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 Abstract. Students' understanding of abstract concepts in 
the material on substances and their changes is still a 
challenge in science learning. This study aims to develop a 
valid and practical augmented reality-assisted science 
module using assembler edu on the material of substances 
and their changes. this type of research is research and 
development (r&d) and uses the ADDIE development model. 
The procedures of this study include (1) the analysis stage, 
(2) the design stage, (3) the development stage. The data 
collection instruments used were a needs questionnaire, a 
validation questionnaire for material and media experts, a 
questionnaire on the practicality of teachers and students. 
The subjects in this study included validation test subjects 
consisting of 3 material experts and 3 media experts, a 
practicality test consisting of 3 science teachers and 30 
students. The implementation of the practicality test was 
carried out at SMP Negeri 40 Pekanbaru in the 2024/2025 
Academic Year. The results of the study show that: 1) based 
on the results of the validation test by material experts and 

media experts, the assessment scores were 0.99 and 0.97 
with very valid qualifications, (2) based on the results of the 
practicality test by practitioners/teachers and students, the 
average scores were 3.75 and 3.70 with very practical 
qualifications. Based on the results of the validation and 
practicality tests, the science module assisted by augmented 
reality on the material of substances and their changes is 
declared valid and practical to be used as teaching materials 
in the learning process. 
Keywords: ADDIE, Augmented Reality, Assembler edu, E-
Modul 
 

 

Introduction 

Education is a vital foundation in the formation of individuals and a thriving society. 

Along with technological advances, learning approaches have also evolved to accommodate 

changing times (Maskur et al., 2020). The era of revolution 4.0 is marked by the rapid 
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development of the internet and digital technology, causing everything to become limitless 

(Hastuti et al., 2022). The era of revolution 4.0 is believed to have an impact on changes 

in many fields, including science learning, thus giving rise to many challenges that arise in 

learning (Tzortzoglou et al., 2023). 

Current learning must refer to the four characteristics of 21st century learning, 

namely critical thinking and problem solving, creativity and innovation, collaboration, and 

communication (Zorlu, 2021). 21st century learning requires open and adaptive learning 

to current technological developments (Vari & Bramastia, 2021). The development of 

digital technology has changed many aspects of daily life, including education (Jibril, 2023). 

The younger generation is growing up in an environment that is colored by technology, 

with easy access to digital devices such as smartphones, tablets, and computers. The 

challenge for education is how to integrate this technology into the learning process to 

remain relevant and effective (Maritsa et al., 2021). To overcome these problems, 

technology-based teaching materials are needed. 

E-module is a module in electronic format that is run by a computer. E-module can 

display text, images, animations and videos (Agussalim et al., 2021). The use of technology 

in the learning process and learning resources can help students learn abstract science 

concepts easily and interestingly, which can be used for independent learning with a self-

instructional nature (Dewi, 2023). One of the technologies that will be linked to the e-

module is AR (Oktaviyanti, 2023). AR is a technology that allows users to see the real world 

with the addition of digital elements displayed interactively through electronic devices 

(Pujiastuti & Haryadi, 2023).  

Current technological developments have given birth to software that carries the 

theme of AR. This software is very suitable for the needs of students because this software 

presents a 3D image display. One of the programs that carries AR is the assembler EDU 

software (Lino, et al 2022). This software can be downloaded for free on the play store and 

app store. Putri, (2024) called it that “This platform is a combination of Lego and Pokemon 

GO. Assemblr is designed to help users create 3D content that is visualized into augmented 

reality. The results can be placed in the real world for everyone to access.  

In an educational context, AR offers an immersive and interactive learning 

experience, which can increase student engagement and facilitate the understanding of 

abstract concepts (Fauzi et al., 2021). Augmented reality has three main characteristics: 

a combination of real-world and virtual elements, interaction with the user in real time, 

and registration in 3D space (Yildiz, 2022). AR displays objects and concepts in different 

ways and at different angles, which helps students understand the subject better (Saidin 

et al., 2024). E-modules that have been used in the learning process still have a simple 

layout and contents that only consist of basic materials. This certainly, in addition to 

reducing students' interest in reading, has not provided additional knowledge about various 

applications in everyday life related to the material. An attractive module with a layout and 

content that provides additional knowledge and can be visualized in real form (3D) in 

addition to displaying learning materials will provide its own motivation for students to read 

books or science learning modules on the material of substances and their changes.  

