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Banyak guru belum memiliki kemampuan yang memadai untuk menggunakan
dan mengoperasikan teknologi pendidikan, terutama teknologi berbasis TIK.
Sehingga perlu adanya inovasi dalam pengembangan bahan ajar, khususnya
yang berbasis AR, untuk meningkatkan kualitas pembelajaran, minat, dan
motivasi siswa, serta pemahaman konsep yang diajarkan. Penelitian ini
bertujuan untuk mengembangkan bahan ajar materi bola voli berbasis
augmented reality. Produk yang dihasilkan adalah bahan ajar materi bola voli
berbasis augmented reality yang dapat dipergunakan bagi mahasiswa dan guru
PJOK Jenis penelitian yang digunakan dalam penelitian ini adalah Research
and Development (R&D) dengan menggunakan model penelitian ADDIE. Pada
penelitian ini menggunakan subjek yang terdiri dari 30 mahasiswa, 1 ahli materi,
1 ahli media, dan 1 praktisi. Metode pengumpulan data yang digunakan adalah
kuesioner dengan menggunakan instrumen berupa lembar kuesioner. Setelah
data dikumpulkan kemudian dianalisis menggunakan metode analisis data
kuantitatif dan kualitatif. Hasil uji coba. kelompok kecil disimpulkan bahwa
Pengembangan bahan ajar materi bola voli berbasis augmented reality sudah
memenuhi kriteria untuk dilanjutkan dalam uji kelompok kecil karena persentase
bahan ajar materi bolavoli berbasis augmented reality 80% dan bahan ajar
materi bola voli berbasis augmented reality setelah dilakukan uji kelompok besar
sebesar 95%. Dapat disimpulkan bahwa, bahan ajar bola voli berbasis
augmented reality dapat menilai kemampuan siswa. Penelitian ini diharapkan

dapat menambah wawasan mahasiswa dalam bermain bola voli.

ABSTRACT

Many teachers need more ability to use and operate educational technology, especially ICT-based. So, there is a
need for innovation in developing teaching materials, especially those based on AR, to improve the quality of
learning, student interest and motivation, and understanding of the concepts taught. This research aims to
develop teaching materials for volleyball based on augmented reality. The resulting product is augmented reality -
based volleyball teaching materials that can be used for PJOK students and teachers. The type of research used
in this study is Research and Development (R&D) using the ADDIE research model. This study uses subjects
consisting of 30 students, one material expert, one media expert, and one practitioner. The data collection method
used was a questionnaire using an instrument as a questionnaire sheet. After the data was collected, it was
analyzed using quantitative and qualitative methods. The results of the small group test concluded that the
development of teaching materials for augmented reality-based volleyball materials had met the criteria to
continue in the small group test because the percentage of teaching materials for augmented reality-based
volleyball materials was 80%, and teaching materials for augmented reality-based volleyball materials after an
extensive group test of 95%. It can be concluded that augmented reality-based volleyball teaching materials can
assess students' abilities. This research is expected to add insight into students' playing volleyball.

