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Abstract: This research was conducted based on the findings of problems in 
the field, one of which is the learning outcomes of students in science learning 
are still low compared to other learning. The purpose of this study was to 
determine the development, feasibility, and effectiveness of Augmented 
Reality Book learning media as a science learning media on water cycle 
material in elementary schools. The method used is R & D (Research & 
Development), and the development model used is the ADDIE model. The 
results of research and development are obtained from the results of feasibility 
trials and the results of usage trials. From media experts get a percentage of 
91.67% with a very feasible category and from material experts get a 
percentage of 90.38% with a very feasible category. The results of the small 
group usage trial obtained an average posttest of 81.30 with an average pretest 
value of 54. While the results of the large group usage trial obtained an average 
posttest of 79.18 with an average pretest value of 50.27. With an increase in 
learning outcomes in the moderate category of 61% in small groups, while in 
large groups there was an increase in learning outcomes in the moderate 
category of 58%. So it can be concluded that AR-Book-based science learning 
media on water cycle material effectively improves student learning 
outcomes. For this reason, researchers hope that there is support for more 
complete learning facilities so that the application of using the media is more 
effective and more efficient.  
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Introduction  

 

One of the efforts in building a quality Indonesian 
society is to improve the quality of education. Education 
can help students recognize their potential and develop 
their potential. As per Article 1 paragraph (1) of Law of 
the Republic of Indonesia Number 20 of 2003 concerning 
the National Education System, education is defined as 
a deliberate and organized endeavor to establish a 
learning environment and learning process where 

students actively develop their potential to possess 
religious and spiritual strength, self-control, intelligence, 

noble character, personality, and skills required by 
themselves, society, nation, and state. So that through an 
education, students gain knowledge and skills to 
develop their potential.  

The current era is one filled with rapid 
technological advances. In order to assist people acquire 
the abilities and information required to meet the 
challenges of the future, education must be well-
prepared in this day and age (Hidayat et al., 2023). This 
is in line with the research statement (Al-Ansi et al., 
2023) which states that “Along with the rapid 

development and maturity of technology, more and 
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more educational applications appear in the learning 
process”. Given how quickly technology has advanced, 
it stands to reason that learning material should make 
use of it. This is consistent with study findings that 
emphasize the need for educator’s at all educational 
levels to be able to adjust to digital teaching practices. 
Every instructor and student must also become 
proficient in the usage of a range of online tools utilized 

in distant learning (Fajri et al., 2024). 
Learning media is something that is used by 

educators to channel a message, attention, stimulate 
students' minds so that the information provided can be 
conveyed properly (Ariyani et al., 2021). The use of 
learning media is effective in improving a learning 
process and results. The existence of learning media in 
delivering a material will attract the attention of 
students, especially elementary school students. One of 
the learning media that is in accordance with the Water 
Cycle material of grade III Elementary School is by using 
an Augmanted Reality (AR) based learning media. This 
is in line with the results of research which states that 
Augmented Reality technology is able to divert students' 
attention (Santos et al., 2016). 

Augmented Reality is a learning media in the form 
of technology that acts as a realization of virtual world 
objects into the real world in the form of two or three-
dimensional displays (Setyawan et al., 2019). 
Augmented Reality is also an integration of virtual 
objects  that are designed as if they are in the real world 
so that users can interact with these objects (Widiasih, 
Zakirman, & Ekawati, 2023). Augmented reality (AR) 
integrates the digital world with the real world, giving 
users a real-time experience (Sharma et al., 2022). Thus, 
AR technology is the right media to increase students' 
learning motivation, especially elementary school 
students so that they get a better learning experience. 
This statement is also in line with the results of research 
from (Drljević et al., 2024) which suggests that the use of 
AR technology in exploring real-world classes can 
enhance interesting learning experiences for students. 

In addition to using learning media, researchers 
also combine products by using the Problem Based 
Learning learning model to create more effective 
learning. Problem Based Learning (PBL) is a learning 
method that allows students to learn through solving 
realistic contextual problems. Based on the results of 
research (Isbah et al., 2024), The problem-based learning 
(PBL) learning approach, in conjunction with PhET 
Simulation, has a positive impact on sixth-grade 
students' HOTS regarding electrical circuit information. 
This is also in line with the results of research which 
states that “The Problem Based Learning model can 
effectively increase student motivation to learn”(Wijnia 
et al., 2024). In addition, Problem Based Learning is the 

right solution in measuring students' different levels of 
understanding (Gijbels et al., 2005).  

Natural Science learning is one of the subjects 
included in the elementary school curriculum structure. 
In learning Natural Sciences, students can develop their 
knowledge through scientific methods or experiments. 
Science is a human effort in understanding the universe 
through observations and appropriate methods and is 

clearly explained with a reasoning so as to get an 
explanation or conclusion (Wibowo et al., 2022). The 
science of the water cycle for life is one of the elementary 
school science subjects that deals heavily with issues of 
daily living and social issues in society for which science 
provides a solution. Controversies around human 
actions that harm the environment and compromise the 
sustainability of the water cycle, such as forest fires, land 
expansion, and environmental restrictions, are issues 
pertaining to water cycle material. Since these are open-
ended problems, students must be able to think critically 
in order to come up with answers. In order to reach the 
proper conclusions, students who have a solid 
understanding of the water cycle content will be able to 
apply their knowledge to difficulties based on the 
socioscientific problems that are presented (Septianita et 
al., 2023). PBL is a useful tool for coming up with 
solutions for dealing with the effects that human activity 
has on environmental harm like flooding. 

