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Abstract: The lack of use of learning tools in science and science lesson
content regarding the respiratory system in class V elementary school makes
students quickly feel bored. This results in students not understanding what
has been conveyed by the teacher. This investigation aims to develop
augmented reality learning media for science and science lesson content on
the respiratory system for class V elementary schools. This type of research is
Research and Development (R&D) which refers to the Borg and Gall theory
with ten stages. The data collection techniques used in this research were
observation, question and answer, and questionnaires. Based on the data
analysis carried out, the following results were obtained. The results of the
material expert validation test were 81.60% which was included in the very
feasible group; The results of the media expert validation test were 96.60%
which was included in the very feasible group. Apart from that, scores
were obtained before and after the use of the learning media developed. As
seen from the results of these values, the media developed is declared
effective if used as a learning tool in the science and science learning content
regarding the respiratory system. So, it can be concluded that the tools
developed are suitable and effective for use in the learning process.
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the skills contained in students. Both spiritual,
knowledge, skills, and social. At the primary school
level, the curriculum implemented in the current era has

Introduction

Education is part of the authority and necessity that

must be obtained by every citizen. Be it in terms of
formal, informal, or non-formal education. This is by the
National Education System (Sisdiknas) Number 20 of
2003 Chapter 1 Paragraph 1 regarding education is the
first step that is carried out regularly by students to
foster the skills that exist in each student (Sisdiknas,
2003). Formal education here is everything that is done
at school. The education stratum that must be received
by students is the 9-year compulsory education. Here
the earliest formal education stratum received by
students is the elementary school stratum. At the
elementary school stratum, students are given an
understanding of the basic knowledge used to develop
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undergone many changes where grades one, two, four,
and five have applied the latest curriculum which we
currently know as the independent curriculum.
Meanwhile, grades three and six are still applying the
previous curriculum, namely the 2013 curriculum.

The independent curriculum, previously known as
the prototype curriculum, is a perfect curriculum from
the 2013 curriculum. Where in the independent
curriculum there are at least 3 main characteristics that
distinguish it from the previous curriculum. With these
characteristics, it is hoped that later, it will be able to
have a real impact on learning after the COVID-19
pandemic. The characteristics of the independent
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curriculum are project-based learning or what we often
know as project-based learning (PjBL). This
characteristic aims to develop the abilities and character
that exist in students by relying on projects in the
learning process, focusing on basic materials that are
expected to provide sufficient time for more detailed
learning on basic competencies such as reading and
writing, as well as the freedom possessed by an educator
to carry out learning that is in line with the capacity of
each student. Not only that, changes in this curriculum
also have an impact on the integration of natural science
(IPA) and social science (IPS) subject content. Where in
elementary schools that have implemented an
independent curriculum for each class the subject matter
is given simultaneously under the name of natural and
social science (IPAS) (Darling-Hammond et al., 2020;
Dirgantara et al., 2024). IPAS is a science that analyzes
organisms and non-living things throughout the
universe and is a science that analyzes human life as a
personal being and social being about its surroundings
(Betz et al., 2023).

IPAS learning in primary educational institutions in
the implementation of the independent curriculum is
divided into three phases, namely phases A-C. Phase A
is generally carried out by grades one and two, phase B
is carried out by grades three and four, while phase C is
carried out by grades five and six (Igbal et al., 2016). Not
only curriculum changes but the efficiency of learning in
Indonesia is increasingly seeing many developments.
One of the developments that is intensively applied is
the use of technology-based learning media (Wardoyo et
al., 2021). According to Wabhrini et al. (2023), learning
media are all existing objects that can be utilized as tools
in conveying information from trusted sources so that
the information obtainer can carry out the learning
process efficiently and pragmatically. Then according to
Syaiful et al. (2021), learning media is a place that is used
to convey a message as a stimulus to the thoughts,
attention, and interests of students to encourage learning
to occur in themselves. Based on these two definitions,
we find that learning media are all things that we utilize
or use as a tool in channeling information to the recipient
of information to encourage students' mindset, interest,
and passion when doing successful and effective
learning.