1. INTRODUCTION

The increasingly rapid development of science and technology requires us to always make
updates in the use of technological results, especially in the field of education. Educational technology is
the study and ethical practice of facilitating learning and improving performance by care, acting, using and
managing appropriate technological processes and resources (Ridwan et al., 2021; Setia Hasibuan et al,,
2023; Suharta et al., 2021; Supriadi et al., 2023; Supriadi & Dewi, 2022). Meanwhile, according to other
researchers, educational technology is a profession that creates a learning process that is easy to obtain
and utilized by many people. From this statement it can be concluded that educational technology is
something that makes the learning process easier using existing technological resources. Due to
technological developments, teaching staff are required to be able to use and operate technology that is
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able to support the learning process in the classroom (Berkseth & Berkseth, 2022; Rheinata & dkk, 2022).
The demand that teaching staff be able to master technology has an impact on the new curriculum.
According to other researchers, problems with the implementation of the 2013 curriculum include
teacher books and student books experiencing distribution problems, teacher training has not been
optimal, facilities and infrastructure do not support the teaching and learning process in the
implementation of the 2013 curriculum, and teachers experience problems with ICT (Information
Technology) based teaching. and Communication). In line with the statement above, the current fact is
that the abilities of teachers in several schools are not sufficient to produce ICT-based learning media and
products. So far, teachers have only relied on lectures, discussions, laboratory practice and field visits in
the learning process. These curriculum changes have an impact on learning, one of which is learning
physical education and PJOK sports (Agus Kamiana et al, 2019; Syamsuar & Zen, 2021). Physical
education is essentially an educational process that utilizes physical activity to produce holistic changes in
individual qualities, both physically, mentally, and emotionally (Dewi & Verawati, 2021; Imran Akhmad,
2022; Supriadi et al., 2023). Physical education treats the child as a whole unit, a total being, instead of just
considering him as a person with separate physical and mental qualities. Physical education is an
inseparable part of education in general that affects the potential of students in terms of cognitive,
affective, and psychomotor through physical activity. Through physical activity children will gain a variety
of valuable experiences for life such as intelligence, emotions, attention, cooperation, skills, and so on
(Dewi & Faridah, 2022; Sinaga et al., 2022). Physical activity for physical education can be through sports
or non-sports. The focus is on increasing human mobility more specifically, physical education is related
to the relationship between human movement and other areas of education and the relationship from the
development of the physical body to the mind and soul. Its focus on the influence of physical development
on the region of growth and development of other aspects of humans is what makes it unique.

In PJOK learning, teaching materials are things that have an important role in supporting the
learning process. Teaching materials are learning resources that have an important role in supporting the
learning process. Teaching materials are a set of subject matter that refers to the curriculum used (in this
case the lecture syllabus, subject syllabus, and/or diktat subject syllabus depending on the type of
education provided) in order to achieve competency standards and basic competencies that have been
determined. According to other researchers, teaching materials are materials (both information, tools and
texts) that are arranged systematically, which display a complete figure of competencies that will be
mastered by participants and used in the learning process with the aim of planning and reviewing
learning implementation (Lestari, 2020; Prastyawan & Pulungan, 2022; Syamsuar & Zen, 2021). Based on
the description above, it can be concluded that teaching materials are a set of learning plans that teachers
use to help the learning process to achieve goals in competency standards and basic competencies.
Augmented Reality (AR) is a breakthrough in human-machine interaction technology that attracts users
because it can create computer-animated image effects in the real world. According to other researchers,
AR is a technology that combines two-dimensional or three-dimensional virtual worlds into a three-
dimensional natural environment and then projects these virtual objects in a real environment. In
addition, other researchers also explain that AR is a technique that combines two-dimensional and three-
dimensional virtual objects into a three-dimensional natural environment and then projects these virtual
objects in real time (Abubakar, 2021; Mustaqim et al., 2017; Saputra et al,, 2020). From some explanations
of AR above, AR is a technology capable of adding virtual objects, both two-dimensional and three-
dimensional, to real-world objects in real-time.