Some previous research that has touched on the use 
of Augmented Reality is the implementation of 
augmented reality regarding the introduction of planets 
and celestial bodies. Through the results of his research 
(Iskandar et al., 2022), Augmented Reality media on the 
introduction of planets and celestial bodies learning 
science obtained results from both group tests by getting 
an average score of 95.5% with the category “Very 
Good” or media feasible and suitable for use. In the 
results of his research (Şimşek et al., 2023) which uses 
Augmented Reality-based text. The post-test results 
showed that the overall comprehension score of the 
experimental group was much higher than that of the 
control group. In this case, augmented reality-based text 
can contribute greatly to students' reading 
comprehension performance. This is also in line with the 
statement of the results of his research (Wang et al., 2023) 
which states that in testing two groups, dominant 
students are more active in discussing by applying AR 
media so that AR media is very influential in increasing 
student learning activeness (Pandita et al., 2023; Radianti 
et al., 2020).  

In addition, research conducted by Latif et al. (2023) 
on the introduction of the solar system using AR 
applications. Through the Virtual Planetarium, children 
can interact with the sun or planets and get information 
so that children can understand more about the solar 
system. Based on the results of the needs analysis 
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conducted by researchers on third grade students of 
Beringin 02 State Elementary School, it was found that 
28 students needed online-based learning media, this 
was evidenced by the results of student responses in 
filling out a questionnaire which showed 100% of 
students needed online-based learning media. Based on 
the results of direct interviews, the homeroom teacher III 
stated that there were still problems experienced by 

students in the water cycle material. This is evidenced in 
the theme 3 subtheme 4 learning 5 material, namely the 
change in the form of objects in the process of rain or the 
water cycle as evidenced by the scores of students who 
are below the KKM, which is 28 students said to be 
incomplete. This problem occurs because students still 
do not understand the water cycle material.  

The lack of student roles is due to the learning 
process on water cycle material has not used special 
media tools or props. In addition, another problem is 
that teachers are still less competent in making creative 
learning media in accordance with the demands of the 
development of the world of education. This also 
supports the statement in his research (Nikou et al., 
2023) which states that AR technology does have many 
advantages in the field of education, but there are 
difficulties in adjusting technological developments in 
the field of education, namely the lack of teacher 
competence in technology to integrate it into learning 
practices. 

Based on the essence of the background above, the 
purpose of this study is to develop AR-Book-based 
science learning media on water cycle material, to 
determine the feasibility of AR-Book-based science 
learning media on water cycle material, and to 
determine the effectiveness in improving the learning 
outcomes of third grade students of SD Negeri Beringin 
02. The results of this study are expected to have a 
positive impact on the implementation of further 
learning through the application of AR-Book-based 
learning media. 

 

Method  
 

Research and development (Research and 
Development) is the type of research that will be 
conducted, and ADDIE is the development model of 
choice. The five steps of the ADDIE method-based 
research and development strategy are analysis, design, 
development, implementation, and evaluation (Adji et 
al., 2023). Initial analysis, which comprises needs 
analysis (including user-aspects, curriculum suitability, 
and reinforcement using literature studies), product 
design, which entails developing products based on 
needs analysis findings, product development, which 
includes expert assessment activities, implementation, 
which involves small- and large-scale trials, and 

evaluation, which is the final step in assessing research 
products, are the first steps in the ADDIE development 
model (Widiasih, Zakirman, & Ekawati, 2023). The 
research flow can be seen in Figure 1. 

 

 
Figure 1. Steps of the ADDIE research and development 

model 

 
Research is being done to build an AR-Book-based 

science learning media for grade III SD students that 
covers the water cycle. Additionally, lecturers who are 
authorities in their domains will test the AR-Book 
learning materials. In addition, there are also teachers 
and students as respondents regarding the AR-Book 
learning media developed. This trial was conducted to 
determine the feasibility of the learning media 
developed. Huang et al. (2021) states that the material 
feasibility assessment in the AR-Book learning tool is 
reviewed from the aspects of: Content Feasibility; 
includes suitability for competence, suitability for needs, 
correctness of substance and benefits; Language, 
including readability, clarity of information, conformity 
with language rules, and language effectiveness; 
Presentation, including the order of presentation, 
motivation and attractiveness, and completeness of 
information, and relevance to everyday life.  

Meanwhile, in accordance with references from 
Risdianto et al. (2022), the media feasibility assessment 
is reviewed from the aspects of: Suitability; suitability 
with Core Competencies, basic competencies, learning 
objectives, and the level of development of students; 
Display; readability of writing, readability of images, 
quality of animation, suitability of color and 
typography, clarity of media content, and attractiveness 
of media; Presentation; the media is presented in a 
practical, flexible, and durable manner. Each expert 
provides validation or assessment of the feasibility of 

media and AR-Book media prototypes of the water 
cycle. The following are the criteria for processing data 
on product feasibility assessments :  

 
Table 1. Product Feasibility Assessment Criteria 
Percentage Eligibility Criteria 

85% - 100% 
69% - 84% 
53% - 68% 
37% - 52% 
20% - 36% 

Very Decent 
Feasible 

Decent Enough 
Less Feasible 
Not Feasible 

 
 



Jurnal Penelitian Pendidikan IPA (JPPIPA) June 2024, Volume 10, Issue 6, 3249-3260  
 

3252 

Result and Discussion 
 

Using the five stages of the ADDIE research model 
analysis, design, development, implementation, and 
evaluation researchers created an AR-Book learning 
medium. The study's findings look at a number of topics, 
including as the creation of AR-Book-based science 
learning resources, the viability of creating AR-Book 
resources on the water cycle, and the outcomes of 
efficacy tests carried out on SDN Beringin 02 third-
graders. 
 
Results of AR-Book Based Science Learning Media 
Development 

The first stage is the analysis stage. At this stage the 
researcher analyzes why a product needs to be 
developed at SD Negeri Beringin 02 based on several 
problems that occur in the field. Based on the results of 
observations and interviews conducted, for class III and 
class VI still use the 2013 curriculum, while the rest have 
implemented an independent curriculum. Because class 
III is still using the 2013 curriculum, science learning is 
in the content of Indonesian language lessons. So that 
several problems were found, namely learning media 
that did not support the learning process so that 

students paid less attention, the PBL learning model 
with the lecture method used by the teacher still did not 
attract students' attention, there was no IT-based 
learning media development, lack of facilities and 
infrastructure in displaying IT-based learning media, 
and the learning outcomes of Indonesian language 
content students were still low compared to other 
learning content. 

