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ABSTRACT

This research is motivated by students who tend to be easily bored, and do
not understand mathematics learning material on the material of building
space. This happens because of the lack of teacher's ability to use
appropriate and concrete learning media in classroom learning. There are
still many teachers who use the pictures available in the book only for the
material of building space, so that many students do not understand the
material of building space taught. Thus, the purpose of this study is to
analyze the needs, design, develop technology-based learning media,
especially Augmented Reality-based media cards by conducting feasibility
tests evaluated by experts, improving student understanding and knowing
feedback from wusers. The research method used is Reseacrh and
Development (R&D) by applying the ADDIE procedure which consists of
five stages, namely analysis, design, development, implementation and
evaluation. Based on the research results, the media feasibility evaluation
obtained an average of 93,26%. This product trial was conducted at SDN
Sawah Besar 01 by conducting three meetings, namely pretest, treatment,
and posttest. Based on the results of the cognitive understanding test, it
shows that there is an increase in student understanding by using
Augmented Reality-based Card media in learning. Augmented Reality-
based Card media also received positive responses by students through
student response questionnaires.

Introduction

Education is a basic need of every human being because education has an important role

in determining the progress of national life. Therefore, education must be able to prepare

the younger generation in facing future challenges that will be characterized by increasingly
sophisticated and complex technology (Putri Lestari et al.,, 2022). According to Suryana &
Muhtar (2022), technological advances that occur can be certain challenges and
opportunities that we must face and utilize properly if we can quickly adapt to these changes.

The development of technology and information in Indonesia has entered Society 5.0.
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According to Subandowo (2022), society 5.0 is a society that can solve various challenges
and problems that occur in the social environment by using technology with various
innovations in it. The rapid development of technology requires the world of education to
utilize increasingly sophisticated technology as a facility that can optimize learning activities.
Examples of technology utilization in teaching and learning activities are using advanced
technologies such as Artificial Intelligence (AI), Virtual Reality (VR), Augmented Reality
(AR), and the Internet of Things (IoT) (K. N. S. Rahayu, 2021). The utilization of this advanced
technology, if it can be used as well as possible, is expected to create quality graduates and
competence in the industrial world. In addition, students are expected to have thinking and
learning skills, so that the learning approach that was originally teacher-centered learning
changes to a student-centered learning approach.

These changes are certainly a new challenge for teachers to have more abilities than just
delivering teaching material in class, teachers are required to have technological and
innovative skills. This is in line with the opinion of Alimuddin (2019) who assesses that in
the era of society 5.0, teachers are required to be more innovative and dynamic in teaching
activities in the classroom. Educators must also have 21st century life skills, namely
leadership, digital literacy, communication, emotional intelligence, entrepreneurship, global
citizenship, team working and problem solving. 21st century skills are currently known as
4C skills which include creativity, critical thinking, communication and collaboration.
Schools as educational institutions are required to have 21st century skills, namely creative
thinking, critical thinking and problem solving, communication, and collaboration
(Septikasari & Frasandy, 2018). This shows that the challenges in the field of education in
facing the era of society 5.0 make various parties need to strive to be able to have the ability
and skills to face increasingly sophisticated technological developments and optimize
learning activities to remain effective so as to produce competent graduates as expected.

Technological developments in school education have a good impact on the way
teachers teach, the way students learn, and the development of materials that are
continuously updated according to the times. The real evidence that technological
developments have a huge impact on learning in schools is the use of digital-based learning
media. Learning media is a supporting component in the process of running learning in the
classroom (Mujahidin et al., 2021), by using learning media, it is hoped that it can attract
students to take part in the learning process and improve learning outcomes. According to
Perwita & Fujiastuti (2021), interest and motivation will always be followed by a feeling of
pleasure and from that will be obtained, so students have a desire to pay attention to some
activities. But in reality, teachers who act as facilitators in learning do not have the ability
and skills in technology, so they still need training in utilizing technology for implementation.
This causes, the utilization of the use of technology in learning is not maximized and runs
effectively, so that many students are not enthusiastic about the learning provided by the
teacher, especially in this case is learning mathematics. The majority of students find math
boring and unpleasant. This is due to the abstract nature of math learning and the lack of real
media used by teachers. This is supported by the findings of research conducted by Mashuri
& Budiyono (2020) in one of the elementary schools which shows the fact that the
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application of the media used in learning geometry material volume of space is still not
appropriate, where the teacher only uses pictures of space found in books or whiteboards as
teaching media. Teachers who teach mathematics only use media in the form of pictures,
only a few teachers use software-based media that facilitate the abstraction of lessons for
students (Nurmawati & Ismartoyo, 2024). This has an impact on the lack of interest in
learning and low enthusiasm of students which can lead to low learning outcomes. Whereas
learning mathematics is in elementary school aims to make students have the ability to
understand mathematical concepts, reasoning, problem solving, forming attitudes and skills
in the application of mathematics (Sawitri & Agustika, 2022).