One way to facilitate interactive PJOK learning and measure students' concept understanding is to
develop and implement Augmented Reality-based teaching materials. These teaching materials facilitate
students to learn independently so that they can easily understand the material. In addition, teaching
materials also help the success and achievement of learning objectives. The teaching materials developed
in this study are presented and packaged with Augmented Reality technology, which combines two-
dimensional and three-dimensional objects and then displays these objects in virtual form (Siegle, 2019;
The utilization of augmented reality technology in teaching materials is expected to improve the quality of
the learning process because it has been proven to increase students' interest in learning materials
through exciting aspects that can increase their interest and motivation to learn. In addition, students can
also get an atmosphere of learning and playing because when studying material, they can project it in real-
time (Dedy et al,, 2016; Siegle, 2019; Sudarmilah et al., 2019). Several studies are relevant to the current
research. The first research aims to design augmented reality-based teaching materials using Android to
learn flat shapes that are expected to be an innovator in learning flat shapes. This research is a type of
qualitative research. The expected result is the design of augmented reality-based teaching materials.
Second, research on the development of AR-based teaching materials that can increase student interest in
learning, the use of AR technology in learning can help students to understand better and remember the
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concepts taught, training participants gain skills to create AR-based teaching materials that can be used in
contextual learning, this training provides opportunities for participants to collaborate and share
experiences with other participants, and the use of AR technology in learning can improve the quality of
learning and open opportunities to develop more creative and innovative teaching materials. Third,
research that shows the use of Augmented Reality-based interactive teaching module development in
Basic Network subjects at SMK Negeri 3 Singaraja can be categorized as very positive, with a percentage of
91% (Rafik Ainur, 2020; Ridwan et al.,, 2021; Setiawan & Martin, 2023). Finally, research shows that
Augmented Reality-based teaching modules get an assessment from material expert validators with a
percentage of 97.67%, an examination of media expert validators with a percentage of 93.44%, and an
evaluation of practitioners with a rate of 94 31%. Thus, it can be concluded that the Augmented Reality-
based teaching module is very feasible to be used by students in the history learning process with a
percentage of 81.19% (Endriani, Akhmad, et al, 2022; Endriani, Sitompul, et al, 2022; Larasati &
Widyasari, 2021; Novia Santi Lilis, 2022; Nuraini & Ratnawati, 2021). The novelty of this research is that
AR-based teaching materials on volleyball material are designed using AR media, which is new in the
technology used in sports. AR teaching materials for volleyball courses are expected to guide educators
and students to achieve two goals at once, namely understanding the concepts of PJOK, especially
volleyball teaching materials, linking them to the environment and technology, and being able to apply
them in social life. Based on the description above, this study aims to determine the feasibility of AR-based
volleyball teaching materials that have been developed and describe the concept understanding of
students in using AR teaching materials, especially in volleyball material. The existence of this research is
expected to add insight into students' playing volleyball. It can increase students’ interest and motivation
and help them understand the concepts taught better

2. METHODS

The type of research used in this study is Research and Development (R&D). R&D research is
research used to produce products and test the effectiveness of products. The research model used is the
ADDIE development model. The ADDIE research procedure has five stages: analysis, design, development,
implementation, and evaluation (Fitria Hidayat, 2021; Maya Aristia & Risnovita Sari, 2024; Sugihartini &
Yudiana, 2018) The brief procedure of the research conducted is, first, at the analysis stage, the activity
carried out to analyze student needs. Second is the design stage, which is carried out to make the initial
design of the developed media. Third, in the development stage, the activity is to develop the initial design
made at the design stage. Fourth, in the implementation stage, the activities are conducting small and
large group tests. Finally, in the evaluation stage, the activities carried out are to make revisions related to
the products that have been made periodically. This research was conducted on students of the faculty of
sports science, and the research subjects consisted of 30 students, 1 material expert, one media expert,
and one practitioner. The object of this research is the Augmented Reality-based history learning module.
In this study, data will be collected using data collection methods in the form of questionnaires with
instruments in the form of questionnaire sheets. After the data is collected, it is analyzed using two types
of data analysis methods: quantitative and qualitative. It should be noted that data analysis is an effort to
find and organize the records of research results systematically (Fitria Hidayat, 2021; Rafik Ainur, 2020).
Quantitative data analysis is used to determine the value obtained from the validation test results. The
validation instrument sheet determines whether or not the teaching module is used. The method used is
that each expert and practitioner is asked to choose answers matching the characteristics of the teaching
module the researcher develops. Meanwhile, qualitative data analysis data is used to make improvements,
which the validators have given through comments and suggestions on the validation sheet and the
results of interviews with classroom teachers.

3. RESULT AND DISCUSSION

Results

The results of the research developed volleyball-based teaching materials augmented reality This
is described based on each stage in development research which can be explained below. First, Needs
Analysis. Development of volleyball-based teaching materials augmented reality is one of the important
things in providing new learning experiences to students, with this student’s can improve students'
abilities in exploring technology and making teaching materials based on augmented reality can be used
by teachers in teaching basic volleyball techniques. Development of volleyball-based teaching materials
augmented reality is an important thing in a modification by linking it to the technology used, it will
provide a new learning experience for students in learning volleyball and also being able to master a
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certain technique in the game that drills while playing as a first step in developing learning-based
learning. augmented reality. In its development, learning volleyball is very much based on the
development of teaching materials that will provide stimulus for students in learning. Teaching materials
augmented reality The volleyball course is expected to lead educators and students to achieve two goals at
once, namely understanding students about PJOK concepts, especially volleyball teaching materials,
relating them to the environment and technology, and being able to apply them in social life. Based on the
description above, this research aims to determine the feasibility of volleyball-based teaching materials
augmented reality which has been developed and describes students' conceptual understanding in using
teaching materials augmented reality especially in volleyball material.