Based on the results of the analysis of teacher needs 
through questionnaires, it shows that teachers have 
conducted science learning in accordance with learning 
objectives, material, and fun learning, but students still 
have difficulty in understanding the material studied, 
students need to have a good understanding of science 
learning but students' learning resources in science 
learning have not supported. Although the teacher has 
used media in learning, the learning media has not met 
the needs of the water cycle material. Meanwhile, the 
results of the analysis of student needs show that science 
learning is fun and so far students can understand it but 
some students still find science lessons difficult. 
Although science learning has used interesting media, 
students need new media to learn about the water cycle 
material. The second stage is the design stage. At this 
stage the researcher begins to design the initial 
framework of the product to be made by paying 
attention to the problems and needs found in the field at 
the analysis stage. In this design stage, researchers also 
choose software or applications that will be used to 

create AR-Book learning media, namely the assemblr 
EDU application.  

With the help of the software Assemblr Edu, 
students may access interactive, 3D learning materials 
based on augmented reality covering a range of subjects 
from elementary school to high school (Majid et al., 
2023). Researchers chose this application based on 
various factors including features, animations, 

instructions for use, and costs. This AR-Book media is a 
learning media used in the form of technology that acts 
as a realization of virtual world objects into the real 
world in the form of three-dimensional displays 
(Kamiana et al., 2019). This learning media contains class 
III water cycle material, which is packaged in a book 
display that contains a barcode of Augmented Reality 
media objects so that students can see objects in a three-
dimensional display like the real world. 

The next stage is the development stage. The 
product developed by researchers is AR-Book-based 
science learning media with Problem Based Learning 
model. AR-Book is a combination of ordinary books 
with AR technology (Lee et al., 2020). The form of 
Augmented Reality media development refers to the 
results of previous research, namely the results of 
Iskandar and Mayarni's research entitled “Development 
of Augmented Reality Media on the Introduction of 
Planets and Celestial Bodies for Elementary School 
Science Learning”. So that researchers want to develop 
the results of the study to be more effective to be applied 
by elementary school students. The results of previous 
studies were packaged using non-print media and only 
printed scans of the AR barcode, while the researcher 
packaged the product using printed media in the form 
of a book in which there was already a barcode of 
augmented reality. In addition, the media developed by 
researchers has also been equipped with the syntax of 
the learning model applied (Mizumoto et al., 2023).  

Then, for the application of making augmentd 
reality objects from previous studies using the Unity 3D 
application and making it quite difficult while 
researchers make augmented reality objects using the 
assemblr EDU application because the application has 
provided interesting objects in accordance with the 
material to be created. The comparison of products 
developed can be seen in the picture in table 2. 

Thus, the results of the development of AR-Book-
based science learning media with the Problem Based 
Learning model developed by researchers consist of a 
cover, preface, instructions for using AR-Book, table of 
contents, book identity, concept map, meeting material 
1 and 2, Basic Competencies, indicators, learning 
objectives, syntax of the Problem Based Learning model, 
AR barcode of each material, evaluation questions, 
conclusions, bibliography, and author biography.
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Table 2. Comparison of Augmented Reality Media Products 
Product Results from Previous Research Results of Product Development by Researchers 
 

 
AR media cover 

 

 
AR-Book media cover 

 
AR media 3D object display 

 
AR-Book media 3D object display 

 
Feasibility Results of AR-Book Based Science Learning Media 

After the product is successfully developed, the 
next step is to test the feasibility of the media by means 
of product validation. Design or product validation is 
carried out after making the initial product. The 
validation that researchers do is done with two kinds, 
namely design validation by media experts, and 
material content validation with material experts. 

Stage 1 media feasibility assessment was validated 
by material expert lecturers, namely expert lecturers in 
the field of Natural Sciences (IPA). The material expert 

lecturer on this water cycle AR-Book media was 
validated by Mrs. Aldina Eka Adriani, S.Pd., M.Pd. as a 
lecturer in the Department of Elementary School 
Teacher Education, FIPP UNNES. The material 
feasibility assessment uses a questionnaire assessment 
instrument with 13 indicator items in 3 aspects of 
assessment including aspects of material feasibility, 
aspects of material presentation, and aspects of material 
language. The recapitulation of the material expert's 
assessment of the water cycle AR-Book media is shown 
in table 3 as follows. 

 
Table 3. Results of Feasibility Assessment by Material Experts 
Numbering Assessed Aspect Total Items Item Score Maximum Score Acquisition Score 

1. 
2. 
3. 

Aspects of material feasibility 
Material presentation aspect 

Language aspect of the material 

5 
4 
4 

4 
4 
4 

20 
16 
16 

18 
14 
15 

Total Score    52 47 
Percentage     90.38% 
Score Category    Very Feasible 

The results of the AR-Book media validation 

assessment by the material expert lecturer received a 
total score of 47 out of 52 with a percentage of 90.38% 
including in the “Very Feasible” classification. This 
shows that the water cycle AR-Book media developed is 
in accordance with the feasibility assessment aspects and 

the material contained in this water cycle AR-Book 

learning media is very good so that the media can be 
used in research. 

Stage 2 media feasibility assessment is validated by 
media expert lecturers, namely expert lecturers in the 
field of Media or Educational Technology. The media 
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expert lecturer on this water cycle AR-Book media was 
validated by Mr. Dr. Deni Setiawan, S.Sn., M.Hum. as a 
lecturer in the Department of Elementary School 
Teacher Education, FIPP UNNES. Media feasibility 
assessment using a questionnaire assessment instrument 

with 12 indicator items in 3 aspects of assessment 
including suitability aspects, display aspects, and 
presentation aspects. The results of the recapitulation of 
the media expert's assessment of the water cycle AR-
Book media are in table 8 as follows.

