figure 6 

Augmented Reality View of One of the Planets in Media 
Source: Personal Document 
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The image above is an example of the appearance of a planet visualization from 

an image scanned using the assembler edu application. The 3D image like a real one can 

provide a clear and interesting picture for students to learn.  

 

Figure 7 

Students Use Virtual Laboratory Planetarium Learning Media 
Source: Personal Document 

From the results of the researcher's documentation, it describes that students are 

using virtual laboratory planetarium learning media to learn in a fun way in accordance 

with the current digital era. So that the existence of media using the help of Artificial 

Intelligence, it can help explain abstract material to support the focus of national priorities 

related to the green economy, especially quality education. After the learning process 

using virtual laboratory planetarium media was completed, the researcher distributed 

questionnaires to all students to see the effectiveness of this learning media as a learning 

media that supports quality education in the era of society 5.0. From the results of 166 

questionnaires that have been summarized and calculated by the researcher, the average 

score of the entire questionnaire was 64 out of a maximum score of 70. So if it is expressed 

as a percentage, it is as follows: 
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V = 𝑇𝑠𝑒𝑉

𝑆−𝑀𝑎𝑥

 x 100% 

V = 64

70

 x 100% 

V = 91% 

The results of the calculation of the percentage of the questionnaire distributed to 

all students obtained a result of 90% with the provisions on the Likert scale being in the 

very good category. So it can be concluded that this virtual laboratory planetarium media 

is effectively applied to students in Class VI IPAS learning to support quality education 

in the era of society 5.0. The effectiveness of augmented reality-based learning media in 

supporting quality education in the era of Society 5.0 is very significant.  

Evaluation Stage of Augmented Reality-Based Virtual Laboratory Planetarium 

Learning Media 

After obtaining the results of the practicality of the augmented reality-based 

virtual laboratory planetarium learning media along with its comments, the researcher 

also evaluated the attractiveness and shortcomings of the product developed in this study. 

These results were obtained from the analysis of comments and observations made by the 

researcher during the study. The attractiveness of the product developed is: that with the 

help of augmented reality technology, students can experience an in-depth and realistic 

exploration of the solar system, directly from their devices. This feature allows students 

to interact with clear 3D models of the planets, strengthening conceptual understanding 

through immersive visualization. In addition, the Planetarium Virtual Laboratory presents 

a more interesting and efficient way of learning, encouraging the active involvement of 

students in the learning process while making it easier for teachers to explain complex 

material. This product is also very flexible, and accessible anywhere and anytime, making 

it a modern solution for innovative science education. 

The disadvantages of this developed product are: a supporting device is needed 

because some students' mobile phones have to wait a long time. In addition, the intensive 

use of augmented reality technology can require large battery power and memory, which 

has the potential to disrupt the smoothness of use during the learning process. In terms of 

content, although the augmented reality visualization is interesting, the interaction 

provided may still be limited, so not all complex astronomical concepts can be conveyed 

in depth. Future evaluations should consider the development of more interactive features, 
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expanding device compatibility, and providing lighter augmented reality-based learning 

alternatives so that more people can access them. 

 

Discussion 

In the era of technology 5.0, advancements such as augmented reality have 

significantly impacted the world of education, particularly in learning media (Noptario et 

al., 2024). Teachers and students are now faced with the demand to enrich the teaching 

and learning process to make it more interactive, personalized, and adaptive to the needs 

of the 21st century (Yuliawati et al., 2023). This technology offers great potential to help 

improve the quality of learning, making it more effective, efficient, and enjoyable. Here 

are some of the needs of teachers and students in expanding learning media using 

technology with the assistance of artificial intelligence and augmented reality (Tuwoso et 

al., 2021). Teachers require access to various technology-based learning resources that 

can be accessed anytime and anywhere. This can include applications, online platforms, 

or augmented reality devices that can support both face-to-face and remote learning. AI 

technology also enables teachers to automatically create content, quizzes, and learning 

materials, allowing them to focus more on direct teaching and mentoring students (Sriadhi 

et al., 2022). 