These problems are also experienced by fifth grade students at SDN Sawah Besar 01
through observations and interviews with 20 fifth grade students. Of the 20 students, only 2
students liked math and had no difficulty in learning math, while more students felt that
math was a difficult and unpleasant lesson. This is due to the teacher's limitation in using
learning media in delivering teaching materials. Teachers mostly use LKS media, 2-
dimensional images, powerpoints and learning videos to explain learning materials. These
learning media are less interactive in the material of building volume in mathematics
learning because the material is abstract, making it difficult to imagine in the minds of
students. This is in line with the opinion of Mahsup et al, (2018) that the ability of
elementary school students to calculate the volume of spatial shapes is still very low,
especially in calculating the volume of blocks and cubes because it is abstract. Spaces are
three-dimensional shapes that have height and thickness (Alyusfitri et al., 2020).

Making abstract math lessons real in the minds of students is a difficulty for teachers.
According to Deda et al.,, (2024) mathematical ideas can be learned better with the help of
materials made specifically for this purpose, such as teaching aids, so that students can see,
use and think directly about the objects being studied, making it easier to understand the
abstract mathematical concepts given. Inappropriate and non-interactive learning media can
cause students to get bored easily, resulting in low interest in learning which can have an
impact on learning outcomes. Therefore, the inappropriate application of learning media can
be a major problem in visualizing abstract concepts in mathematics learning (Faradiba et al,,
2024). So the need for learning media that is real and can improve students' understanding
of concepts in the material of building space. It is intended that the learning that students
learn can be more effective and efficient, and more varied so that there is student interest in
participating in the learning process in class (Rofilah & Tsurayya, 2021).

One of the learning media resulting from technological developments that can be used
is Augmented Reality (AR)-based card learning media. According to Azuma (in Arifin et al.,
2020). Augmented Reality is a technology that combines 3-dimensional virtual objects into
a real environment and displays in real-time. Augmented Reality only enhances or
complements reality, not like virtual reality that replaces it completely (Rozi et al., 2021).
This can make this AR-based card learning media an interesting learning media. This is in
line with the opinion of Sungkono et al., (2022) that animated 3-dimensional objects make
learning more interesting for students.
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Based on the above problems, researchers propose Augmented Reality-based learning
media for the volume material of cube and beam spaces that are present in 3-dimensional
form. The development of Augmented Reality-based 3-dimensional space learning media
uses the ADDIE development model (Analyze, Design, Implement, and Evaluation). This
study aims to determine the needs analysis of AR-based media card development, describe
the steps of media development Card three-dimensional space based Augmented Reality,
know the feasibility and practicality of media Card three-dimensional space based
Augmented Reality, and analyze the results of media trials Card three-dimensional space
based Augmented Reality on student learning outcomes.

Research Methods

This study uses Research and Development (R&D) as a research method. According to
Sugiyono (2021), the function of research and development produces or develops and
validates new products. To produce certain products can use research that is analyzed in
accordance with the needs and can test the effectiveness of these products in order to
provide benefits (Okpatrioka, 2023). Products developed in education can be in the form of
learning media, books, modules and curriculum.

The research design used in this study is the ADDIE research model developed by Reiser
and Mollenda in the 1990s. The ADDIE method has the ability to guide in building dynamic
and effective devices or programs (Akhyanto et al., 2022). This ADDIE research model has
the advantage of systematic stages of work consisting of 5 stages, namely the first stage is
Analysis, at this stage information is collected about learning needs, learning objectives to
be achieved, and student characteristics. This analysis will help researchers understand the
needs of students. At this analysis stage there are 2 stages, namely the performance analysis
stage and the needs analysis stage. The next stage is Design. After the information gathering
stage, the next analysis step is design. At this design stage, appropriate learning media
development will be designed, so that effective learning activities will be created. This stage
is the initial stage in designing development media. The third stage is the Development Stage.
The third stage is the Development stage, namely developing learning media based on the
initial plan. At this stage, the media production process that will be developed will then be
validated by a team of experts. Then Implementation. The implementation stage is the stage
of applying what has been developed in the learning environment. This stage aims to ensure
that what is developed is effective and has an impact on the learning process in the
classroom. The last is the Evaluation Stage. This evaluation stage is to assess the
effectiveness of the media developed to achieve the learning objectives that have been set.
This evaluation is carried out formatively and summatively.