 
Table 4. Results of Feasibility Assessment by Media Experts 
Numbering Assessed Aspect Total Items Item Score Maximum Score Acquisition Score 

1. Aspects of suitability 4 4 16 16 
2 Display aspect 4 4 16 14 
3 Presentation aspect 4 4 16 14 
Total Score    48 44 
Percentage     91.67% 
Score Category    Very Feasible 

 
The results of the AR-Book media validation 

assessment by media expert lecturers received a total 
score of 44 out of 48 with a percentage of 91.67% 
including in the “Very Feasible” classification. This 
shows that the developed water cycle AR-Book media is 
in accordance with the feasibility assessment aspects and 
AR-Book media is very adequate as a learning medium 
so that the media can be used in research. 

 
Results of Testing the Effectiveness of AR-Book-Based Science 
Learning Media 

Implementation is the fourth step. At this point, the 
third grade pupils at SDN Beringin 02 are taught using 
the augmented reality book media that has been created.  

Researchers conducted small group and large 
group trials. The small group trial involved 6 students 
from class 3 of SDN Beringin 02 with 2 students each 
taken with high ability categories, 2 students with 
medium ability, 2 students with low ability in learning 
activities as respondents. Products that have been tested 
in small groups are then tested widely or in large groups. 
This trial involved 22 3rd grade students of SDN 
Beringin 02. The trial was conducted to find out the 
response to the product developed. From the response 
questionnaire data obtained from small group and large 
group trials in class 3 SD Negeri Beringin 02 can be seen 
from table 5. 

The data obtained by researchers are in the form of 
pretest and posttest results. Both results were analyzed 
and tested first with a normality test. The response 
analysis assessment of the water cycle AR-Book media 

was carried out by third grade elementary school 
students and teachers in small groups. In the teacher's 
response, 10 statements were presented. A total of 6 
statements received a score of 5 and the remaining 4 
statements received a score of 4. The total percentage of 
the assessment conducted by the teacher on the water 
cycle AR-Book media is 92% so that it gets a very feasible 
category. In the student response questionnaire there are 
13 statements presented. Of the 13 statements, 5 
statements got the lowest percentage of 83.3%, while the 
remaining 8 statements got a percentage of 100%. The 
average percentage of student assessment of the water 
cycle AR-Book media in the small-scale trial is 93.5% so 
that it gets a very feasible category. 

 
Table 5. Test Assessment Results Before and After 
Product Use 
Numbering Test Subject Pre-Test Post-Test 

1. Small group trial 54 81.30 
2. Large group trial 50.27 79.18 

 
Next is the normality test. The purpose of 

conducting a normality test on the pretest and postest 
results of third grade students of SDN Beringin 02 is to 
determine whether the data is normally distributed or 
not normally distributed. In this study, researchers 
tested the normality of the pretest and posttest results of 
small groups and large groups. To measure the data 
normality test, researchers were assisted by SPSS 22 
software with the results in table 6 and table 7 as follows.

 
Table 6. Normality Test Results on Small Group Trials 
      Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 
 Statistic df Sig. Statistic df Sig. 

Pretest .163 6 .200* .981 6 .958 
Postest .113 6 .200* .999 6 1.00 

*. This is a lower bound of the true significance.     
a. Lilliefors Significance Correction     
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Table 7. Normality Test Results on Large Group Trials 
      Tests of Normality 

 Kolmogorov-Smirnova Shapiro-Wilk 
 Statistic df Sig. Statistic df Sig. 

Pretest .168 22 .110 .963 22 .542 
Posttest .186 22 .047 .955 22 .388 

a. Lilliefors Significance Correction     

 
After being tested using SPSS, it can be seen in the 

normality test table in each group there are two types of 
normality. Because the sample used by researchers is 
less than 50, in this case only the Shapiro-Wilk normality 
test is used by researchers. Based on the results of the 
small group normality test in table 6, the Shapiro-Wilk 
column shows the results for the pretest obtained a 
significance value (Sig.) of 0.958 and for the posttest 
obtained a significance value (Sig.) of 1.00. Data can be 
said to be normally distributed if the significance value 
obtained is more than 0.05. Based on the data that has 
been obtained, it can be concluded that the data from the 
small group pretest and posttest results are normally 
distributed. While the results of the large group 
normality test in table 7, in the Shapiro-Wilk column 
show the results for the pretest obtained a significance 
value (Sig.) of 0.542 and for the postest obtained a 

significance value (Sig.) of 0.388. Data can be said to be 

normally distributed if the significance value obtained is 
more than 0.05. Based on the data that has been obtained, 
it can be concluded that the data from the pretest and 
posttest results of the large group are also normally 
distributed. 

The next test is the Paired Sample t-test Pretest and 
Postest. The pretest and posttest average difference test 
was conducted with the aim of testing the hypothesis of 
using AR-Book media to improve the learning outcomes 
of third grade students of SDN Beringin 02. The 
effectiveness of using AR-Book media can be seen from 
the significant average difference between the initial 
knowledge score before using the water cycle AR-Book 
media (pretest score) and the knowledge score after 
using the water cycle AR-Book media (posttest score). 
The calculation of this average difference uses the paired 
sample t-test formula. The following are the results of 

the paired sample t-test test that has been carried out.
 