AR technology can create interactive and fun learning experiences by illustrating 

scientific concepts visually and dynamically, improving student understanding (Maryam et 

al., 2020). AR also increases students’ motivation to learn with an engaging experience, 

helping them become more motivated in learning science. In this digital age, understanding 

science and being able to adapt to new technologies is key. The use of AR in science 

learning helps prepare students for future challenges where technology plays an 

increasingly important role (Atalay, 2022). 

The main factor in learning science is that students learn through an inquiry process 

so that they can learn with good enthusiasm and comfortable conditions (Sari et al., 2021). 

Inquiry education facilitates students in the development of skills and performance, which 
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indirectly guides them in the way they learn, teaching them to always strive to improve 

reasoning and creativity in the process of holistic personal development (Linda et al. 2021). 

The use of augmented reality requires learning activities that are able to involve students 

in scientific thinking and experience in finding out the answers to existing questions 

themselves (Rahmat et al., 2023). When information is taught through interesting images 

or videos, students tend to be more engaged in learning. The use of audio-visual media 

can increase learning activities in the classroom (Syafruddin et al., 2024). 

The use of augmented reality technology in schools with limited technological 

infrastructure is very urgent to improve the quality of education in remote areas. Ar is able 

to overcome various obstacles, such as lack of laboratory facilities, lack of open books, and 

limitations of other learning aids. With this technology, students can learn abstract 

concepts through interactive visualizations that are more interesting and easy to 

understand, without even requiring expensive physical facilities (Zaky et al., 2024). 

Additionally, ar can help teachers deliver material more effectively, even with simple 

devices and limited internet access, because many ar modules can be designed to operate 

offline. This technology also plays a role in building technological literacy among students 

and teachers, providing relevant provisions to face challenges in the digital era. By 

implementing ar, the education gap between urban and rural areas can be minimized, 

thereby supporting the creation of equal access to quality education (Nadjamuddin et al., 

2024). 

The formulation of the problem to be studied in this study is how to develop an AR-

based science e-module, its validity, and its practicality. One of the urgencies of the 

problem is related to science education, which is currently very important in Indonesia, 

especially with the use of AR. The purpose of developing an e-module is to describe the 

development process and evaluate the validity and practicality of an augmented reality-

based science e-module using assembler edu on the material of substances and their 

changes to improve students' critical thinking skills. 

Methods  

This research uses the research and development method, often called R&D, which 

is a research method used to produce certain products and test the effectiveness of the 

products made (Sugiyono, 2008). The research and development model used to develop 

the augmented reality-assisted science e-module on the material of substance and its 

changes is the ADDIE model. The stages in the ADDIE model in this study are incomplete, 

where only the analysis, design, development, and evaluation stages are carried out, 

without the implementation stage. In this study, implementation was not carried out 

because the purpose of this study was to produce an AR-assisted science e-module on the 

material of substance and its changes. So it can be said that the researcher used a modified 

ADDIE method.  

The data collected in this study were descriptive qualitative data. In this study, data 

collection techniques included descriptive qualitative data obtained from responses or e-

science modules assisted by AR on the material of substances and their changes. The e-

modules developed in this study were assessed for their characteristics, validity, and 

practicality. This research was conducted at SMP Negeri 40 Pekanbaru. The object of this 

study used the science module assisted by AR on the material of substances and their 

changes. The subjects in this study consisted of material experts, media experts, teachers, 

and students. The assessment aspects in the validation questionnaire of material experts, 

media experts, teachers, and students used the same score with the following assessment 

criteria. 
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Table 1. Likert Scale Assessment Categories 

Likert Scale Assessment Category Information 

4 Strongly Agree SS 

3 Agree S 

2 Disagree TS 

1 Strongly Disagree STS 

Source: (Sugiyono, 2019) 

 

Each assessment indicator on the validation sheet is declared valid if it has a value 

of ≥ 3. If there is an indicator that has a value of <3, then improvements or revisions need 

to be made to each product according to the suggestions or input on the validation sheet. 

The indicators in question (Isnaini et al., 2022). 