This research was conducted at SDN Sawah Besar 01, which is located at Jalan Tambak
Dalam Raya No.2, Sawah Besar, Gayamsari Sub-district, Semarang City. This study involved
20 fifth grade students. The sampling technique in this study used nonprobability with
saturated sampling because all members of the population were used as samples, namely all
fifth-grade students at SDN Sawah Besar 01, Gayamsari District, Semarang City with a total
of 20 students. The data collection techniques used in this study were observation, interview,
questionnaire and test.
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Observation in a study can be interpreted as focusing attention on an object to be studied
by involving all senses, such as sight, smell, hearing, touch to obtain data (Nur & Utami, 2022),
while interviews are one of the techniques that can be used to collect research data which
involves the process of interaction between the interviewer and the interviewee (Rivaldi et
al., 2023). Observations and interviews were conducted with 10 teachers and 20 grade V
students before the implementation of the research to identify the problems and learning
media needed by SDN Sawah Besar 01 which became the research site. The questionnaire
used in this study contains questions about the experience of grade V students in using
augmented reality-based media cards in learning mathematics. In addition, the
questionnaire was also used to evaluate the feasibility of the product developed and to find
out the responses, in the form of criticism and suggestions by experts.

The analysis used to process the questionnaire data using the formula and questionnaire
analysis criteria from Arikunto & Suharsini (2018) is as follows.

Ps = %x 100%

Description:

Ps = Percentage

S = Number of scores obtained
N = Number of ideal scores

Table 1. Criteria of the Questionnaire

Percentage (%) Criteria
81-100 Very Good
61-80 Good
41 -60 Good Enough
21-40 Not Good
0-20 Not Very Good

The criteria for the product validation feasibility test questionnaire conducted by experts

are described in table 2 below.
Table 2. Eligibility Criteria of the Product Validation

Validity Criteria Validity Level
81,26% - 100% Very Valid, or can be used without revision
62,51% - 81,25% Valid or can be used but needs minor revisions
43,76% - 62,50% Invalid, recommended not to be used because it needs
major revisions
25,00% - 43,75% Very invalid or should not be used

(Source: Fuad, 2019)

Questionnaires intended for students to see student responses to the use of Augmented
Reality-based media cards use a Guttman scale. The Guttman scale is a scale that only
provides two answer options, for example yes-no, good-bad, never-been, and others (Bahrun
et al., 2018). In this study, the Guttman scale used is the answer “Yes” or “No”. Researchers
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use the Guttman scale when they want to get a firm answer to the problem being asked. The
Guttman scale consists of 2 levels, namely for “Yes” is given a value = 1, while for “No” is
given a value = 0. The formula used to analyze the data obtained from the student response
questionnaire is as follows.

Highest Score—Lowest Score

Range =

Scorerange
1-0
Range = 5

=05

The range of the Guttman interval scale used is as follows.
Table 3. Range of Guttman Interval Scale

Value Description
=50% Enough
<50% Less

In implementing the product, the researcher also conducted a test to students to see
changes in knowledge and understanding possessed by students. Researchers used a one
group pretest-posttest pre-experimental design to conduct tests on students (Sugiyono,
2021a). In this research design, one group of students is given a pretest question before
carrying out learning with treatment using media or tools, then given a posttest (Umam &
Jiddiyyah, 2020).

The data that has been obtained after conducting a series of tests, then processed to
perform a normality test using the Shapiro Wilk test considering the number of students is
less than 50 people. The next step is the average difference test, then analyzed using the N-
Gain test to determine the effectiveness of the learning media products that have been
developed, in this case the Augmented Reality (AR) based Card media. The N-Gain formula

used is as follows.