Table 8.  Small Group Paired Sample t-Test Results 

   Paired Sample Test    

   Paired Differences    
      95% Confidence Interval of 

the Difference 
   

  
Mean 

Std. 
Deviation 

Std. Error 
Mean Lower Upper 

t df Sig. (2-tailed) 

Pair 1 Pretest - Postest -28.90 10.33 2.20 -33.486 -24.332 -13.13 21 .000 

 
Table 9. Large Group Paired Sample t-Test Results 

    Paired Sample Test    

    Paired Differences    
     95% Confidence Interval of the 

Difference 
   

  
Mean 

Std. 
Deviation 

Std. Error 
Mean Lower Upper 

t df Sig. (2-tailed) 

Pair 1 Pretest - Postest -27.333 5.785 2.36 -33.40 -21.26 -11.57 5 .000 

 
Table 8's small group paired sample t-test findings 

indicate a Sig. (2-tailed) of 0.000 ≤ 0.05. There is a 
significant difference between the learning outcomes in 
the pretest and posttest data if the value of Sig. (2-tailed) 
≤ 0.05. In contrast, there is no significant difference 
between the learning outcomes in the pretest and 
posttest data if the Sig. (2-tailed) > 0.05. Thus, it can be 
said that the pretest and posttest results from the small 
group trial show a substantial change in the learning 
outcomes of the water cycle. 

Table 9 displays the results of the large group 
paired sample t-test, which yielded a 2-tailed Sig value 
of 0.000 ≤ 0.05. There is a significant difference between 
the learning outcomes in the pretest and posttest data if 
the value of Sig. (2-tailed) ≤ 0.05. In contrast, there is no 
significant difference between the learning outcomes in 
the pretest and posttest data if the Sig. (2-tailed) > 0.05. 
Thus, it can be said that the pretest and posttest results 
from the large group trial show a substantial change in 
the learning outcomes of the water cycle. 
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To determine the increase in water cycle learning 
outcomes after using AR-Book media, researchers used 
the N-gain test. The values that have been obtained from 
the pretest and posttest results are data that will be 
analyzed using the N-gain formula, to determine the 
average increase in student learning outcomes. The 
difference between the maximum and pretest scores and 
the difference between the pretest and posttest scores 

yields the N-gain test. Tables 10 and 11 below display 
the N-gain test findings. 

 
Table 10. Small Group N-gain Test Results 

Descriptive Statistics 

 N Minimum Maximum Mean 
Std. 

Deviation 
ngain_skor 6 1 1 .61 .064 
ngain_persen 6 53 71 60.98 6.41 
Valid N 
(listwise) 

6     

 
Table 11. Large Group N-gain Test Results 

Descriptive Statistics 

 N Minimum Maximum Mean 
Std. 

Deviation 
ngain_skor 22 .27 .87 .5830 .17604 
ngain_persen 22 27.03 86.67 58.2955 17.60412 
Valid N 
(listwise) 

22     

 
Based on the results of the small group n-gain test 

in table 10, it was found that by using AR-Book media 
for the water cycle in class III students of SDN Beringin 
02 with a total of 6 students, there was an increase in 
learning outcomes of 0.61 with a moderate category. 
With the difference between the average posttest score 
and the average pretest score of the small group is 27.20. 

Based on the results of the large group n-gain test 
in table 11, the results show that by using the AR-Book 
media for the water cycle in grade III students of SDN 
Beringin 02 with a total of 22 students, there is an 
increase in learning outcomes of 0.58 with a moderate 
category. With the difference between the average 
posttest score and the average pretest score of the large 
group is 17. 

Evaluation is the sixth step. The viability of the 
developed media is assessed in this examination. To 
ascertain and quantify the viability of learning media, a 
development evaluation was conducted by lecturers 
with expertise in both materials and media. SDN 
Beringin 02, produces, distributes, and utilizes the 
development's outcomes. 
 
Discussion 
Development of Augmented Reality Learning Media Book 

Researchers created AR-Book-based science 
learning materials using a problem-based learning 

approach. An AR-Book combines traditional books with 
augmented reality technology  (Lee et al., 2020; Tomi et 
al., 2013). Researchers developed AR-Book learning 
media using the Assemblr EDU application. The 
relatively simple Assemblr Edu program can offer more 
efficient learning chances with capabilities that are 
comprehensive enough to learn (Efendi et al., 2023). 
Using the Problem Based Learning learning approach 

will improve the effectiveness of AR-Book media 
application in the classroom. Students can learn by 
solving real-world contextual problems through the use 
of problem-based learning (PBL). According to study 
findings, sixth-grade students' HOTS on electrical circuit 
content are positively impacted by the Problem-Based 
Learning (PBL) learning paradigm with the help of PhET 
Simulation. 

The form of Augmented Reality media 
development refers to the results of previous research, 
namely the results of Iskandar and Mayarni's research 
entitled “Development of Augmented Reality Media on 
the Introduction of Planets and Celestial Bodies for 
Elementary School Science Learning” (Iskandar et al., 
2022). So that researchers want to develop the results of 
these studies to be more effective to be applied by 
elementary school students. Thus, the results of the 
development of AR-Book-based science learning media 
with the Problem Based Learning model developed by 
researchers consist of a cover, preface, instructions for 
using AR-Book, table of contents, book identity, concept 
map, meeting material 1 and 2, Basic Competencies, 
indicators, learning objectives, syntax of the Problem 
Based Learning model, AR barcode of each material, 
evaluation questions, conclusions, bibliography, and 
author biography. 

Water cycle AR-Book media has several 
advantages, including making students more interested 
in learning or motivating students to learn about the 
water cycle. The water cycle AR-Book media can also be 
used by students without teacher assistance because it is 
designed to stimulate students' curiosity. In addition, 
the water cycle AR-Book media is also quite effective as 
a supporting medium for water cycle learning. In the 
water cycle AR-Book media, there is a barcode scan from 
assemblr EDU so that students can see objects in 3-
dimensional form and students can feel the real 
sensation of the media. Another advantage is that the 
water cycle AR-Book media contains interestingly 
designed material, student activities, practice questions, 
and evaluation questions for students to measure their 
ability or understanding of the material after reading the 
material in the water cycle AR-Book media. 