According to Hartono (2020) learning media makes
the learning that takes place more captivating for
students. Not only that, the application of media in a
lesson in the teaching process is also able to facilitate the
absorption process of students to what information is
being provided by the educator (Haleem et al., 2022). So,
we can get that with the existence of learning media, the
learning that takes place is more colorful, not only from
the lecture of an educator who tends to make students
more easily bored when participating in learning.
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However, the reality in the field is that IPAS learning is
often carried out theoretically with lecture learning
methods. This causes IPAS learning at school to feel very
boring for students. Based on the results of observations
at SD Negeri Ngijo 02, it was found that the application
of learning media was still very unsatisfactory. This
happens because of the underlying factors, namely, the
first is the age factor. In this elementary school, 3 class
teachers are classified as elderly so understanding
related to the use of learning media is very low. Second,
low mastery of technology, of the six existing class
teachers, only 2 of them often use learning media,
namely second-grade teachers and fourth-grade
teachers for classes I, III, V, and VI teachers are very
minimal in using learning media when learning takes
place.

The third is facilities and infrastructure. SDN Ngijo
02 in supporting the use of technology-based learning
media has 2 projectors that are permanently installed in
classes IV and VI and only has 1 projector that is not
permanently installed. So, in its use, it often collides with
other classes. From several existing cases, this results in
less-than-ideal learning outcomes produced by students.
This is evidenced by the number of student grades on
respiratory system material that is below the criteria for
achieving learning objectives (KKTP), namely as many
as 15 students have not completed. Problems like this
arise because many students do not understand the
material related to the respiratory system and there is no
special learning media that is used to support student
understanding in digesting the material.

Based on the needs analysis that has been
conducted by researchers on SD N Ngijo 02 students, it
is found that 19 fifth-grade students of SD N Ngijo 02
need learning media on IPAS subject content, this is
indicated by the results of student responses after filling
out a questionnaire which shows 91.57% of students
need technology-based learning media. From the results
of the existing questionnaire, students hope to get
learning media that includes several elements, namely
consisting of brief descriptions, 2 and 3-dimensional
images, and there are bright colors (Anjarsari et al.,
2020). Where these elements can be found in technology-
based learning media that we often know as augmented
reality. Not only that, based on the results of the question
and answer, the fifth-grade teacher said that there are
still students who encounter problems when digesting
respiratory system material.

An augmented reality learning device is a learning
device that combines the real world with the imaginary
world in the form of two or three dimensions that go
hand in hand that we can show in the real world or the
real world (Wibowo et al., 2022). According to AlGerafi
etal. (2023), Radu et al. (2023), and Bistaman et al. (2018),
augmented reality is a tool that functions as a

7563



Jurnal Penelitian Pendidikan IPA (JPPIPA)

component of assistance that is utilized by students in
understanding an abstract and complex concept with
their creativity and imagination of an object to be
studied. In this case, the use of this learning media is
very easy to access anywhere and anytime this learning
media can be used by students easily.

This is the reason behind the researchers' desire to
create an augmented reality-based learning tool that will
enhance student learning, particularly in the IPAS
subject matter related to the respiratory system. This
project aims to: ascertain whether IPAS learning
outcomes in grade V respiratory system material may be
enhanced by employing augmented reality learning
devices; Assess how well-augmented reality learning
tools enhance IPAS learning results for grade V
respiratory system content. This is reinforced by
previous researchers, namely augmented reality-based
puzzle media in science subjects on the theme of
ecosystems (Nirwanto et al., 2021) in this study, it was
found that the media developed on the theme of
ecosystems were valid and feasible to be used as
learning tools in science subject content at the
elementary school level. The next research was
conducted by Efendi et al. (2023) where the study states
that the augmented reality application that has been
developed is included in the valid level sourced from the
results of reinforcement by media experts with a
percentage level of 92% and feasible to use based on
limited trials to 20 students with a percentage level of
89.75%.