According to (An Nabil et al., 2022) To determine the validity value calculated using 

the following Aiken V formula: 

𝑉 =  
∑ 𝑠

𝑛 (𝑐−1)
   

V = Validity Score 

s =  The score given by the assessor minus the lowest score in the category 

c = Highest Rating Score 

n = Number of Validators 

The data obtained using the Aiken V formula was then interpreted descriptively based 

on Table  

Table 2. Interpretation of Aiken's V Coefficient 

Average score interval Criteria 

0.80 < r ≤ 1.00 Very High 

0.60 < r ≤ 0.80 High 

0.40 < r ≤ 0.60 Fair 

0.20 < r ≤ 0.40 Low 

0.00 < r ≤ 0.20 Very Low 

Source: (Azwar, 2012) 

 

The data from the practicality test results of the augmented reality-based science 

e-module on the material of substances and their changes were analyzed by looking at the 

qualitative assessment criteria for each aspect containing several indicators. The qualitative 

data that has been obtained is converted into quantitative data and presented on a Likert 

scale, namely 1-4 (Yulianti, et al., 2023) The practicality value is obtained by using the 

following formula: 

Practicality =  
Total score

Maximum score
 × 100 

The practicality criteria of teachers and students towards the augmented reality-

based science e-module are made with a score range of 1 to 4. The average score is 

interpreted based on the practicality criteria of the e-module. The practicality criteria 

carried out on teachers and students can be seen in Table 3. 

Table 3. Practicality Criteria for AR-based science e-modules 

Average score interval  Criteria 

>3.25 – 4.00  Very practical 

>2.5 – ≤ 3.25  Practical 

>1.75 – ≤ 2.5  Less practical 

1≤ 1.75  Not practical 

(Source: Arikunto, 2021) 
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Results and Discussion  

The development research conducted resulted in a product in the form of an 

augmented reality-based science e-module using assembler edu on the material of 

substances and their changes, which can be accessed via iOS or Android smartphones.  

 
Results of module needs analysis 

The results of the needs analysis on the use of science e-modules obtained through 

the distribution of questionnaires to 3 science teachers and 36 junior high school students 

in Pekanbaru City showed that most teachers (66.6%) had used teaching materials in the 

learning process. Of the teaching materials used, printed books were the most dominant 

with a percentage of 42.4%. In addition, the use of technology media by teachers has also 

begun to be seen, with powerpoint used by 33.3% of teachers and learning videos by 

24.3% of teachers. However, the use of AR technology in learning activities has not been 

implemented at all, as evidenced by the percentage of 0%. Some teachers have created 

their own technology media, such as PowerPoint, while others have downloaded learning 

videos from the internet. Although teachers receive training in creating technology media, 

not all teachers have the opportunity to participate in the training. As a result, the use of 

technology media in learning is felt to have not fully helped students learn independently 

and understand abstract material concepts. This shows the need to develop more 

interactive learning media, such as AR-based e-modules, to support students' 

understanding of concepts that are difficult to visualize. 

Table 4. Results of module needs analysis 

No Question Answer Options Module 

needs (%) 

Teacher Needs Analysis Results 

1 Teachers use teaching materials in teaching and 

learning activities 

Yes 66.6 

No 33.4 

2 Learning media that are often used when 

teaching science learning materials 

Powerpoint 33.3 

Printed books 42.4 

Vidio 24.3 

3 Teachers integrate the development of science 

and technology in creating science learning 

media 

Yes 66.7 

No 33.3 

4 Teachers create science learning media to 

support students' science and technology 

development 

Ever 66.7 

Never 33.3 

5 What types of modules do teachers use in 

science learning? 

Print module 66.7 

Electronic 

module 

33.3 

6 How do teachers obtain technology media Make your own 54.4 

Provided by 

school 

3.1 

Download from 

the internet 

42.5 

7 Teachers have integrated Augmented Reality 

technology into the science learning process 

Yes 66.7 

No 33.3 

8 Science modules assisted by AR are interesting 

technology media 

Yes 100 

No 0 

9 The need to use Science Modules assisted by AR Yes 100 

No 0 
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Student needs analysis results 

1 Learning media that is often used in teaching 

and learning activities 

Ppt 25.7 

Buku cetak 57.1 

Vidio 11.4 

Lainnya 5.8 

    

2 Students are happy if science learning uses 

interactive technology-based learning media 

Yes 97.1 

No 2.9 

3 Students have studied science using AR 

technology 

Ever 62.9 

Never 37.1 

4 The use of AR in science learning helps 

understand difficult concepts 

Yes 80 

No 20 

5 The science module assisted by AR is an 

interesting technology media 

Yes 100 

No 0 

6 The need to use science modules assisted by AR 

in teaching and learning activities 

Yes 100 

  No 0 

 

Based on the analysis results in the table above, it was found that teachers are still 

lacking in utilizing media that support science learning. In fact, learning media is very 

important to be created and used by teachers in delivering science learning. The difficulty 

of students in understanding the material on substances and their changes is partly due to 

the lack of utilization of supporting learning media as a learning resource (Rahmat et al., 

2020). 