Augmented Reality offers a more engaging and comprehensive learning 

experience. Learners can bring learning objects to life through augmented reality 

technology, for example, seeing planets in 3D format as if they were in front of their eyes 

(Sapta & Nisa, 2024). This helps learners more easily understand abstract concepts that 

are difficult to explain in conventional ways, as well as making the learning process more 

enjoyable and motivating them to be more actively involved, like learning media design 

using the Assemblr Edu application (Wannapiroon et al., 2021). Learning media design 

using the Assemblr Edu application allows teachers and students to create interactive and 

visual learning experiences through augmented reality technology. With Assemblr Edu, 

teachers can easily create 3D content that visualizes abstract concepts or complex learning 

materials so that students can see and interact with these objects in a real environment 

through their devices (Carrión et al., 2023). This application offers a variety of user-

friendly templates and tools, allowing anyone without in-depth technical skills to design 

engaging learning media that supports active learning. Students can participate in learning 
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through augmented reality content that can be accessed anytime and anywhere, making 

the learning process more fun, immersive, and fit the needs of the digital era (Majid et al., 

2023). 

The feasibility indicators of augmented reality-based learning media help ensure 

that the technology is appropriate and effective in the context of education(Khan et al., 

2019). The feasibility indicators of augmented reality-based learning media are that the 

material in the learning media directly supports and is following the learning objectives 

set; augmented reality-based learning media can integrate and complement other learning 

materials; augmented reality-based learning media functions well on devices used by 

students, such as smartphones or tablets without lag or technical problems; 3D graphics, 

animations, and audio in augmented reality-based learning media are of high quality, 

clear, and support understanding of the material; augmented reality-based learning media 

can be easily accessed by students, including those with special needs or technological 

limitations; augmented reality-based learning media can increase student involvement 

and motivation in the learning process through attractive visual and interactive elements 

(Marini et al., 2022). 

Augmented reality offers an innovative approach by presenting a real and 

interactive learning experience, allowing students to interact directly with lesson content 

in a realistic three-dimensional format (Sabitri et al., 2024). This makes it easier for them 

to understand complex concepts that are difficult to explain with just text or static images 

(Hidayati Rofiah et al., 2024). In the era of Society 5.0, where advanced technology and 

the need for skills-based learning are increasing, augmented reality provides opportunities 

for students to learn actively and exploratively (Maulidia et al., 2023).  

By using augmented reality technology, learners can visualize and manipulate 

virtual objects in a real-world context, which improves understanding and retention of the 

material (Sapta & Nisa, 2024). In addition, augmented reality media supports a variety of 

learning styles, from visual to kinesthetic, and can be tailored to meet the individual needs 

of learners (Yamtinah et al., 2023). Through higher engagement and personalized 

learning experiences, augmented reality media contributes to improving the quality of 

education and students' readiness to face challenges in the ever-evolving digital era 

(Uriarte-Portillo et al., 2023). 
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Augmented reality-based learning media offers several advantages that make it 

stand out in the context of modern education (Putra et al., 2024). One of the main 

advantages is its very strong visualization capabilities; augmented reality allows learners 

to see and interact with three-dimensional objects directly in their real environment, 

making it easier to understand abstract concepts that are difficult to explain with 

traditional methods. For example, in science lessons, learners can see real structures or 

shapes in real time, which increases their engagement and understanding. In addition, 

augmented reality can increase learner motivation and engagement by providing a more 

interactive and enjoyable learning experience. This medium also supports various 

learning styles, from visual to kinesthetic, by allowing learners to learn through direct 

exploration and interaction (Wijayanto et al., 2023). 

However, some drawbacks need to be considered. Cost and Infrastructure are 

major challenges; creating augmented reality content and purchasing the necessary 

devices can be expensive, and not all schools have the budget or technology infrastructure 

to support an effective augmented reality implementation. Additionally, the learning 

curve for using augmented reality technology can be prohibitive; teachers and students 

may need time to adapt to new applications and devices (Rahmatullah et al., 2021), and 

may require training to maximize the use of the technology. Other drawbacks include 

technical and accessibility issues; augmented reality media requires fairly powerful 

hardware and a stable internet connection, which may not always be available to all 

students. Finally, there are privacy and data security issues that need to be addressed, as 

augmented reality technology often involves the collection of user data that must be 

carefully managed to protect students’ personal information (Eldokhny & Drwish, 2021). 

Overall, while augmented reality-based learning media offers great potential to enhance 

students’ learning experiences and understanding, these challenges must be considered 

and addressed to ensure successful and sustainable implementation. 

 

Conclusion  

The learning media was developed and validated by the first two expert media 

validator 98% and the second validator 94%. The first validator of science subject matter 

also got a result of 96% and the second validator of 95%. 10 Education practitioners 

validated with a score of 90%. All value results from validators are in the very good 
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category. The results of the implementation with sixth-grade students at Madrasah 

Ibtidaiyah Lamongan showed that 90% of students rated the media in the very good 

category. Thus, it can be concluded that this virtual planetarium laboratory medium is 

valid and can be applied to sixth-grade students to teach planetary with more quality. 
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