Besides having advantages, the water cycle AR-
Book media also has disadvantages. Among them is the 
water cycle AR-Book media for accessing 3-dimensional 
objects must use a stable internet network. The login and 
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installation process also takes a long time so that the 
teacher must also be able to conducive students, the 
majority of whom have impatient characters. Another 
drawback is that the three-dimensional object for the 
display of the description of the material cannot be 
edited to be larger and more legible so that the operation 
must be zoomed first. Although using ivory paper type 
if not stored properly or exposed to water then the media 

can be damaged. 
 

Feasibility of Learning Media Augmented Reality Book 
Based on the results of research conducted by 

Listiyani et al. (2021), an average percentage of 78% was 
acquired from media experts during the feasibility test 
of augmented reality flashcard media, indicating good 
credentials. Meanwhile, the results of the feasibility 
assessment from media experts developed by 
researchers received a very feasible category with a 
percentage of 91.67%. This shows that the developed 
water cycle AR-Book media is in accordance with the 
feasibility assessment aspects and AR-Book media is 
very adequate as a learning medium so that the media 
can be used in research. This is consistent with the claim 
that educational media can improve students' learning 
processes, which should raise the quality of learning 
results attained (Khasanah et al., 2022). The results of the 
feasibility assessment of the material experts developed 
by the researchers received a very feasible category with 
a percentage of 90.38%. This shows that the water cycle 
AR-Book media developed is in accordance with the 
feasibility assessment aspects and AR-Book media is 
very adequate as a learning medium so that the media 
can be used in research. The findings of previous studies, 
which indicate that choosing the content to be included 
in learning media is one of the processes that need to be 
taken into consideration when creating learning media, 
support this (Mustaqim, 2017). 
 
Effectiveness of AR-Book Media in Improving Learning 
Outcomes of Third Grade Students of SDN Beringin 02 

In order for the selected learning media to be 
appropriate, there are several factors that are considered 

in the selection of learning media. The factors in question 
include: objectivity, effectiveness, and efficiency of using 
learning media (Mardhiah et al., 2018). The use of 
learning media is effective in improving a learning 
process and results (Muhamad et al., 2023). One of the 
media innovations that can be used in the process of 
teaching and learning activities is augmented reality-
based media. AR media can increase student learning 

motivation so that student learning outcomes increase. 
Iskandar and Mayarni in their research (Maleke et al., 
2018) stated that “Augmented Reality Media on the 
introduction of planets and celestial bodies of science 
learning obtained results from both group tests by 

getting an average score of 95.50% with the category 
‘Very Good’ or media feasible and suitable for use”.  
Other research results state “there is a significant 
difference between before and after using AR media. In 
other words, students understand the material more 
easily after being treated with AR media on the concept 
of eye optics.” (Widiasih, Zakirman, Ekawati, et al., 
2023). 

In the small group test, the average student pretest 
score was 54 and the average student posttest score was 
81.3.After using AR-Book media using the Problem 
Based Learning (PBL) model, there was an increase of 
61%.At first, there were 5 students who did not meet the 
minimum completeness criteria, after using AR-Book 
media using the Problem Based Learning (PBL) model, 
there were no students who scored below the KKM (70). 
In connection with the results of data processing with 
the N-gain test of small-scale product trials, the results 
showed that by using AR-Book media for the water cycle 
in class III students of SDN Beringin 02 with a total of 6 
students increased learning outcomes by 0.61 or can be 
interpreted as moderate. 

In the large group test, the average student pretest 
results were 54 and the average student posttest results 
were 50.27. After using AR-Book media using the 
Problem Based Learning (PBL) model, there was an 
increase of 58%.At first, there were 21 students who did 
not meet the minimum completeness criteria, after using 
AR-Book media using the Problem Based Learning 
(PBL) model, the number of students who were not 
complete decreased to 9 students.In connection with the 
results of data processing with the N-gain test of large-
scale product trials, the results showed that by using the 
AR-Book media for the water cycle in third grade 
students of SDN Beringin 02 with a total of 22 students 
increased learning outcomes by 0.58 or can be 
interpreted as moderate. 

Based on the explanation above, it can be concluded 
that AR-Book-based science learning media using the cc 
(Kustyarini et al., 2020), that the creative use of learning 
media can increase the effectiveness and efficiency of 
learning so that learning objectives can be achieved. 
 

Conclusion 
 

The results obtained show that AR-Book learning 
media received very feasible qualifications from 
material experts and media experts, from teachers 
(practitioners) and students. In addition, the results of 
data analysis show that AR-Book learning media can 

improve student learning outcomes. It is concluded that 
AR-Book-based science learning media has a good 
impact on the learning process in the classroom 
regarding water cycle material. With this media, it can 
increase students' understanding of the process of rain 
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or the water cycle, not only that it can improve student 
learning outcomes much better in class III SDN Beringin 
02. 
 
Acknowledgments 
The researcher wishes to express gratitude to everyone who 
helped with the research, both materially and morally. 
Additionally, it is anticipated that scientific education would 
employ the outcomes of the development of augmented reality 
book media to help students better comprehend concepts like 
the water cycle and how rain works. 
 
Author Contributions 
Conceptualization, methodology, validation, formal analysis, 
investigation, .resources; S.; data curation, writing—original 
draft preparation, writing—review and editing, visualization, 
I. A. All authors have read and agreed to the published version 
of the manuscript. 
 
Funding 
No external funding. 
 
Conflicts of Interest 
No conflict interest. 
 

References 
 
Adji, S. S., Masbukhin, F. A. A., & Wathi, A. F. D. (2023). 