This is supported by a study Dewi (2020) that found that teachers only use learning 

media in the form of thematic books provided by the government, so that students easily 

get bored and cause students to be inactive during learning activities. To overcome this 

problem, teachers should be able to develop active, innovative, and interactive learning 

media, especially in the process of delivering science learning (Fitriasih, 2023). The use of 

media in learning helps to increase the effectiveness of the delivery process to students 

because the information is presented in an interesting way. Interactive learning media 

fosters meaningful involvement between students and the media while providing reciprocal 

action (Wahyuni et al., 2022). 

 
Design Results 

The science module design process begins with the preparation of the material 

concept, then continues with the module display components and applications. The results 

of the module component display design can be seen in the Table 5. 

Table 5. Module components 

Module components  

Beginning Front cover, foreword, table of contents, e-module learning 

instructions, augmented reality usage instructions, concept map, 

content standards (learning outcomes and learning objectives) 

Content Introduction, apperception, material, lkpd, quiz game, summary 

and competency test 

End Evaluation, glossary, bibliography, answer key, and author biodata 

 

The design stage of the science e-module is carried out based on data obtained 

from the results of the needs analysis. The design process begins with collecting concepts, 

followed by making an initial design of the module and application display, which includes 

selecting the media, format, and fonts to be used. The next step is making a storyboard, 

which is compiled using microsoft word 2019. At this design stage, an instrument in the 
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form of a questionnaire is also prepared for validation tests by material experts, media 

experts, and practicality tests. The developed e-module includes in-depth and detailed 

learning materials and is equipped with 3D image animations to make it easier for students 

to understand the concept of substances and their changes, which are abstract. The use of 

this animation aims to increase students' motivation and interest in learning, in line with 

the statement Wulandari et al. (2023) which states that the use of media or images in the 

learning process can arouse desires, new interests, and motivate students, and even 

provide positive psychological impacts.  

 
Development Results 

The science e-module that has been designed at the design stage is then finalized 

based on the suggestions and assessments of the validator. The E-module that has been 

prepared is then continued with validation activities carried out by experts. Validation was 

carried out by 3 media experts, 3 of whom were lecturers in informatics engineering at 

Sultan Syarif Kasim State Islamic University, Riau, and 3 material experts: 1 chemistry 

lecturer at Riau University, 1 chemistry lecturer at Sultan Syarif Kasim State Islamic 

University, Riau, and 1 chemistry lecturer at Muhammadiyah University of Riau. Validation 

assessment was carried out using a validation questionnaire. The results of the validation 

of media and materials in the e-module carried out by experts can be seen in Table 6. 

Table 6. Expert validation test assessment 

Validators Validity score Criteria 

Subject matter expert 0.99 Very high (very valid) 

Media expert 0.97 Very high (very valid) 

 

Based on the results of the validation test from material experts and media experts, 

it shows that the science e-module based on AR on the material of substances and their 

changes that was developed obtained scores of 0.99 and 0.97, respectively, which meet 

the criteria with very valid qualifications. 

 
Implementation results 

One-on-one trials were conducted to identify students' difficulties in using the 

augmented reality-based science e-module, involving 5 seventh-grade students of smpn 

40 pekanbaru with varying levels of ability (high, medium, low). The researcher provided 

a brief explanation of the module and its operation, and then the students carried out the 

learning independently using an android cellphone. The results of the trial showed students' 

enthusiasm because of this new experience, considering that they had never learned using 

the e-module before. A summary of the trial results is presented in Table 7. 

Table 7. Results of one-on-one trial of augmented reality-based science e-modules 

Aspect Student Responses 

Difficulty 1. Students with high and medium abilities are quite proficient in 

using the augmented reality-based science e-module to 

interact with the content and icons in the application. However, 

students with low abilities still have difficulty operating this e-

module, so they need teacher guidance to understand how to 

navigate and use the available features.  

2. Students with low abilities have difficulty answering questions 

in the e-module. They tend to write the answers on paper first, 

then transfer the answers to the e-module, which indicates the 

need for improved skills in direct digital interaction.  
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The student practicality test was conducted to measure the response to the use of AR-

based science e-modules in learning by involving 30 grade VII students of SMPN in 

Pekanbaru. Students were grouped heterogeneously and followed learning with modules 

that were also displayed using an infocus. Meanwhile, the teacher practicality test involved 

three science teachers at SMPN Pekanbaru. Teachers used the modules provided via links, 

then assessed them based on indicators of interest, material, and language with 14 

statement items. The results of the teacher and student practicality tests are presented in 

Table 8. 

