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Abstract 
 

This study addresses the persistent issue of low academic performance among 

Grade VIII students at SMPN 9 Kediri, where the average cognitive score of 

68.95 fell below the established minimum mastery criterion (KKTP) of 75. The 

research aimed to develop an Augmented Reality (AR)-based e-booklet as an 

instructional medium to enhance student learning outcomes on the topic of 

Earth's structure. Employing a Research and Development (R&D) 

methodology guided by the ADDIE model, the study involved 34 students 

from class VIII A. The learning media integrated text, images, and 3D AR 

visualizations to support students' understanding of abstract geological 

concepts. Validation was conducted through expert evaluations in material, 

design, and media, with feasibility scores of 97.5%, 95.7%, and 97.1%, 

respectively. Effectiveness was assessed through pretest and posttest analysis 

using a paired sample t-test and N-Gain calculation. The results indicated a 

statistically significant improvement (p = 0.000 < 0.05) and an N-Gain score of 

0.6597, reflecting a moderate level of effectiveness. The study concludes that 

the AR-based e-booklet is an effective educational tool for improving learning 

outcomes. These findings highlight the potential of AR-integrated digital media 

to facilitate student comprehension of complex scientific content. 

Keywords: Augmented Reality; E-Booklet; Learning Media; Student 

Performance; Earth Structure 

 

https://ejournal.stitpn.ac.id/index.php/assabiqun
https://doi.org/10.36088/assabiqun.v7i4.5818


Salsabila Laily Amalina, Mochammad Desta Pradana, Atika Anggraini 

Volume 7, Nomor 4, Juli 2025 915 

INTRODUCTION 

Education plays an important role in life, especially in the era of globalization like 

today. Through education, a person can learn many things, ranging from basic skills such as 

reading and writing, to understanding more complex sciences (Hariyasasti, 2025). 

Education is also the main key in improving human quality to be able to face various 

challenges in the 21st century, such as technological developments, social changes, and 

economic and environmental problems (Cynthia & Sihotang, 2023). However, in reality, 

there are still many students who have not received an optimal learning process. In some 

areas, educational facilities are still limited and the learning methods used are less attractive. 

Many teachers still use old teaching methods and tend to be boring, so students become 

less enthusiastic about learning. As a result, students have difficulty understanding the 

lessons and their learning scores become low (Zahara et al., 2022).  

Learning outcomes are a measure of how far students have understood the material 

after following the learning process (Fidya et al., 2021). These results are very important 

because they show whether or not the learning objectives have been achieved. 

Unfortunately, many students have difficulty achieving good learning outcomes. One of the 

main causes is learning methods that are not in accordance with the needs and ways of 

learning students. In addition, the lack of media or learning aids also affects students' low 

understanding of subject matter (Zulaiha et al., 2024). 

In this digital era, technology should be a solution to overcome these problems. 

Technology allows learning to be done in a more interactive and fun way. Students can 

learn through videos, simulations, or other digital media that are easier to understand 

(Hasmiza, 2025). One of the interesting technologies to use in learning is Augmented 

Reality (AR), which is a technology that combines 2D or 3D virtual objects into the real 

world and can be displayed directly through devices such as mobile phones or tablets. This 

technology can help students understand the subject matter visually and realistically 

(Depita, 2024). 

Based on the results of observations and interviews with science teachers at SMPN 

9 Kediri, it is known that teachers have implemented differentiated learning to adjust to 

students' learning needs. Even so, the learning outcomes of grade VIII A students are still 

quite varied. Of the 34 students, only 4 achieved a score above the KKTP (75), while the 

average student score was still at 68.95. This shows that there are still many students who 
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have difficulty understanding the material, especially on the topic of the structure of the 

earth. One of the reasons is the lack of use of learning media that is interesting and makes 

it easier for students to learn. To overcome these problems, innovative and interactive 

learning media are needed. Therefore, this research aims to develop Augmented Reality 

(AR)-based e-booklet media that can be used in science learning, especially on earth 

structure materials. This media is expected to be able to help students understand abstract 

concepts more easily through an interactive three-dimensional visual display.  