Student Response in Using Smartphone-Assisted 
Augmented Reality Video in Learning. Jurnal 
Penelitian Pendidikan IPA, 9(12), 11551–11559. 
https://doi.org/10.29303/jppipa.v9i12.5921 

Al-Ansi, A. M., Jaboob, M., Garad, A., & Al-Ansi, A. 
(2023). Analyzing augmented reality (AR) and 
virtual reality (VR) recent development in 
education. Social Sciences & Humanities Open, 8(1), 
100532. 
https://doi.org/10.1016/j.ssaho.2023.100532 

Ariyani, N. K. A., & Ganing, N. N. (2021). Media Power 
Point Berbasis Pendekatan Kontekstual pada 
Materi Siklus Air Muatan IPA Sekolah Dasar. 
Jurnal Imiah Pendidikan Dan Pembelajaran, 5(2), 263. 
https://doi.org/10.23887/jipp.v5i2.33684 

Drljević, N., Botički, I., & Wong, L. H. (2024). Observing 
student engagement during augmented reality 
learning in early primary school. Journal of 
Computers in Education, 11(1), 181–213. 
https://doi.org/10.1007/s40692-022-00253-9 

Efendi, R., Ali, G., Andang Purnomo, W., Iskandar, I., & 
Agustin Wulandari, R. (2023). Augmented Reality 
Based Competency Based Learning on Computer 
Network Learning in Vocational Education 
Vocational School. Jurnal Penelitian Dan 
Pengembangan Pendidikan, 7(2), 242–253. 
https://doi.org/10.23887/jppp.v7i2.62263 

Fajri, N., Sriyati, S., & Rochintaniawati, D. (2024). Global 
Research Trends of Digital Learning Media in 

Science Education: A Bibliometric Analysis. Jurnal 

Penelitian Pendidikan IPA, 10(1), 1–11. 
https://doi.org/10.29303/jppipa.v10i1.6248 

Gijbels, D., Dochy, F., Van Den Bossche, P., & Segers, M. 
(2005). Effects of Problem-Based Learning: A Meta-
Analysis From the Angle of Assessment. Review of 
Educational Research, 75(1), 27–61. 
https://doi.org/10.3102/00346543075001027 

Hidayat, S., Leksono, S. M., Jamaludin, U., & Shintawati, 
S. (2023). Ethno Pedagogy Approach in Preparing 
Science Learning in The Society 5.0 Era. Jurnal 
Penelitian Pendidikan IPA, 9(7), 309–314. 
https://doi.org/10.29303/jppipa.v9i7.4154 

Huang, X., Zou, D., Cheng, G., & Xie, H. (2021). A 
Systematic Review of AR and VR Enhanced 
Language Learning. Sustainability, 13(9), 4639. 
https://doi.org/10.3390/su13094639 

Isbah, H., & Adi, B. S. (2024). The Influence of the 
Problem Based Learning (PBL) Learning Model 
Assisted by PhET Simulation Media to Increase 
HOTS of Class 6 Elementary School Students in 
Electrical Circuits. Jurnal Penelitian Pendidikan IPA, 
10(4), 1847–1854. 
https://doi.org/10.29303/jppipa.v10i4.6225 

Iskandar, M. F., & Mayarni, M. (2022). Pengembangan 
Media Augmented Reality pada Materi 
Pengenalan Planet dan Benda Langit Pembelajaran 
IPA Sekolah Dasar. Jurnal Basicedu, 6(5), 8097–8105. 
https://doi.org/10.31004/basicedu.v6i5.3730 

Kamiana, A., Kesiman, M. W. A., & Pradnyana, G. A. 
(2019). Pengembangan Augmented Reality Book 
Sebagai Media Pembelajaran Virus Berbasis 
Android. Kumpulan Artikel Mahasiswa Pendidikan 
Teknik Informatika (KARMAPATI), 8(2), 165. 
https://doi.org/10.23887/karmapati.v8i2.18351 

Khasanah, K., Yasin, M. F., & Budiana, A. (2022). 
Improving Student Learning Outcomes Through 
the Use of Android-Based Media and Learning 
Motivation. Akademika, 11(01), 83–99. 
https://doi.org/10.34005/akademika.v11i01.1849 

Kustyarini, Utami, S., & Koesmijati, E. (2020). The 
Effectiveness of Interactive Learning Media Based 
on Edutainment in Writing Skills for Text 
Procedure. KnE Social Sciences. 
https://doi.org/10.18502/kss.v4i12.7631 

Latif, J. J. K., Triputra, A. A., Kesuma, M. A., & Maulana, 
F. I. (2023). Design and Development a Virtual 
Planetarium Learning Media Using Augmented 
Reality. Procedia Computer Science, 227, 726–733. 
https://doi.org/10.1016/j.procs.2023.10.577 

Lee, C.-I., Xiao, F.-R., & Hsu, Y.-W. (2020). AR Book-
Finding Behavior of Users in Library Venue. 
Applied Sciences, 10(20), 7349. 
https://doi.org/10.3390/app10207349 

Listiyani, N., Hidayat, S., & Nulhakim, L. (2021). 



Jurnal Penelitian Pendidikan IPA (JPPIPA) June 2024, Volume 10, Issue 6, 3249-3260  
 

3259 

Development of Augmented Reality Flashcard 
Media to Improve the Ability of Grade IV 
Elementary School Students in Reading 
Understanding of Alternative Energy Source 
Materials. Jurnal Penelitian Pendidikan IPA, 7(4), 
782–787. 
https://doi.org/10.29303/jppipa.v7i4.861 

Majid, N. W. A., Rafli, M., Nurjannah, N., Apriyanti, P., 

Iskandar, S., Nuraeni, F., Putri, H. E., Herlandy, P. 
B., & Azman, M. N. A. (2023). Effectiveness of 
Using Assemblr Edu Learning Media to Help 
Student Learning at School. Jurnal Penelitian 
Pendidikan IPA, 9(11), 9243–9249. 
https://doi.org/10.29303/jppipa.v9i11.5388 

Maleke, B., Paseru, D., & Padang, R. (2018). Learning 
Application of Astronomy Based Augmented 
Reality using Android Platform. IOP Conference 
Series: Materials Science and Engineering, 306, 
012018. https://doi.org/10.1088/1757-
899X/306/1/012018 

Mardhiah, A., & Ali Akbar, S. (2018). Efektivitas Media 
Pembelajaran Terhadap Hasil Belajar Kimia Siswa 
SMA Negeri 16 Banda Aceh. Lantanida Journal, 6(1), 
49. https://doi.org/10.22373/lj.v6i1.3173 