Not only that, this device is considered successful
in terms of use. In addition, studies that help this
investigation are studies conducted by Priyanto et al.
(2023) and Nengsih et al. (2023), where based on this
research, the development of augmented reality media
received an assessment from educators and student
objects with a total percentage value of 92.71% and
88.07%, which proves that the device that has been
developed is included in a very good level and is
suitable for application in a learning process. There is
also research conducted by Susetya et al. (2022) where
the study states that the learning outcomes of students
after utilizing augmented reality learning devices have
increased from 63.67 to 82.33. Other research that
participates in supporting this research is research
conducted by Pramuditya et al. (2022) from this study,
an augmented reality-assisted card learning media was
obtained with the results of material expert
authentication, with an average rate of 85% indicating
exceptionally strong credentials. The average percentage
of 78% in the media expert validation results indicates
strong qualifications.
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Method

This study is a development study using the
Research and Development (R&D) approach about the
10 stages of the Borg and Gall theory that are now in
existence, specifically: potential and issues; gathering
information; designing the product; validating the
design; improving the design; conducting a product
trial; improving the product; studying its use; improving
the product; and mass manufacturing. Only eight of the
current stages — that is, up until the usage testing stage —
were used by the researchers in this investigation.
Utilizing instruments in the form of questionnaires and
interviews, questionnaires and interviews are the data
collection. Qualitative and quantitative data analysis is
the data analysis method that this study refers to. Data
gathered via questions and replies, suggestions made by
material specialists and media experts who serve as
validators, and monitoring findings are all considered
forms of qualitative data. On the other hand,
quantitative data comes from answers to a questionnaire
that is distributed to teachers, students, media experts,
and material experts.

Result and Discussion

Result

The result of this study is an augmented reality
learning device on the selected subject content IPAS with
respiratory system material. This material is material on
the content of IPAS by the independent curriculum for
grade five elementary school. The design of augmented
reality media development is made by applying the
steps of the research and development model with the
following stages. The first step is analyzing potential
problems. In this step, the researcher examines the
problems that exist at SD N Ngijo 02 in Gunung Pati
District through observation. After carrying out
observations at the elementary school, it was found that
in learning students often feel bored when learning takes
place, the use of learning media is also very limited,
especially in the content of the IPAS lesson, the learning
resources used also only focus on one source, namely
books, both student books and other reference books
such as student worksheets (LKS), and student learning
outcomes that are not optimal in the IPAS lesson content.

The second step is data collection. At this stage, the
researcher interviewed the fifth-grade teacher of SD N
Ngijo 02. Where from the results of the interview it was
found that in the learning mechanism, there was still
minimal use of learning media due to the age factor
which resulted in the teacher being quite low in
mastering the use of learning media, especially in the use
of technology-based learning media. From the interview

activities, it was also found that in the learning content
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of IPAS the value of students was also quite low,
especially in the material of the respiratory system. In
this learning content, most of the learning is only
delivered theoretically without any learning media that
supports students' absorption of what has been
conveyed by the teacher. So, this resulted in the
enthusiasm of students in participating in learning is
very low. The third step is product design. The product
development design of augmented reality learning
media can be seen in Figure 1.

Identify potential and problems at Sd N Ngijo 02
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show that a total score of 49 with a percentage of 81.60%
is obtained, which is included in every feasible
qualification, and a total score of 58 with a percentage of
96.60%, which is also included in every feasible
qualification. This indicates that using augmented
reality learning aids as one of the teaching tools for the
IPAS respiratory system subject in fifth- grade
elementary schools is doable. Tables One and Two
reflect the findings of the feasibility test conducted by
the two experts about the development of augmented
reality learning media.