In this study, class VIII A was chosen as the subject because based on the needs 

analysis, students in this class need more interesting and effective learning media. The 

school also already has supporting facilities such as science laboratories and computers, but 

the use of technology is still not optimal. The development of AR-based e-booklets is 

expected to be a solution, as this medium combines color images and virtual objects that 

can be accessed directly by students using their devices. In addition to using AR 

technology, the development of this media is also based on the theory of behaviorism 

which emphasizes the importance of the learning process through stimulation and 

response. With hands-on interaction with virtual objects, students can have a fun learning 

experience and at the same time get hands-on feedback (Darmayanti et al., 2024). Through 

this approach, teachers can more easily evaluate students' understanding based on their 

responses and learning outcomes.  

Based on this description, this research aims to develop an Augmented Reality-

based e-booklet media to improve student learning outcomes on earth structure materials. 

This material was chosen because it is abstract and is often difficult for students to 

understand if it is only delivered orally or through textbooks. By utilizing Augmented 

Reality technology, students can see three-dimensional visualizations of the earth's layers 

directly through digital devices, thus hopefully improving their understanding and learning 

outcomes (Pramesti, 2024). The focus of this research is to examine the feasibility and 

effectiveness of Augmented Reality-based e-booklet media in science learning in grade VIII 

students at SMPN 9 Kediri. 

 

METHODS 

This study employed a Research and Development (R&D) method, which is used 

to create or develop a product that is then tested to determine its quality and effectiveness. 
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The main objective of this method is to produce a useful product and assess whether it is 

feasible for use and can be further developed. In this research, the development model 

used was the ADDIE model, which consists of five stages: Analysis (needs analysis), 

Design (product design), Development (product development), Implementation (product 

implementation), and Evaluation (assessment or evaluation) (Nailiah & Saputra, 2022). The 

ADDIE model was chosen due to its several advantages. First, evaluation is conducted at 

every stage, allowing immediate revisions and improvements to the product. Second, the 

model is simple and structured, with each stage interconnected from beginning to end. 

Third, the ADDIE model is easy to understand, making it convenient for researchers to 

develop instructional products (Andres et al., 2023).  

The research subjects were students from class VIII A at SMPN 9 Kediri, with the 

study conducted during the even semester of the 2024/2025 academic year. The sampling 

technique used was judgment sampling, in which participants are selected based on specific 

considerations determined by the researcher. The research involved two stages of trials: a 

small group trial and a large group trial.  

The data collection instruments included interviews, observations, tests, and 

questionnaires. Interviews and observations were used to gather direct information from 

teachers and students, while tests were administered to assess students’ understanding of 

the material. The questionnaire was constructed using a Likert scale ranging from 1 to 5 to 

measure respondents’ attitudes or opinions (Sumartini et al., 2020). The validity of the 

questionnaire was tested using Microsoft Excel, and its reliability was tested using SPSS. 

With instruments that had undergone validity and reliability testing, the data collected were 

expected to be accurate and trustworthy.  

Data analysis in this study was carried out to determine the effectiveness of the 

treatment given. The analysis phase began with a normality test to check whether the data 

were normally distributed. If the data were normally distributed, a t-test was then 

conducted to compare pretest and posttest scores in order to determine if there were 

significant differences (Cahyaningsih et al., 2020). In addition, an N-Gain test was used to 

measure the increase in student learning outcomes before and after the intervention. 

Through these three tests, the researcher was able to conclude the extent to which the 

treatment was effective in improving student learning outcomes (Sarwastuti & Purnomo, 

2023). 
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RESULTS 

This research was conducted during the 2024/2025 academic year in class VIII A at 

SMPN 9 Kediri, involving a total of 34 students with the subject matter focused on the 

structure of the Earth. The learning media was developed using a combination of two main 

applications: Canva and Assemblr Edu. Canva was used to design and layout the e-booklet, 

including text, images, and page formatting, to ensure that it appears attractive and easy to 

read for students. Meanwhile, Assemblr Edu was utilized to create 3D augmented reality 

(AR) models of the Earth's structural layers. These models were then integrated into the e-

booklet through barcodes or scannable links that students could access using an AR 

application, allowing them to visualize the material directly and interactively. The 

combination of these two applications resulted in a digital, interactive, and accessible 

learning tool.  