Table 8. Practicality test assessment by teachers and students 

Validator Practicality score Criteria 

Teacher 3.75 Very practical 

Student 3.70 Very practical 

 

After the science e-module was validated by material experts and media experts, a 

practicality test was carried out by teachers and students. This practicality test was carried 

out at SMP Negeri 40 Pekanbaru, involving science subject teachers and grade VII students. 

The results of the teacher's assessment showed an average score of 3.75, and students 

showed an average score of 3.70, which is included in the very practical category. This 

assessment with a very practical qualification shows that the augmented reality-based 

science module that was developed received a positive response and will be used in the 

learning process. This is in line with the opinion of Liliasari et al. (2016), which states that 

the use of teaching materials in learning can help students improve their understanding, 

present data in an interesting and reliable way, and facilitate data interpretation and 

information conclusions. This is also supported by research (Zaputra et al., 2021) which 

shows that the media developed is easy to use by teachers, easy to understand, in 

accordance with scientific characteristics, and can be used repeatedly, and the practical 

values of learning media can control and organize students' learning time to be more 

efficient. 

The research published in this journal only covers the development stages of 

augmented reality based e-modules, including the design, validation, and feasibility testing 

processes for the modules. The implementation stage of the ar module in a real learning 

3. All students face network-related constraints when accessing 

the e-module, so teachers must also be on standby regarding 

internet quotas. 

Ease Most students consider the augmented reality-based science e-

module easy to use. This is because of the clear usage guide 

features, interactive step-by-step instructions, and a simple 

application interface. In addition, the use of qr codes to access 

augmented reality content and the delivery of materials in easy-

to-understand language also make it easier for students to follow 

the learning. 

Time Efficiency The five students were able to complete the learning activities 

using the augmented reality-based science e-module according to 

the specified time. However, they still need supervision and 

guidance from the teacher, especially when facing questions or 

obstacles related to the use of features in the e-module. 

Interesting The five students enjoyed learning using the augmented reality-

based science e-module because the display was attractive and 

interactive. 
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environment is not the main focus in this journal but will be discussed separately and 

published in other journals that are more relevant to aspects of technology application in 

education. This is done to provide space for more focused and in depth discussion at each 

stage of the research. 

Evaluation results 

Evaluation in this research was carried out through the analysis, design, 

development and implementation stages. At the analysis stage, it was found that material 

about substances and their changes was one of the science learning materials that students 

considered difficult. This is in line with the findings of Yunarti, (2021), who identified that 

students often have difficulty understanding abstract concepts in science material. In 

addition, the analysis shows that students' critical thinking skills are relatively low, as 

stated by Muhammad et al. (2023), who emphasize the importance of developing critical 

thinking skills through science learning. 

The validation results of the development of the augmented reality-based science 

e-module on the material of substances and their changes as a whole are classified as valid 

and suitable for use after 2 validations and improvement processes from expert validators. 

The level of practicality of the augmented reality-based science e-module on the material 

of substances and their changes is classified as practical. The response of students to the 

augmented reality-based science e-module on the material of substances and their changes 

from the development results also showed a very good positive response. The evaluation 

at the development and implementation stages has been discussed directly in the 

discussion of the sub-chapter. 

 

Conclusion 

 
The development of an AR-based science e-module using assembler edu on the 

material of substances and their changes has been proven valid and practical, offering an 

innovative learning tool to enhance students' understanding and engagement with abstract 

science concepts effectively. 

References 
 

Agussalim, H., Muharram, M., & Danial, M. 2021. Pengembangan modul pembelajaran 

kimia berbentuk komik berbasis augmented reality pada materi pokok ikatan kimia. 

Chemistry Education Review (CER), 4(2):121-132. https://doi.org/10.26858/cer. 

v4i2.20063  

 

Arikunto, S. 2021. Dasar-dasar Evaluasi Pendidikan. Edisi 3. PT. Bumi Aksara. 

 

Atalay, N. 2022. Augmented reality experiences of preservice classroom teachers in science 

teaching. International Technology and Edu Cation Journal, 6(1):28–42. 

https://files.eric.ed.gov/fulltext/EJ1359794.pdf  

 

Azwar. 2012. Reliabilitas dan ValidItas. Pustaka Pelajar. 