Table 1. Data on Product Validation Results by Material

Experts
’ Assessment Index Assessment Item Value
To improve student learning outcomes Appropriateness to learning 2 8
objectives
‘ Appropriateness to students' 2 7
Development of augmented reality learning media thinking period
Support for learning content 2 15
Images can clarify learning 5 5
‘ objectives
Needs analysis Accuracy to help fulfill 4 14
actual learning content,
‘ concepts, principles, or
. . . generalities
Augmented reality media design Total 49
‘ Percentage Qualification 81. 60 very
feasible
Product validation by
experts

1

-

Product trial

Table 2. Data on Product Validation Results by Media

-

Trial use

-

The final product

¥

Development of augmented reality
learning media that is suitable for
use

Figure 1. Augmented reality media development design

Aspect of the criticism for the next step —improving
the design of augmented reality learning devices within
the content of respiratory system material IPAS
lessons — this is being done to measure the viability of
augmented reality learning media products in the
context of respiratory system material IPAS lessons. Two
experts in the process of developing augmented reality
learning devices have obtained results from their design
validation on the content of the respiratory system
material of Class V Elementary School. These results

Experts
| Revisian Product | Assessment Index Item Evaluation Mark
| The design validation phase 5 20
is the fourth. Two
professionals, media experts,
[ and material experts,
| |R9Vi5i‘m Product | perform design checking. To
_J gather feedback, ideas, and
degree of contentand
purpose
Instructional aspects 5 18
Technical aspects 5 20
Total 58
Percentage Qualification 96.60 Very
feasible

After carrying out the validation test on the two
experts, the criticism, suggestions, and directions
obtained by the researcher were then used as a reference
at the next stage, namely design improvement. At the
design improvement stage, what the researchers did was
only limited to what had been recommended by the
material expert validators and media experts. The input
and direction from the validators are presented in Table
3.
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Table 3. Validator Feedback

October 2024, Volume 10, Issue 10, 7562-7571

Validator Feedback

Summary

Material Expert

Writing the title of the
material isadjusted to the
correct language rules

Media Expert

Addition of instructions for use
on the main page of the
developed learning media

Addition of developer profile
and supervisor profile Each AR
is made simpler and
as attractive as possible

Supporting images in the
developed media are more
clarified by using descriptions marker
that are easily understood by

students

Researchers made design improvements by adding
instructions for use as well as developer profiles and
supervisor profiles on the main page, for markers researchers
made improvements by making them card.
sized and combining them with key chains to make them
more attractive and easy to store and researchers also
made improvements to the writing of the title which as
originally "respiratory system to respiratory system"
according to the rules of language, and changed added
information usingthe Indonesian language that is easily
understood by students.

The following is a picture of the design of an
augmented reality learning device for science learning
content regarding the respiratory system before and
after revising.

Table 4. Design of Augmented Reality before and
after Revision
Before Revision After Revision
Change all non-standard words in the
augmented reality media developed according to the KBBI.

© [ 0
M PERNAPASAN ﬁ

/llr‘

Bh@ A

FIETEN PN S

23,

The developer profile icon and usage instructions have been
added to the main page such as CP icons, materials, markers,
and AR cameras

In the material section, the validator suggested that the writing
be made left-aligned or left right-aligned, then for supporting
images it is recommended to use Indonesian, and in each
material given questions such as triggering questions.

1 - Nou pown b1 Ak ddan ey s booom § diebonahe g bk
it 202 rom. 2 o
e 2t e 3 b 12y .
A v o N e e B PO

Mt s e s swagber 'y

) e b 12 00 4 L g y
oy ovinngian ot whand g

V7 e a

The AR image that has been created is added with the right,
left, up, and down sliding settings

The results obtained from the product trial were
also strengthened by the questionnaire responses of
teachers and students. In the teacher's response
questionnaire, there are 15 questions with each item of
the questionnaire assessment ranging from four with a
very good group, three that are included in the good
group, two with sufficient holongan, and one with a less
group. Based on the results of the teacher response
questionnaire, the total score was 59 with a percentage
of 98.3% with a very feasible category. Meanwhile, the
student response questionnaire given to 6 targets in this
step contains 15 questions with each item of assessment
in the while the answer "no" gets a value of zero.