After the media was developed, the next step was to conduct a validity test of the 

questionnaire. This step was crucial to ensure that each item in the questionnaire accurately 

measured what it was intended to assess. During the validation process, each question item 

was analyzed to verify that its content was clear, understandable, and reflective of the 

targeted aspect of the study. Items that were found to be invalid were revised or replaced 

accordingly (Kurniawan, 2022). By performing this validity test in advance, the resulting 

questionnaire was of higher quality and capable of generating reliable data when distributed 

to expert validators for further validation. The results of the validity test are presented in 

Tables 1 and 2 below.  

Table 1 Validity Test Calculation 

 

 

 

 

 

 

 

 

Item 
Rater 

S1 S2 ∑s n(c-1) V Category 
I II 

Item 1 5 4 4 3 7 8 0,875 Very High 

Item 2 5 4 4 3 7 8 0,875 Very High 

Item 3 5 5 4 4 8 8 1 Very High 

Item 4 5 4 4 3 7 8 0,875 Very High 

Item 5 5 5 4 4 8 8 1 Very High 

Item 6 5 4 4 3 7 8 0,875 Very High 

Item 7 5 4 4 3 7 8 0,875 Very High 

Item 8 4 5 3 4 7 8 0,875 Very High 

Item 9 4 4 3 3 6 8 0,75 High 
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Table 2 Average Validity Score Calculation 
 

 

 

 

Based on the validity calculation results using Aiken’s V formula presented in Table 

1 and Table 2, it was found that out of 9 items assessed by two validators, 8 items fell into 

the “very high” category, with values ranging from 0.875 to 1, while 1 item was categorized 

as “high” with a V value of 0.75. The average Aiken’s V score for all items was 0.888889, 

which is classified as very high (N. Amalia et al., 2022). This indicates that the questionnaire 

instrument has good content validity and is suitable for use in data collection for this 

research.  

Furthermore, a reliability test was conducted to determine whether the 

questionnaire could produce consistent results when assessed by more than one person, 

using Cronbach's alpha (R. N. Amalia & Dianingati, 2022). The results of this reliability test 

are presented in Table 3 below. 

Table 3 Reliability Test Results 

 

 

Based on the results of the reliability test presented in Table 3, the Cronbach’s 

Alpha value was 0.703 for an instrument consisting of 9 items. This value indicates that the 

questionnaire has a fairly good level of reliability.  

After the questionnaire is declared valid, the media is then tested for feasibility. The 

feasibility test process is carried out by asking for opinions from experts, namely material 

experts, design and media experts, as well as pretest and posttest experts. They were asked 

to give an assessment of the content of the material, the appearance of the media, and the 

questions used (Zuhdi, 2021). The validation of material experts aims to ensure that the 

content of the e-booklet is correct and in accordance with the curriculum. Design and 

media validation was carried out to assess whether the e-booklet's appearance was 

attractive and easy to use by students. Meanwhile, the pretest and posttest validation aim to 

Item 
Rater 

S1 S2 ∑s V Category 
I II 

Item 1-9 43 39 34 30 64 0,888889 Very High 

Reliability Statistics 

Cronbach’s Alpha N of Items. 

,703 9 



Salsabila Laily Amalina, Mochammad Desta Pradana, Atika Anggraini 

 As-Sabiqun: Jurnal Pendidikan Islam Anak Usia Dini 920 

see whether the questions used can measure student learning outcomes well. The results of 

all these validations are used to improve and refine the media before it is finally piloted to 

students (Yuliastuti & Soebagyo, 2021). The results of material validation, design and media 

validation, pretest and posttest validation are presented in the following tables 4, 5, and 6. 