Second, design stages. At this stage, the researcher designs the teaching materials to be developed.
The stages in designing teaching materials are, first, compiling learning materials according to the
curriculum used at school; second, selecting supporting media for teaching modules to make them
attractive; and finally, designing the initial teaching modules made as beautiful as possible. The applicable
curriculum at school compiles learning materials. The main topic of volleyball learning is the basic
techniques of playing volleyball. Assemblr EDU is used to create Augmented Reality content. Assemblr
EDU is an Augmented Reality platform that allows users to easily design 2D/3D content visualized in the
form of Augmented Reality. Meanwhile, Canva is used to design the entire module. The teaching module
design made by researchers is as follows. First, create the dashboard menu. The dashboard menu is
designed to fulfill the essential elements of volleyball techniques arranged systematically to provide an
exciting learning experience for students. The dashboard menu display is presented in Figure 1.
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Figure 1. Dashboard Menu Display

Second, augmented reality can be created in the form of QR codes. Maker is made to provide
students with barcodes and allow them to view augmented reality applications designed by researchers.
The fundamental difference in making this teaching material compared to other modules is that it is based
on augmented reality, which can be accessed if students access the QR code through an application called
Assemblr EDU. The existence of augmented reality-based teaching modules assisted by Assemblr EDU will
make students' knowledge not only focus on reading modules but also on augmented reality content, in
which there are videos about the material being studied. The appearance of the Barcode augmented
reality is presented in Figure 2.

I- JUMP SET

u§ AR TEKNIK DASAR VOLI

Figure 2. Barcode Augmented Reality

Third, Development Stages(Development). From the results of small group tests on volleyball
course students after being given teaching materials based on augmented reality given a questionnaire to
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fill out according to student understanding. From the results of small group trials, it was concluded that
the development of volleyball-based teaching materials augmented reality has met the criteria to continue
in the small group test because the percentage of volleyball-based teaching materials augmented reality is
80%. So, it can be concluded that the development of volleyball-based teaching materials augmented
reality. This can increase student enthusiasm in learning basic volleyball technical skills by using
technology as a learning tool. Development of volleyball-based teaching materials augmented reality
meets the criteria for mass production because the percentage of volleyball-based teaching materials
augmented reality after a large group test was 95%. It can be concluded that the teaching materials are
volleyball based augmented reality This is easy to do and implement so that it can improve student
learning in teaching and playing volleyball as well as broadening students' insight into playing volleyball
as well as on volleyball-based teaching materials augmented reality has an element of play because this is
very important in learning so that learning volleyball is not boring.

Discussion

The development of teaching materials in the Independent Curriculum era is a necessity. The
Independent Curriculum (IKM) Implementation Process focuses on strengthening literacy, numeracy and
digital competencies. One element of strengthening digital competence in improving literacy and
numeracy skills is the development of technology-based teaching materials. The important role of
technology in the 5.0 era means that most learning vehicles include technology. A form of technology that
is still new in the development of teaching materials, namely Augmented Reality (AR). AR is an application
for developing teaching materials that can combine the real world with the virtual world in two-
dimensional or three-dimensional form projected in a real environment at the same time. The emergence
of AR technology initially started in the world of games, then developed into an interesting and effective
teaching method for students. The presence of AR began with Microsoft's XboX console which presented
AR-based games. The technology used in AR can be said to be still new, because in 2015, AR began to
develop and become a learning tool for every material and level of education (Mustagim et al., 2017; Relji
et al, 2021; Setiawan & Martin, 2023). Please note that AR media has a feature for recording 2D and 3D
objects, which are then imported into the teaching material development platform. The development of
AR into technological teaching materials for students is certainly something new and decisive. the
important role of learning media is that it can be enjoyed pleasantly by students, then gives a meaningful
impression to the learners themselves. AR can visualize various objects to be used as teaching materials
and animations for each element of teaching materials. The current era of learning conditions still does
not massively use technology as the core of developing teaching materials. However, efforts to familiarize
technology-based teaching materials are a priority in learning the Independent Curriculum (KM) (Agus
Kamiana et al., 2019; Akhsani et al., 2021; Dedy et al., 2016; Dwi Putra et al., 2023; Novia Santi Lilis, 2022).