 

Dewi, M.D. & Izzati, N. 2020. Pengembangan media pembelajaran powerpoint interaktif 

berbasis RME materi aljabar kelas VII SMP. Delta: Jurnal Ilmiah Pendidikan 

Matematika, 8(2):217-226. https://doi.org/10.31941/delta.v8i2.1039 

 

Dewi, P.S. & Kuswanto, H. 2023. The effectiveness of the use of augmented reality-assisted 

physics e-module based on pedicab to improve mathematical communication and 

https://doi.org/10.31941/delta.v8i2.1039


 

 

482 | JIPI (Jurnal IPA dan Pembelajaran IPA), 8(4), p.473-484, (2024) 
 

critical thinking abilities. Journal of Technology and Science Education, 13(1):53–64.  

https://doi.org/10.3926/jotse.1714 

 

Dyanita, S.R., Agustini, R., & Widodo,. 2021. The effectiveness of science e-magazine of 

socioscientific issues-based inquiry model to improve critical thinking skill of junior 

high school students. Studies in Learning and Teaching, 2(3):10–20. https://doi. 

org/10.46627/silet.v2i3.72 

 

Fauzi, F., Erna, M., & Linda, R.2021. The effectiveness of collaborative learning 

throughtechniques on group investigation and think pair share students’ critical 

thinking ability on chemical equilibrium material. Journal of Educational Sciences, 

5(1):198-208. https://doi.org/10.31258/jes.5.1.p.198-208 

 

Fitriasih, Z. & Wulandari, D. 2023. Pengembangan media pembelajaran berbasis flipbook 

sebagai sumber belajar muatan pembelajaran ipa siswa kelas IV SD. Elementary 

School Teacher, 6(2):56–68. https://doi.org/10.15294/hpadym51 

 

Hastuti, K.P., Aristin, N.F., & Fani, A.I.M. 2022. Improvement of six competency skills 

through the development of flipped-case project in era of education 4.0. Education 

Quarterly Reviews, 5(4):125–135. https://doi.org/10.31014/aior.1993.05.04.579 

 

Isnaini, N., Listiadi, A., & Subroto, W.T. 2022. Validitas dan kepraktisan e-modul berbasis 

kontekstual mata pelajaran OTK sarana dan prasarana untuk peserta didik program 

keahlian otomatisasi tata kelola perkantoran. Jurnal Pendidikan Administrasi 

Perkantoran (JPAP), 10(2):157–166. https://doi.org/10.26740/jpap.v10n2.p157-166 

 

Jibril, J. & Cakir, H. 2023. Students’ opinions on the usage of mobile augmented reality 

application in health education. Journal of Learning and Teaching in Digital Age, 

8(1):10–24. https://doi.org/10.53850/joltida.1076286 

 

Liliasari, L., Supriyanti, S., & Hana, M.N. 2016. Students’ creative thinking enhancement 

using interactive multimedia of redox reaction. Jurnal Pengajaran Matematika dan 

Ilmu Pengetahuan Alam, 21(1):30–34. https://doi.org/10.18269/jpmipa.v21i1.36252 

 

Linda, R., Zulfarina, Z., Mas’ud, M., & Putra, T.P. 2021. Peningkatan kemandirian dan hasil 

belajar peserta didik melalui implementasi e-modul interaktif IPA terpadu tipe 

connected pada materi energi SMP/MTs. Jurnal Pendidikan Sains Indonesia, 9(2): 

191–200. https://doi.org/10.24815/jpsi.v9i2.19012 

 

Lino, Padang, F.A., Ramlawati, R., & Yunus, S.R. 2022. Media assemblr edu berbasis 

augmented reality untuk meningkatkan hasil belajar materi sistem organisasi 

kehidupan makhluk hidup. Diklabio: Jurnal Pendidikan dan Pembelajaran Biologi, 

6(1):38–46. https://doi.org/10.33369/diklabio.6.1.38-46 

 

Maritsa, A., Hanifah, S.U., Wafiq, M., Anindya, R.P., & Ma’shum, A.M. 2021. Pengaruh 

teknologi dalam dunia pendidikan. Al-Mutharahah: Jurnal Penelitian dan Kajian Sosial 

Keagamaan, 18(2):91–100. https://doi.org/10.46781/al-mutharahah.v18i2.303 

 