. Skor posttest—Skor pretest
N-Gain =

Skor maksimal—skor pretest

Furthermore, the criteria used in this study are the N-Gain score category according to

Meltzer (in Fadlina, et al., 2021) in table 4 below.
Table 4. Category of N-Gain Score

Percentage (%) Criteria
g>0,7 High

03<g=<0,7 Medium
g<0,3 Low

Findings and Discussion

The results and discussion of this Augmented Reality (AR)-based 3-dimensional space
card media development research are explained systematically based on each stage of the
ADDIE model which includes: analysis, design, development, implementation, and
evaluation stages.
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In the analysis stage, researchers collected data and information with a preliminary
study to determine the needs of fifth grade students at SDN Sawah Besar 01. In this stage,
researchers distributed interview sheets to 10 class teachers at SDN Sawah Besar 01 and 20
fifth grade students of SDN Sawah Besar 01. From the interview sheet, researchers found
that students had little interest in learning and unsatisfactory cognitive learning outcomes.
In addition, the use of learning media used in learning has not used much technology-based
learning media. This causes, the learning process feels monotonous because it still uses less
real media in learning math, causing students to be uninterested in learning and listening to
the delivery of material by the teacher. It can be concluded that grade V students experience
a lack of interest in learning and low cognitive learning outcomes due to the use of learning
media that is not varied and innovative.

The data that has been obtained from the analysis stage, then used as a reference to
create a media design. The design of Augmented Reality (AR) based Card learning media is
certainly guided by the curriculum used, namely the Merdeka Curriculum to create material
that will later be included in Augmented Reality (AR) based Card media. In designing this
Augmented Reality (AR) based Card media, researchers create a Storyboard which is a
reference in the need for the media development process. The example of the storyboard
created is shown in Figure 1 below.

Balok
Diagonal
Sifat-sifat

Jaring

Volume
Slider Zoom
: )

Figure 1. Storyboard of Augmented Reality (AR) based Card.

In this Augmented Reality (AR) based media design stage, some of the materials
obtained are obtained from the Freepik.com website as a support for the design components
in the media, besides that researchers also create and edit designs using the Adobe
[llustrator application which includes cube and beam volume material, such as properties,
diagonal space, diagonal plane, diagonal plane and cube. Augmented Reality-based Card
media is designed as interesting as possible with images, text, and various colors in it. In
addition, the design of the Augmented Reality (AR) based media card is also carried out by
adjusting the characteristics of elementary school students both in terms of color, size, font,
and image so that students are interested and have an interest in learning mathematics, so
it is expected to improve learning outcomes.

If all the necessary design components have been completed, then the next is the
development stage. In the development stage, researchers use the Blender application to
create 3D objects. After that, researchers create Augmented Reality (AR)-based Card media
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applications using Unity3d. Components that have been completed and obtained at the
design stage, then developed and loaded in the Unity3d application in accordance with the
storyboard that has been made at the previous stage. That way, the layout of the Augmented
Reality (AR) based media card looks neat, structured and functional. After completing the
development of Augmented Reality-based Card media (AR), then the results are printed
using thick paper. Cards that have been printed, can later be scanned via smartphone. Figure
2 below is a display of cards that have been printed and can be used for learning through
scanning the barcode on the back of the card.

Figure 2. Display of card that can be scanned

This shows that Augmented Reality (AR)-based Card media is a flexible learning media
because it can be used anytime and anywhere. The following is an application display of
Augmented Reality (AR)-based Card media that has been developed according to the
storyboard reference shown in figure 3.
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Figure 3. Application view of Augmented Reality (AR) based Card

In the application, students can choose the menu they want to learn by pressing the
material button that is available on the layer. The material contained in the application also
varies, namely cubes and beams and their properties, diagonals, diagonal planes, jarring-
nets and volume. The display of the properties of the space bagun on the augmented reality-
based card application is shown in Figure 4 and Figure 5 as follows.
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Figure 4. Material Options Properties of Cube Spaces
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Figure 5. Display menu options properties of cubes

The diagonal menu display and the diagonal plane on the beam space in the Augmented
Reality (AR) based Card application are shown in Figure 6 and Figure 7 as follows.

s
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Figure 6. Diagonal Menu on Building a Beam space
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Figure 7. Display of Diagonal Fields on Beams

After the Augmented Reality (AR) based media card has been developed, then a
validation test is carried out to determine the feasibility of the product or media that has
been developed. In this study, the product validation test was carried out by material experts
and media experts who were lecturers at PGRI Semarang University. In addition to
conducting feasibility tests on material experts and media experts, researchers also
conducted feasibility tests on 3 teachers at SDN Sawah Besar 01 as media practicality test
experts. The following are the results of the recapitulation of the feasibility test validation
questionnaire from the experts.