Mizumoto, A., & Eguchi, M. (2023). Exploring the 
potential of using an AI language model for 
automated essay scoring. Research Methods in 
Applied Linguistics, 2(2), 100050. 
https://doi.org/10.1016/j.rmal.2023.100050 

Muhamad, R., Mahmud, M., & Bahsoan, A. (2023). The 
Use Of Learning Media on Students’ Learning 
Outcomes. Journal of Economic and Business 
Education, 1(1), 30–35. 
https://doi.org/10.37479/jebe.v1i1.16925 

Mustaqim, I. (2017). Pengembangan Media 
Pembelajaran Berbasis Augmented Reality. Jurnal 
Edukasi Elektro, 1(1), 36. 
https://doi.org/10.21831/jee.v1i1.13267 

Nikou, S. A., Perifanou, M., & Economides, A. A. (2023). 
Development and validation of the teachers’ 
augmented reality competences (TARC) scale. 
Journal of Computers in Education. 
https://doi.org/10.1007/s40692-023-00288-6 

Pandita, A., & Kiran, R. (2023). The Technology Interface 
and Student Engagement Are Significant Stimuli in 
Sustainable Student Satisfaction. Sustainability, 
15(10), 7923. https://doi.org/10.3390/su15107923 

Radianti, J., Majchrzak, T. A., Fromm, J., & 
Wohlgenannt, I. (2020). A systematic review of 
immersive virtual reality applications for higher 
education: Design elements, lessons learned, and 
research agenda. Computers & Education, 147, 
103778. 
https://doi.org/10.1016/j.compedu.2019.103778 

Risdianto, E., Wachidi, W., Riyanto, R., Fathurochman, 

I., Yanto, M., & Asmara, A. (2022). Feasibility Test 
of Learning Media with Blended Learning Model 
and Augmented Reality-Assisted MOOCs. Jurnal 
Ilmiah Peuradeun, 10(1), 149. 
https://doi.org/10.26811/peuradeun.v10i1.626 

Santos, M. E. C., Lübke, A. I. W., Taketomi, T., 
Yamamoto, G., Rodrigo, M. M. T., Sandor, C., & 
Kato, H. (2016). Augmented reality as multimedia: 

the case for situated vocabulary learning. Research 
and Practice in Technology Enhanced Learning, 11(1), 
4. https://doi.org/10.1186/s41039-016-0028-2 

Septianita, R., Suharini, E., Widiyatmoko, A., Marwoto, 
P., & Mulyono, S. E. (2023). Interactive Modules 
Containing Problem Based Learning with 
Socioscientific Issues on The Water Cycle Material. 
Jurnal Penelitian Pendidikan IPA, 9(5), 2462–2471. 
https://doi.org/10.29303/jppipa.v9i5.2730 

Setyawan, B., Rufii, Nf., & Fatirul, A. N. (2019). 
Augmented Reality Dalam Pembelajaran IPA Bagi 
Siswa SD. Kwangsan: Jurnal Teknologi Pendidikan, 
7(1), 78–90. 
https://doi.org/10.31800/jtp.kw.v7n1.p78--90 

Sharma, A., Mehtab, R., Mohan, S., & Mohd Shah, M. K. 
(2022). Augmented reality – an important aspect of 
Industry 4.0. Industrial Robot: The International 
Journal of Robotics Research and Application, 49(3), 
428–441. https://doi.org/10.1108/IR-09-2021-0204 

Şimşek, B., & Direkçi, B. (2023). The effects of augmented 
reality storybooks on student’s reading 
comprehension. British Journal of Educational 

Technology, 54(3), 754–772. 
https://doi.org/10.1111/bjet.13293 

Tomi, A. Bin, & Rambli, D. R. A. (2013). An Interactive 
Mobile Augmented Reality Magical Playbook: 
Learning Number with the Thirsty Crow. Procedia 
Computer Science, 25, 123–130. 
https://doi.org/10.1016/j.procs.2013.11.015 

Wang, S., Sung, R., Reinholz, D. L., & Bussey, T. J. (2023). 
Equity analysis of an augmented reality‐mediated 
group activity in a college biochemistry classroom. 
Journal of Research in Science Teaching, 60(9), 1942–
1966. https://doi.org/10.1002/tea.21847 

Wibowo, V. R., Eka Putri, K., & Amirul Mukmin, B. 
(2022). Pengembangan Media Pembelajaran 
Berbasis Augmented Reality pada Materi 
Penggolongan Hewan Kelas V Sekolah Dasar. PTK: 
Jurnal Tindakan Kelas, 3(1), 58–69. 
https://doi.org/10.53624/ptk.v3i1.119 

Widiasih, W., Zakirman, Z., & Ekawati, R. (2023). 
Development of Augmented Reality Media to 
Improve Student Understanding of Optical Eyes 
System Materials. Jurnal Penelitian Pendidikan IPA, 
9(2), 912–919. 
https://doi.org/10.29303/jppipa.v9i2.2858 

Widiasih, W., Zakirman, Z., Ekawati, R., Safitri, H., & 



Jurnal Penelitian Pendidikan IPA (JPPIPA) June 2024, Volume 10, Issue 6, 3249-3260  
 

3260 

Ichwan, I. (2023). Early Analysis of Augmented 
Reality Media on the Concept of Optical Systems. 
Jurnal Pendidikan Glasser, 7(1), 173. 
https://doi.org/10.32529/glasser.v7i1.2154 

Wijnia, L., Noordzij, G., Arends, L. R., Rikers, R. M. J. P., 
& Loyens, S. M. M. (2024). The Effects of Problem-
Based, Project-Based, and Case-Based Learning on 
Students’ Motivation: a Meta-Analysis. Educational 

Psychology Review, 36(1), 29. 
https://doi.org/10.1007/s10648-024-09864-3 

 