Maryam, M., Kusmiyati, K., Merta, I.W., & Artayasa, I.P. 2020. Pengaruh model 

pembelajaran inkuiri terhadap keterampilan berpikir kritis siswa. Jurnal Pijar Mipa, 

15(3):206–213. https://doi.org/10.29303/jpm.v15i3.1355 

 

https://doi.org/10.3926/jotse.1714
https://doi.org/10.31258/jes.5.1.p.198-208
https://doi.org/10.15294/hpadym51
https://doi.org/10.31014/aior.1993.05.04.579
https://doi.org/10.26740/jpap.v10n2.p157-166
https://doi.org/10.53850/joltida.1076286
https://doi.org/10.18269/jpmipa.v21i1.36252
https://doi.org/10.24815/jpsi.v9i2.19012
https://doi.org/10.33369/diklabio.6.1.38-46
https://doi.org/10.46781/al-mutharahah.v18i2.303
https://doi.org/10.29303/jpm.v15i3.1355


 
 

 

Salsabila et al.: Development of Science E-module Based...... | 483  
 

Maskur, R., Sumarno, Rahmawati, Y., Pradana, K., Syazali, M., Septian, A., & Palupi, E.K. 

2020. The effectiveness of problem based learning and aptitude treatment interaction 

in improving mathematical creative thinking skills on curriculum 2013. European 

Journal of Educational Research, 9(1):375–383. https://doi.org/10.12973/eu-

jer.9.1.375 

 

Muhammad, M.D.P., Ernest, I.Z., Rokhman, M.A.N., Pangastuti, R., Wilujeng, I., & Rejeki, 

S. 2023. Analysis of students’ critical thinking ability through science e-module 

learning based google sites. Jurnal Penelitian Pendidikan IPA, 9(6):4658–4665. 

https://doi.org/10.29303/jppipa.v9i6.2793 

 

Nabil, N.R., Wulandari, I., Yamtinah, S., Ariani, S.R.D., & Ulfa, M. 2022. Analisis indeks 

aiken untuk mengetahui validitas isi instrumen asesmen kompetensi minimum 

berbasis konteks sains kimia. Paedagogia, 25(2):184-191. https://doi.org/10.20961/ 

paedagogia.v25i2.64566 

 

Nadjamuddin, L., Idrus, J., Muhammad, R., & Nurgan, Z. 2024. Improving learning 

experience through augmented reality media workshop oriented on local wisdom at 

the megalithic site of poso. Aurelia: Jurnal Penelitian dan Pengabdian Masyarakat 

Indonesia, 3(2):1915–1923. https://doi.org/10.57235/aurelia.v3i2.3684 

 

Oktaviyanti. 2023. Pengembangan bahan ajar berbasis stem dengan memanfaatkan 

augmented reality dalam meningkatkan kemampuan berpikir kritis. Jurnal Tadris IPA 

Indonesia. 3(3):303–314. https://doi.org/10.21154/jtii.v3i3.1592 

 

Pujiastuti, H. & Haryadi, R. 2023. Enhancing mathematical literacy ability through guided 

inquiry learning with augmented reality. Journal of Education and E-Learning 

Research, 10(1):43–50. https://doi.org/10.20448/jeelr.v10i1.4338 

 

Putri, N.A., Firdaus, R., Kasman. 2024. Penggunaan media pembelajaran assemblr edu 

pada mata pelajaran IPS terhadap minat belajar siswa kelas VIII. Pendas: Jurnal 

Ilmiah Pendidikan Dasar, 9(2):610–623. https://doi.org/10.23969/jp.v9i2.13323 

 

Rahmat, A.D., Kuswanto, H., Wilujeng, I., & Perdana, R. 2023. Implementation of mobile 

augmented reality on physics learning in Junior High School students. Journal of 

Education and E-Learning Research, 10(2):132–140. https://doi.org/10.20448/jeelr. 

v10i2.4474 

 

Rahmat, M.R., Arip, A.G., & Nur, S.H. 2020. Implementation of problem- based learning 

model assisted by e-modules on students’ critical thinking ability. JPI (Jurnal 

Pendidikan Indonesia), 9(3):339-346. https://doi.org/10.23887/jpi-undiksha.v9i3. 