Table 5. Recapitulation of the Eligibility Validation Results

Validator Precentage
Material Expert 94,44%
Media Expert 92,85%
Media Practicality Expert 92,5%

Based on the results of the data, it can be seen that the assessment of each expert
received a high score above 81%. In accordance with Arikunto's assessment criteria used in
this study and shown in table 1 above, that the assessment obtained is included in the “High”
category. According to P. Rahayu & Kholilullah (2018), the acquisition of scores above the
average proves that the developed media is good for application to students.

The next stage is implementation, which is carried out through three meetings. At the
initial meeting, students were given pretest test questions to determine and assess the ability
of students' initial cognitive understanding of volume, cube and beam building materials. In
the second meeting, students are involved in learning activities using media that have been
developed by researchers, namely Augmented Reality (AR) based media cards in the
classroom. In the last stage, namely the third stage, students work on posttest questions
given to evaluate the ability of students' final cognitive understanding of the material of the
volume and beam space.

The data obtained from the series of test activities, then analyzed using SPSS 22. The
analysis includes normality test, mean difference test, and N-Gain test to determine changes
that occur in students' cognitive understanding of the material of building space, volume and
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beam. The results of the pretest and posttest of fifth grade students at SDN Sawah Besar 01
show changes. It can be seen from the average obtained in the pretest of 53, while the
posttest obtained an average greater than the pretest average, which was 89. This shows
that the posttest score is higher than the pretest score. To see how much effectiveness was
obtained from this study, the N-Gain test was conducted and obtained a result of 0.76. When
viewed and interpreted based on the criteria of the N-Gain category according to Meltzer, it
can be interpreted that there was an increase that was included in the “High” category.

After students learn by using Augmented Reality (AR)-based media cards, students are
asked to provide feedback and assessment of Augmented Reality (AR) media cards through
a student response questionnaire containing 10 questions. The questionnaire results show
that students respond quite well to the use of Card Augmented Reality (AR) media. When
viewed from the overall response obtained from 20 students, that is 98%. Then the results
are interval according to Guttman, then get the results = 50% with the category “Enough”.
This shows that Augmented Reality-based media cards meet practical criteria and are very
feasible to use in learning.

The evaluation stage is the stage of analysis based on media assessments that have
been given by experts in the validation sheet. From the assessment of the experts showed
under the Card Augmented Reality (AR) media is feasible as a learning medium in the
classroom. In addition to looking at the evaluation of the validators, the evaluation stage is
also reviewed from the acquisition of student cognitive understanding test assessment data
in the form of prettest and posttest at the time of media implementation and the results of
questionnaires of student responses in using Card Augmented Reality (AR) media there was
an increase of 76.57 with a high category. Similar research has been conducted by Ikhsan et
al. (2022) also shows that there is a change in the form of increased understanding by using
Augmented Reality (AR) based application learning media of 0.52 which is included in the
“Medium” category. The results of the student response questionnaire obtained a positive
response with an assessment according to Guttman, which is 2 50% in the “Enough”
category, which means that the Augmented Reality-based Card media meets practical
criteria and is very feasible to use in learning. According to Wiliyanti et al. (2024), AR-based
learning media can improve concept understanding and increase student interest in
learning, so this AR-based media is very feasible to use in learning.

Conclusion

Augmented Reality-based Media Card is a technology-based learning media developed using
ADDIE model procedures which include analysis, design, development, implementation, and
evaluation stages. Augmented Reality-based Card Media was successfully developed by
conducting feasibility tests and can provide an increase in student understanding of the
material of cube and beam spaces in mathematics lessons. In addition, this AR-based card
learning media gets a good response by students. Based on this, Augmented Reality (AR)
based card media can be used in learning math. If future researchers are interested in
researching this research further, they can carry out more in-depth observations or
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preliminary studies, recording the implementation of field trials in detail, and testing
effectiveness.