One way that can be used to facilitate interactive PJOK learning which can also measure students’
understanding of concepts is by developing and implementing teaching materials augmented reality.
Teaching materials can facilitate students to learn independently so that students can easily understand
material. Apart from that, teaching materials are also used to help the success and achievement of an
instructional goal. The teaching materials developed in this research are presented and packaged with
technologyAugmented reality. Augmented reality is a technology that combines two-dimensional and
three-dimensional objects, and then displays these objects in virtual form. Utilization of
technologyAugmented reality in teaching materials it is hoped that it can improve the quality of a learning
process. Augmented Reality has proven to increase students' interest in learning material
becauseAugmented Reality has attractive aspects that can increase students' interest and motivation to
learn (Akhsani et al,, 2021; Dewi & Faridah, 2022). Apart from that, students can also get an atmosphere of
learning and playing because when studying material, they can project it in a real way. Several previous
studies related to the use of augmented reality-based teaching materials. The teaching materials that had
been developed were declared feasible in terms of material and media aspects and students' conceptual
understanding in using [-SETS-based augmented reality teaching materials was relatively good.
Augmented reality teaching materials integrated with I-SETS learning can improve understanding of
biological material by linking science, environment, technology and society and are spiritually based
(Berkseth & Berkseth, 2022; Sudarmilah et al., 2019).

The limitations of this study include several aspects. First, limitations in time, where developing
and testing products requires a long enough time so that not all stages can be carried out optimally.
Finally, limitations in sample size because this study only involved 30 students, one material expert, one
media expert, and one practitioner, which may not represent the wider population. Therefore, to
overcome these limitations, several solutions can be implemented. First, the research can be conducted
over a more extended period to ensure each product development and testing stage is optimized. Finally,
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the sample size should be expanded by involving more students, experts, and practitioners from various
backgrounds to get more representative results. With these steps, the existing limitations can be
minimized, and the research can provide more comprehensive and valuable results. The implications of
this study show that the rapid development of educational technology requires teachers to better master
and operate technology in the learning process. This skill is essential in implementing a curriculum
emphasizing Information and Communication Technology (ICT). Teachers' lack of ability to produce ICT-
based learning media and products poses challenges in implementing the new curriculum. In Physical
Education, Sports, and Health (PJOK), technology-based teaching materials, such as Augmented Reality
(AR), can be an innovative solution to facilitate more interactive and engaging learning. AR technology,
combining two-dimensional and three-dimensional objects into a natural environment in real-time, can
increase students' interest and motivation in learning and help them understand the concepts taught
better. This research develops AR-based PJOK teaching materials, especially volleyball material, designed
to help teachers provide more effective and exciting learning. This teaching material is expected to
improve students' concept understanding and relate it to the environment and technology. AR in teaching
materials is proven to improve the quality of learning and provide a more enjoyable learning experience
for students. This shows that integrating technology in education, primarily AR-based teaching materials,
can enhance learning outcomes and student creativity.

4. CONCLUSION

Based on data from the results of field tests conducted by researchers, it can be concluded that
augmented reality-based volleyball teaching materials effectively assess student abilities. This is due to
several factors. First, the development of this teaching material can improve the understanding of
volleyball teaching material by using augmented reality learning media. Second, teaching materials that
are simple, interesting, and contain elements of this game will create enthusiasm and fun so that students
will be interested in playing and motivated to learn and achieve course learning objectives. Finally,
developing augmented reality-based volleyball teaching materials helps improve volleyball playing skills.
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