Table 4 Data Analysis of Material Validation Results 

No. Indicator 
Material 
Expert 

X1 X2 

Learning Objectives 

1. 
Learning objectives are included in the e-booklet.   
 

5 5 

2. 
Learning objectives that are in accordance with the 
material presented. 

5 5 

Learning Materials 

1. 
Conformity of e-booklet learning media with 
Curriculum Content Standards 

5 5 

2. Material suitability based on references  5 5 

3. 
Presentation of text, images and 3D media animations 
is appropriate  

5 5 

4. Develop logical thinking skills  4 5 

5. Fostering students' curiosity  5 5 

6. 
Improving the ability to cooperate and activeness 
between students  

5 5 

Learning Methods 

1. The choice of learning method is right 5 5 

Language/Readability Eligibility 

1. 
The language used in the e-booklet is easy to 
understand  

4 5 

2. 
The use of the Indonesian language in accordance 
with  
EYD  

5 5 

Learning Activities 

1. Introduction  in the  and-booklet Learning is right  5 5 

2. 
Giving questions at the end of each discussion is 
appropriate to find out the understanding   

5 5 

3. The conclusion in  the booklet is clear and precise  4 5 

Total 67 70 

Percentage Eligibility Score 95% 100% 

Average 97,5% 

Category Highly feasible 

 

Calculation of material expert qualification 1: 

P = 
67

70
 × 100% 

= 95% 

Calculation of material expert qualification 2: 
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P = 
70

70
 × 100% 

= 100% 

Based on the calculation results, it can be concluded that the content of the 

material in the e-booklet is in the category of "very feasible". This means that the material 

presented in the e-booklet is appropriate and can be used as a learning medium to support 

the student learning process in the classroom. 

Table 5 Data Analysis of Design and Media Validation Results 

 
No. 

 
Indicator 

Design and 
Media Expert 

X1 X2 

Media Design 

1. 
The presentation of learning objectives in the media 
is clear and in accordance with the curriculum  

5 5 

2. 
The use of learning strategies in e-booklets is 
appropriate  

5 5 

3. 
Delivery of learning media increases student learning 
attractiveness  

5 5 

4. 
Suitability of size, layout and clarity in images and 
augmented reality  media 

5 5 

5. Shape, color, and size suitability  4 5 

6. Use of legible fonts and sizes  4 5 

7. 
Cover illustration  and-booklet describe the 
contents of the book  

4 5 

8. There are clear indications of media use  5 5 

9. Augmented reality depicts the actual scene  4 5 

10. 
The appearance of the design is not confusing and is 
in keeping with the theme of the earth's structure 

4 5 

Visual Communication 

1. 
The material in the Augmented reality-based e-Booklet is 
well conveyed  

4 5 

2. 
The display of images and 3D media animations on 
learning media is interesting   

5 5 

3. 
The quality of 3D animation media in Augmented 
reality is good and clear  

5 5 

4. 
The combination of every element in Augmented 
reality is good  

5 5 

5. 
Able to present concepts in earth structure material 
in an interactive and interesting way 

4 5 

Ease of Use 

1. E-Booklets are easy to access and operate 4 5 

2. 
Augmented reality-based E-Booklet can be used 
repeatedly  

5 5 

3. 
Augmented reality-based E-Booklets can be used for 
independent learning  

5 5 

4. 
Augmented reality-based e-Booklets can run well 
without interruptions  

5 5 

Content Content 
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1. 
The information presented in the Augmented reality-
based E-Booklet related to the earth's structural 
matter is accurate and relevant 

4 5 

2. 
Animations and visualizations help make it easier for 
students to understand 

5 5 

Total 96 105 

Percentage Eligibility Score 91,4% 100% 

Average 95,7% 

Category Highly feasible 

 

Calculation of the feasibility of design and media experts 1: 

P = 
96

105
 × 100% 

= 91,4% 

Calculation of the feasibility of design and media experts 2: 

P = 
105

105
 × 100% 

= 100% 

The calculation results show that the media and e-booklet design fall into the "very 

feasible" category. This means that the appearance of the e-booklet is attractive, easy to 

use, and supports students' comfort in learning, so that it can increase their enthusiasm 

when reading. 