22410 

 

Safitri, N.I. & Ladamay, I.Y. 2023. Interactive learning media based on “scientific” assisted 

by android studio for elementary school students. International Conference on 

Learning Innovation and Research in Basic Education, 10(1):290–298. 

https://doi.org/10.18502/kss.v8i8.13304  

 

Saidin, N.F., Halim, N.D.A., Yahaya, N., & Zulkifli, N.N. 2024. Enhancing students ’ critical 

thinking and visualisation skills through mobile augmented reality recommended 

citation : enhancing students’ critical thinking and visualisation skills through mobile 

augmented reality. Knowledge Management & E-Learning, 16(1):1–41. 

https://doi.org/10.12973/eu-jer.9.1.375
https://doi.org/10.12973/eu-jer.9.1.375
https://doi.org/10.29303/jppipa.v9i6.2793
https://doi.org/10.57235/aurelia.v3i2.3684
https://doi.org/10.21154/jtii.v3i3.1592
https://doi.org/10.20448/jeelr.v10i1.4338
https://doi.org/10.23969/jp.v9i2.13323
https://doi.org/10.18502/kss.v8i8.13304


 

 

484 | JIPI (Jurnal IPA dan Pembelajaran IPA), 8(4), p.473-484, (2024) 
 

https://doi.org/10.34105/j.kmel.2024.16.001 

 

Sugiyono. 2019. Metode Penelitian dan Pengembangan Research Dan Development. 

Bandung:Alfabeta. 

 

Syafruddin, A.B., Widarti, H.R., & Rokhim, D.A. 2024. Development of instagram-based 

learning media to increase students learning interest in acid-base materials. Turkish 

Online Journal of Distance Education, 25(2):228–247. https://doi.org/10.17718/ 

tojde.1312770 

 

Tzortzoglou, F., Kosmas, P., & Avraamidou, L. 2023. Design of a location-based augmented 

reality game for the development of key 21st century competences in primary 

education. Contemporary Educational Technology, 15(3):1–10. https://doi.org/10. 

30935/cedtech/13221 

 

Vari ,Y. & Bramastia. 2021. Pemanfaatan augmented reality untuk melatih keterampilan 

berpikir abad 21 di pembelajaran IPA. Inkuiri : Jurnal Pendidikan IPA, 10(2):131-136. 

https://doi.org/10.20961/inkuiri.v10i2.57256 

 

Wahyuni, S., Ridlo, Z.R., & Rina, D.N. 2022. Pengembangan media pembelajaran interaktif 

berbasis articulate storyline terhadap kemampuan berpikir kritis siswa SMP pada 

materi tata surya. JIPI (Jurnal IPA & Pembelajaran IPA), 6(2):99–110. 

https://doi.org/10.24815/jipi.v6i2.24624 

 

Wulandari, A.P., Salsabila, A.A., Cahyani, K., Nurazizah, T.S., & Ulfiah, Z. 2023. Pentingnya 

media pembelajaran dalam proses belajar mengajar. Journal on Education, 5(2): 

3928–3936. https://doi.org/10.31004/joe.v5i2.1074 

 

Yildiz, E.P. 2022. Augmented reality applications in education: arloopa application example. 

Higher Education Studies, 12(2):47-53. https://doi.org/10.5539/hes.v12n2p47 

 

Yunarti, N. 2021. Analisa kesulitan dalam pembelajaran IPA pada siswa SMP Negeri 1 

Rambang. Jurnal Educatio FKIP UNMA, 7(4):1745–1749. https://doi.org/10.31949/ 

educatio.v7i4.1570 

 

Zaky, M., Jarnawi, M., & Tadeko, N. 2024. Penggunaan media augmented reality berbasis 

kearifan lokal bapidok baku bagi guru di SMP kecamatan balantak dalam upaya 

memperkuat literasi. Journal of Human And Education. 4(5):930–940. https://doi. 

org/10.31004/jh.v4i5.1614 

 

Zaputra, R., Festiyed, F., Adha, Y., & Yerimadesi, Y. 2021. Meta-analisis: validitas dan 

praktikalitas modul ipa berbasis saintifik. Bio-Lectura, 8(1):45–56. https://doi.org/ 

10.31849/bl.v8i1.6039 

 

Zorlu, F. 2021. Investigation of the relationship between preservice science teachers’ 21st 

century skills and science learning self-efficacy beliefs with structural equation model. 

Journal of Turkish Science Education, 18(1):1–16. https://doi.org/10.36681/tused. 

2021.49 

 

 

https://doi.org/10.34105/j.kmel.2024.16.001
https://doi.org/10.20961/inkuiri.v10i2.57256
https://doi.org/10.24815/jipi.v6i2.24624
https://doi.org/10.31004/joe.v5i2.1074
https://doi.org/10.5539/hes.v12n2p47