Table 5. Results of the Effectiveness Test of the Small

Group Usage Trial
Data(e) Dk  tcount ttable Information Pretest
5% 6 8.51 1.94 Hj accepted Posttest

Table 6. Effectiveness Test Results of the Large Group

Usage Trial
Data(e) Dk teount ttable Information Pretest
5% 13 7.83 1.77 Hj accepted Posttest

Based on the data obtained from the student
response questionnaire, the total score is 83 with a
percentage of 92.20% which is included in the very
feasible qualification. Thus, the augmented reality
learning device developed received a positive response
from both teachers and students. Then, after passing the
product trial with 6 selected target students. The next
stage carried out is the product improvement stage. At
this stage the researcher did not makeany improvements
to the learning tools developed, all the researcher did
was direct other students to change the existing settings
of each student also given the same student response
questionnaire given at the product trial stage. The
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overall score of 13 students obtained a total of 185 with
a percentage of 94.87% where the percentage was
included in the category of feasible. The following is a

Table 7. N - gain Average Increase Test in Small Groups
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picture of the usage trial questionnaire the answer "yes"
gets a value of one.

Pretest Average Posttest Average Maximum Score Average Difference N-Gain Score Criteria
46.66 79.16 100 32.50 063 Medium
Table 8. N - gain Average Increase Test in Large Group Usage Trial

Pretest Average Posttest Average Maximum Score Average Difference N-Gain Score Criteria
50.76 69.23 100 18.47 036 Medium

Used in tables 5 and 6 above, it is known that tcount
> ttable which shows that there is an influence in the
development of augmented reality learning media on
the learning outcomes of class V students at SD N Ngijo
02 Gunung Pati District. This is proven by the
tcountresults in the small group of 8.51 the tcount in the
large group of 7.83 the results of the ttable for the small
group as much as 1.94 and the ttable for the large group
as much as 1.77 and based on the table 7 and 8 above, it
is known that the value of student knowledge before and
after the use of the developed learning tools has
increased. Where before the use of the developed
learning tools obtained an average value of 46.66 while
after learning to apply the developed learning tools the
average value obtained was 79.16 with a difference of
32.50 increase. In the large group, the value obtained
before the use of the developed learning media was
50.76, while after learning to apply the developed
learning tools, the average value obtained was 73.84.
This proves that there is an increase before and after use
with an average difference of 23.08 with the N-Gain
value obtained of 0.63 and 0.44 respectively which is
included in the moderate category.

The development research produced augmented
reality educational tools on the topic of the human
respiratory system, namely class V SD N Ngijo 02.
Augmented reality learning media was developed based
on the results of observations and the results of
questions and answers that have been conducted by
researchers in primary schools. this is because the use of
learning media at the elementary school is still low,
especially in class V of the IPAS subject matter. To
support the achievement one of the crucial aspects of
learning that we must pay attention to is the attainment
of learning objectives. A calm classroom atmosphere and
adequate facilities make it easy for students to capture
the learning that has been delivered (Nuryani & Surya
Abadi, 2021). Augmented reality learning media
developed specifically for grade V elementary schools
have the intention that students can digest the concepts
that exist in the material of the respiratory system in
humans through the 3- dimensional images provided, so
that students during the learning process do not feel

bored, and the purpose of developing this learning
media is to help students improve poor knowledge
scores through understanding the material that has been
provided (Carolina, 2022).

One of the indicators that we can use in knowing
the success obtained by students includes an increase in
both knowledge, interests, and attitudes, as well as skills
that exist in students (Effendi et al.,, 2021). For this
reason, it is necessary to provide a learning media that is
used as an intermediary in delivering material,
especially in the learning content of IPAS class V
elementary school (Lestari, 2023). So that an augmented
reality-based learning tool was developed that was able
to help students digest human respiratory system
material through 3- dimensional images, where the
media combined the real world with the imaginary
imagination of students which could facilitate the
interpretation carried out by students (Kaimara et al.,
2022).