Table 6 Data Analysis of Pretest and Posttest Validation Results 

 
No. 

 
Indicator 

Pretest and Posttest 
Expert  

X1 X2 

Question Item 

1. KD linkages and indicators 5 5 

2. Clarity of question items  5 5 

3. Clarity of workmanship instructions  5 5 

4. Conformity of the question item to the material 4 5 

Language Use 

1. Accuracy of language or word usage  5 5 

2. 
The language used is in accordance with the 
cognitive skills of the students 

5 5 

Valuation 

1. Accuracy of grades on each question item 4 5 

Total 33 35 

Percentage Eligibility Score 94,2% 100% 

Average 97,1% 

Category Highly feasible 

 

Pretest  and posttest eligibility calculation 1: 
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P = 
33

35
 × 100% 

= 94,2% 

Calculation of pretest and posttest eligibility 2: 

P = 
35

35
 × 100% 

= 100% 

Based on the results of the calculation, a score was obtained that was included in 

the category of "very feasible", which shows that the pretest and posttest questions have 

been well arranged, clear, and can be used in research to measure the improvement of 

student learning outcomes. 

After going through the feasibility test stage, the next step is to conduct an 

effectiveness test to find out how much influence the media has on student learning 

outcomes. This effectiveness test is carried out through several stages of analysis, namely 

the normality test to ensure the data is distributed normally, followed by a t-test to see a 

significant difference between pretest and posttest scores, and the N-Gain test to measure 

the improvement of student learning outcomes after using the developed media 

(Pangkerego et al., 2021). The results of the normality test are presented in the following 

table 7.  

Table 7 Normality Test Results 

Tests of Normality 

 
Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Itself. Statistic df Itself. 

preetest ,119 34 ,200* ,961 34 ,258 
posttest ,174 34 ,010 ,941 34 ,067 

*. This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 

 

The test results showed that the pretest data had a significance value of 0.258 

and the posttest data of 0.067. Since the two values are greater than 0.05, it can be 

concluded that the pretest and posttest data are normally distributed (Pratama & 

Khumaedi, 2021). Thus, the data meets the criteria to be analyzed using a parametric 

statistical test, namely the t-test. The results of the t-test are presented in the 

following table 8.  
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Table 8 Results of the t test 

Paired Samples Test 

 

Paired Differences 

t df 

Sig. 
(2-
tailed
) 

Mean 

Hours 
of 
deviatio
n 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 
Difference 

Lower Upper 

Pai
r 1 

preetes
t - 
posttest 

-
27,5000

0 

17,5054
1 

3,0021
5 

-
33,6079

3 

-
21,3920

7 

-
9,16

0 

3
3 

,000 

 

Based on the test results, it was found that there was a significant difference 

between students' pretest and posttest scores. After using the e-booklet, the average 

student score increased by 27.5 points. A significance value of 0.000 that is smaller than 

0.05 indicates that the increase is statistically significant (Nashikhah & SB, 2025). 

Furthermore, the N-Gain Test is carried out to measure the extent of the 

improvement in student learning outcomes after previously taking the t-test (Parawansa et 

al., 2022). This test compares pretest and posttest scores to determine the level of 

improvement in student understanding after using the learning media that has been 

designed (Puspitasari et al., 2025). The results of the N-Gain test are presented in the 

following table 9.  