References

Akhyanto, A., Suarna, N., & Purnamasari, A. I. (2022). Game edukasi ilmu tajwid berbasis
android menggunakan metode addie untuk meningkatkan minat belajar Siswa. Jurnal
Informatika Terpadu, 8(2), 117-126. https://doi.org/10.54914/jit.v8i2.571

Alimuddin, Z. (2019). Era masyarakat 5.0 guru harus lebih inovatif dalam mengajar. Times
Indonesia. https://www.Timesindonesia.Co.ld/ Read/214466/20190518/165259/
Zulkifar-Alimuddin-Era-Masyarakat- 50-Guru-Harus-Lebih-Inovatif-Dalam-Mengajar

Alyusfitri, R, Ambiyar, A., Aziz, 1., & Amdia, D. (2020). Pengembangan media pembelajaran
berbasis macromedia flash 8 dengan pedekatan contextual teaching and learning pada
materi bangun ruang kelas v SD. Jurnal Cendekia : Jurnal Pendidikan Matematika, 4(2),
1281-1296. https://doi.org/10.31004/cendekia.v4i2.371

Arifin, A. M., Pujiastuti, H., & Sudiana, R. (2020). Pengembangan media pembelajaran STEM
dengan augmented reality untuk meningkatkan kemampuan spasial matematis siswa.
Jurnal Riset Pendidikan Matematika, 7(1), 59-73.
https://doi.org/10.21831/jrpm.v7i1.32135

Arikunto, & Suharsini. (2018). Evaluasi program pendidikan. Bumi Aksara.

Bahrun, S., Alifiah, S., & Mulyono, S. (2018). Rancang bangun sistem informasi survey
pemasaran dan penjualan berbasis Web. TRANSISTOR Elektro Dan Informatika, 2(2),
81-88.

Deda, Y. N, Laja, Y. P. W,, & Talan, N. (2024). Effectiveness of using koin muatan teaching aids
to improve numeracy skills. International Journal of Research in Education, 4(1), 186-
193. https://doi.org/10.26877 /ijre.v4i1.16876

Faradiba, S. S., Walida, S. El, Alifiani, A., Sari, F. K,, [Imi, Y. I. N., Khairunnisa, G. F., & Syabrina,
D. A. (2024). Utilization of the Wondering, Exploring, and Explaining (WEE) Learning
Model Assisted by GeoGebra to improve Understanding of Mathematical Concepts.
International ~ Journal  of  Research in  Education,  4(1), 119-128.
https://doi.org/10.26877 /ijre.v4i1.15902

Fuad, S. (2019). Pengujian Validitas alat peraga pembangkit sinyal (Oscillator) untuk
pembelajaran workshop intrumentasi industry. Seminar Nasional Pendidikan 2015.
https://seminar.umpo.ac.id/index.php/semnasdik2015/article /viewFile/308/308

Ikhsan, L. Al, Supriadi, N., & Gunawan, W. (20222). Media pembelajaran berbasis augmented
reality: materi bangun ruang sisi datar. JKPM (Jurnal Kajian Pendidikan Matematika),
7(2). http://journal.lppmunindra.ac.id/index.php/jkpm/

Mahsup, M., Islahudin, I., & Anwar, Y. S. (2018). Pelatihan penggunaan media pembelajaran
untuk meningkatkan pemahaman dalam menentukan volume bangun ruang bagi siswa
sekolah dasar. SELAPARANG Jurnal Pengabdian Masyarakat Berkemajuan, 2(1), 27.
https://doi.org/10.31764 /jpmb.v2i1.560




203 International Journal of Research in Education, 5(2), July 2025, 191-204

Mashuri, D. K., & Budiyono. (2020). Pengembangan Media Pembelajaran Video Animasi
Materi Volume Bangun Ruang untuk SD Kelas V.

Mujahidin, A. A,, Salsabila, U. H., Hasanah, A. L., Andani, M., & Aprillia, W. (2021). Pemanfaatan
Media Pembelajaran Daring (Quizizz, Sway, dan Wordwall) Kelas 5 di SD
Muhammadiyah 2 Wonopeti. Innovative: Journal Of Social Science Research, 1(2), 552-
560. https://doi.org/10.31004/innovative.v1i2.3109

Nur, A., & Utami, F. Y. (2022). Proses dan langkah penelitian antropologi: Sebuah literature
review. Ad-Dariyah: Jurnal Dialektika, Sosial Dan Budaya, 3(1), 44-68.