The presentation of material in the learning media
developed in it contains two-dimensional and three-
dimensional images with a combination of colors that
are quite interesting so that students will not get bored
quickly when learning is running. Then the content of
the material presented a brief, concise, and clear
statement supported by supporting images. Where it is
intended that students easily digest the material
provided. The presentation of material on the developed
media is also adjusted to the formulation of learning
outcomes, learning objectives, and instructions for using
learning media which will make it easier for students to
digest the ideas in the media being developed. Not only
that, the instructions for use are intended so that
students are facilitated in operating the use of the media
developed (Dwivedi et al., 2023).

In terms of media development design. The
augmented reality learning media that is being
developed is designed by adding concrete images.
Where the purpose of adding concrete images is to help
students digest material that tends to be abstract
(Dianawati, 2019). Not only that, the markers used to
display 3-dimensional images of respiratory system

material are designed to be the same size as toy cards
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and combined with key chains. So that it makes it easier
to use and storage that does not take up much space
(Sukasih et al., 2022). The application of learning media
here can increase the desire and stimulus for learning
that exists in students, sometimes even the use of
learning media during learning can have an impact on
children's psychology (Muhaimin et al., 2023). Which
can stimulate the development of mindsets and learning
imaginations in students (Maulidah & Aslam, 2021).
Augmented reality learning media makes it easier for
students to understand the ideas that are being
explained. Students become active when learning takes
place because the existing media is supported by many
2-dimensional and 3-dimensional images that feel very
real (Listiyani et al., 2021; Liang et al., 2023; Zhao et al.,
2023).

So that this has a direct impact on the high learning
value of students. Based on the analysis, of the
augmented reality learning device developed, the device
can be said to be feasible and effective as learning
support in the content of the respiratory system material
of grade V elementary school. The effectiveness of the
use of learning devices developed is indicated by an
increase in the learning outcomes obtained by students.
In this study, learning outcomes are the final acquisition
of students of what they have done during the learning
process (Ariyani & Kristin, 2021). In this study, the
learning outcomes in question are limited to cognitive
matters only. Cognitive learning outcomes are learning
outcomes obtained through a combination of the
effectiveness of the brain's work in terms of
remembering and the speed at which it accepts the
learning material that has been delivered (Nurrita, 2018).
This is further emphasized by a previous study which
explained that augmented reality in the world of
education has a good influence, which can attract
students to participate in learning, make students active
during learning, increase the accessibility of educational
content, and turn something abstract into concrete
(Atmajaya, 2017).

Learners also feel more interested when the
learning tools provided are technology such as
augmented reality learning media (Supriyanto et al.,
2023; Utami et al., 2021). The learning media developed
can also mobilize the mindset that exists in students so
that it can increase the learning value obtained by
students (Sonmez Cakir & Adiguzel, 2020). In addition,
the developed learning tools can also motivate students
to participate in learning more actively (Zulfa et al,
2020). Unfortunately, there are also limitations in the
application of the use of augmented learning media
developed. Where the network used in accessing the
developed media must be stable so that the developed
media can function smoothly when used, educators
must also have patience when implementing learning so
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that learning objectives can be carried out with the
highest results. Through this, it is hoped that the
learning tools developed can help educators in
facilitating the delivery of respiratory system material
through the application of augmented reality learning
media.

Conclusion

The augmented reality learning media developed
by researchers has proven to be feasible and effectively
used in supporting science and science learning for Class
V elementary schools with respiratory system material.
This is proven by assessments from material experts and
media experts. Consecutively, scores were obtained with
percentages of 81.60% and 96.60%. Then Augmented
reality learning media is declared effective in improving
student learning outcomes Class V Science and Science
lesson content at Ngijo State Elementary School 02,
respiratory system material. These results are
appropriate with pretest and posttest results. On the
learning outcomes of fifth- grade students at Ngijo State
Elementary School 02 using augmented reality learning
media in the posttest obtained results with the average
is 69.23 with the N gain calculation result being 0.36 with
medium criteria. The main conclusions of the study may
be presented in a short Conclusions section, which may
stand alone or form a subsection of a Discussion or
Results and Discussion section.
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