Table 9 N-Gain Test Results 

Descriptive Statistics 

 N Minimum Maximum Mean Hours of deviation 

NGain_Score 34 ,25 1,00 ,6491 ,24964 

Ngain_Persen 34 ,25 100,00 64,9144 24,96440 

Valid N (listwise) 34     

 

Based on this data, the average N-Gain score obtained is 0.6491 or equivalent to 

64.9144% in the form of percentage. This score is classified as medium according to the N-

Gain interpretation criteria. This shows that there is a significant increase in learning 

outcomes after the application of learning media. 
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DISCUSSION 

This study analyzes the development and implementation of an Augmented Reality 

(AR)-based e-booklet to improve student learning outcomes on the topic of Earth’s 

structure. The effectiveness of the media was evidenced by a paired sample t-test result 

with a significance value of 0.000 (< 0.05), and an N-Gain score of 0.6597, categorized as 

moderate. This indicates that the media significantly enhanced students’ cognitive 

achievement. The increase in scores demonstrates the effectiveness of integrating AR 

elements into science learning, particularly in abstract topics like Earth's structure. By 

interacting directly with 3D models, students were better able to visualize and understand 

the layered composition of the Earth, which aligns with the objectives of the research and 

supports the behaviorist learning theory that emphasizes stimulus and response.  

When compared to previous studies, the results are consistent with those of 

Aslamiyah (2024), who reported a significant increase in student performance through the 

use of AR-based booklets in learning global warming. Hanifah and Afrikani (2020) also 

found that e-booklets improved students’ learning outcomes with an N-Gain of 0.5, 

although their media did not include AR. The current study's higher gain score may be 

attributed to the immersive and interactive nature of AR content. Additionally, Muhammad 

and Hidayat (2023) reported gains in student learning using AR e-booklets on the human 

hormonal system, though their results (N-Gain 0.35) were lower than those in this study.  

These comparisons indicate that AR content, especially in topics requiring spatial 

understanding, offers added value. In contrast, studies such as that by Febriyanti Utami and 

Rukiyah (2021) using AR flashcards for early learners showed effectiveness in recognition 

skills, but differ in cognitive depth and subject scope. Rossi and Eka (2022) highlighted the 

practicality and validity of AR media in teaching animal classification, which aligns with this 

study’s expert validation results exceeding 95% across categories. Collectively, these 

findings reinforce that AR-based media are feasible, valid, and effective in science 

education. The results contribute both theoretically and practically by affirming the benefits 

of AR in enhancing engagement and understanding in line with behaviorist principles, 

while also offering a practical tool for differentiated and flexible learning.  

However, the study has limitations. The implementation was confined to a single 

class with 34 students, limiting generalizability. Moreover, the media's reliance on 

technology may pose accessibility issues in under-resourced settings. The study also 
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focused only on cognitive domains (C1–C4), excluding affective and psychomotor aspects. 

Limited time and scope also constrained broader trials and refinements. Future research is 

encouraged to expand testing across multiple contexts, develop offline-compatible AR 

media, and explore impacts across a wider range of learning domains to strengthen the 

application of AR in education. 

 

CONCLUSION 

This study successfully developed an AR-based e-booklet using the ADDIE model 

to address the low academic performance of Grade VIII students in understanding the 

structure of the Earth. The media met high standards of validity and feasibility, as indicated 

by expert validation scores exceeding 95%. Furthermore, its effectiveness in improving 

student learning outcomes was demonstrated through a significant paired sample t-test 

result and an N-Gain score of 0.6597, categorized as moderate. These findings confirm that 

the AR-based e-booklet aligns with the study’s objectives by enhancing students' 

understanding of abstract scientific content through interactive 3D visualizations. The 

research contributes to science education by providing empirical support for the integration 

of Augmented Reality into classroom instruction, particularly in junior high school science 

subjects that involve complex spatial concepts. 

Despite its promising outcomes, the study has certain limitations. The 

implementation was limited to a single class with 34 students, restricting the generalizability 

of the findings. Additionally, the media relies on digital devices and internet connectivity, 

which may not be readily available in all educational settings. These contextual factors 

should be considered when applying or replicating the findings. 

Based on these limitations, future research is recommended to test the scalability of 

the AR-based e-booklet across different schools and regions with varied resource 

availability. Further studies could also examine the long-term effects of AR integration on 

student motivation, retention, and academic performance across different domains. 

Exploring the development of offline-compatible AR media and improving device 

accessibility will also be critical to maximizing the reach and effectiveness of this 

educational innovation.  
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