Nurmawati, N., & Ismartoyo, [. (2024). Evalution of using virtual laboratory media to learning
geometry in mathematic programe open university. International Journal of Research in
Education, 4(1), 194-203. https://doi.org/10.26877 /ijre.v4i1.18444

Okpatrioka Okpatrioka. (2023). Research And Development (R&amp;D) Penelitian Yang
Inovatif Dalam Pendidikan. Dharma Acariya Nusantara: Jurnal Pendidikan, Bahasa Dan
Budaya, 1(1), 86-100. https://doi.org/10.47861/jdan.v1il1.154

Perwita, I. D., & Fujiastuti, A. (2021). Media pembelajaran puisi berbasis powtoon di era
society 5.0. Proceeding Umsurabaya. https://journal.um-
surabaya.ac.id/Pro/article /view /7870

Putri Lestari, N. A, | Wayan Lasmawan, & I Nengah Suastika. (2022). Growing Tri Hita
Karana-Based Entrepreneurial Mentality in Digital Business for PGSD Students to Face
the Era of Society 5.0. The Es Economics and Entrepreneurship, 1(02), 01-08.
https://doi.org/10.58812 /esee.v1i02.39

Rahayu, K. N. S. (2021). Sinergi Pendidikan Menyongsong Masa Depan Indonesia Di Era
Society 5.0. Edukasi: Jurnal Pendidikan Dasar, 2(1), 87-100.

Rahayu, P., & Kholilullah. (2018). Validitas dan praktikalitas lembar kerja siswa berbasis
pendekatan kontekstual materi bangun ruang sisi datar pada siswa SMP. Junral UPGRIS.
http://journal.upgris.ac.id/index.php/JIPMat/article/view/2805

Rivaldi, A., Feriawan, F. U., & Nur, M. (2023). Metode pengumpulan data melalui wawancara.
Metode pengumpulan data melalui wawancara.

Rofilah, S., & Tsurayya, A. (2021). Pengembangan video pembelajaran materi kubus dan
balok untuk meningkatkan pemahaman konsep matematis peserta didik. Jurnal
Cendekia : Jurnal Pendidikan Matematika, 5(3), 2438-2451.
https://doi.org/10.31004/cendekia.v5i3.874

Rozi, F., Kurniawan, R. R.,, & Sukmana, F. (2021). Pengembangan media pembelajaran
pengenalan bangun ruang berbasis augmented reality pada mata pelajaran matematika.
JIPI (Jurnal Ilmiah Penelitian Dan Pembelajaran Informatika), 6(2), 436-447.
https://doi.org/10.29100/jipi.v6i2.2180

Sawitri, L. A. D, & Agustika, G. N. S. (2022). Pengembangan Audio Visual Berbasis
Kontekstual Learning Materi Volume Bangun Ruang Kubus dan Balok untuk Kelas V SD.
Jurnal Pendidikan Dan Konseling, 4(3).




204 International Journal of Research in Education, 5(2), July 2025, 191-204

Septikasari, R., & Frasandy, R. N. (2018). Keterampilan 4C abad 21 dalam pembelajaran
Pendidikan dasar. Tarbiyah Al-Awlad: Jurnal Kependidikan Islam Tingkat Dasar, 8(2),
107-117.

Subandowo, M. (2022). Teknologi pendidikan di era society 5.0. Jurnal Sagacious, 9(1).
https://rumahjurnal.net/sagacious/article/view/1139

Sugiyono. (2021a). Metode penelitian kuantitatif, kualitatif dan R&D. ALPABETA.
Sugiyono. (2021b). Metode Penelitian Kuantitatif kualitatif dan R&D (3rd ed.). Sutopo.

Sungkono, S., Apiati, V., & Santika, S. (2022). Media Pembelajaran Berbasis Teknologi
Augmented Reality. Mosharafa : Jurnal Pendidikan Matematika, 11(3), 459-470.

Suryana, C., & Muhtar, T. (2022). Implementasi konsep pendidikan karakter Ki Hadjar
Dewantara di sekolah dasar pada era digital. Jurnal Basicedu, 6(4), 6117-6131.
https://doi.org/10.31004 /basicedu.v6i4.3177

Umam, H. [, & Jiddiyyah, S. H. (2020). Pengaruh pembelajaran berbasis proyek terhadap
keterampilan berpikir kreatif ilmiah sebagai salah satu keterampilan abad 21. Jurnal
Basicedu, 5(1), 350-356. https://doi.org/10.31004 /basicedu.v5i1.645

Wiliyanti, V., Ayu, S. N., Noperi, H., & Suryani, Y. (2024). A systematic literature review:
pengaruh media pembelajaran berbasis augmented reality terhadap pemahaman
konsep dan minat belajar peserta didik. BIOCHEOHY: Journal of Science Education, 4(2).




