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Abstrak

Kurangnya bahan ajar yang spesifik dan buku pegangan yang memadai untuk mata pelajaran kearsipan dapat
menghambat proses pembelajaran siswa dan mencapai tujuan Kurikulum Merdeka secara optimal.
Berdasarkan hal tersebut tujuan penelitian ini yaitu mengembangkan e-modul berbasis AR pada materi
kearsipan. Jenis penelitian ini yaitu pengembangan yang menggunakan model pengembangan Alessi & Trollip
yang mencakup tahapan perencanaan, desain, dan pengembangan. Subjek penelitian yaitu ahli materi, ahli
desain dan ahli media. Subjek uji coba penelitian melibatkan peserta didik. Metode pengumpulan data
dilakukan melalui wawancara, survei, dan tes. Instrumen pengumpulan data menggunakan lembar kuesioner.
Teknik analisis data menggunakan analisis deskriptif kualitatif dan kuantitatif. Uji efektifitas menggunakan N-
gain. Hasil penelitian menunjukkan bahwa e-modul berbasis AR yang dikembangkan sangat valid dengan skor
kevalidan sebesar 83% berdasarkan expert review. Praktis dengan skor 80,14% dari uji praktikalitas. Hasil N-
gain sebesar 0,67, yang termasuk kategori sedang. Terdapat peningkatan signifikan pada hasil belajar siswa
sebelum dan setelah penggunaan E-modul berbasis AR. Disimpulkan e-modul berbasis augmented reality dapat
meningkatkan hasil belajar siswa secara signifikan. Implikasi penelitian yaitu e-modul berbasis augmented
reality yang dikembangkan dapat digunakan dalam kegiatan pembelajaran pada siswa menengah kejuruan.

Kata Kunci: Augmented Reality, E-Modul, Kearsipan, Media Pembelajaran, Pendidikan Vokasi.
Abstract

The lack of specific teaching materials and adequate textbooks for archival subjects can hinder the student
learning process and optimally achieve the Independent Curriculum'’s objectives. Based on this, this study aims
to develop an AR-based e-module on archival material. This type of research uses the Alessi & Trollip
development model, which includes the stages of planning, design, and development. The research subjects are
material experts, design experts and media experts. The subjects of the research trial involved students. Data
collection methods were carried out through interviews, surveys, and tests. The data collection instrument used
a questionnaire sheet. Data analysis techniques used qualitative and quantitative descriptive analysis. The
effectiveness test used N-gain. The results showed that the AR-based e-module developed was very valid, with
a validity score of 83% based on expert review. Practical with a score of 80.14% on the practicality test. The N-
gain result was 0.67, which is included in the moderate category. There was a significant increase in student
learning outcomes before and after using the AR-based E-module. It was concluded that the augmented reality-
based e-module can significantly improve student learning outcomes. The research implies that the augmented
reality-based e-module that was developed can be used in learning activities for vocational high school students.

Keywords: Augmented Reality, E-Module, Archiving, Learning Media, Vocational Education.

1. INTRODUCTION

Digital transformation has changed the educational landscape significantly. Teachers
are now faced with the challenge of designing learning that is not only relevant to
technological developments, but also able to meet the diverse learning needs of each student
(Hidayati & Irmawati, 2019; Mariono et al., 2021; Prisila et al., 2021).This challenge is
further complicated by the digital divide and the demand to continuously develop
pedagogical competencies. To overcome this challenge, teachers need strong support in the
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form of ongoing training and professional development (Adukaite et al., 2017; Artacho et al.,
2020; Beardsley et al., 2021).Modern education has undergone a significant paradigm shift.
Critical thinking, creative thinking and problem solving skills have become very important to
equip students to be able to face increasingly complex and dynamic global challenges
(Septikasari & Frasandy, 2018; Sviangga et al., 2018; Widodo & Wardani, 2020).The digital
era has fundamentally revolutionized the world of education. Learning is no longer limited to
physical classrooms and textbooks. With the rise of online learning and the use of digital
devices, the teaching and learning process has become more flexible, interactive, and
personal. This paradigm shift requires adaptation from both educators and students in order to
maximize the potential offered by technology (Alamiyah et al., 2021; Antara & Dewantara,
2022; Blaschke & Hase, 2019).

However, the current problem is that many teachers still lack the skills to develop
digital-based media. This was revealed in previous research findings which stated that
teachers still have difficulty in developing digital media that can facilitate students to learn
anywhere (Aristiani & Agung, 2022; Saripudin et al., 2021).Other studies also reveal that the
lack of digital media also has an impact on low student motivation (Hapsari & Zulherman,
2021; Juniarsih et al., 2021; Sudirman et al., 2020).The use of monotonous print media and
PowerPoint can make students feel bored and fed up. The lack of variation in delivering
material can hinder student understanding and reduce interest in learning (Nopiantari &
Agung, 2021; Tembang & Suharjo, 2017).Effective learning requires a variety of media and
methods to accommodate students' different learning styles (Hidayati & Irmawati, 2019;
Mariono et al., 2021; Prisila et al., 2021).The results of observations conducted at SMK
Negeri 1 Penukal, found several problems. The problems that occurred were the lack of
specific teaching materials and adequate textbooks for the archiving subject which could
hinder the student learning process and achieve the objectives of the Merdeka Curriculum
optimally. In fact, the archiving system material is important as a provision for students to
enter the world of work.

Based on the problems found, the solution offered is to develop Augmented Reality
(AR) based learning media on archival material. Referring to previous research that has
proven the potential of AR in education, it can increase learning motivation, conceptual
understanding, and student skills in implementing archival systems (Sahin & Yilmaz, 2020;
Smith & Friel, 2021).The future of education lies in the optimal use of digital technology. By
integrating technology into the learning process, teachers can prepare students to face the
challenges of the digital era (Bianto & Aprillya, 2022; Peterson et al., 2020).E-module is a
digital learning module that can be accessed through various electronic devices. With
interactive features and high flexibility, e-module allows students to learn independently,
anytime and anywhere (Kristalia & Yerimadesi, 2021; Widiantari et al., 2022).E-modules
offer an efficient solution in terms of distribution and storage of learning materials. With e-
modules, learning materials can be easily updated and distributed widely without the need for
reprinting (Kristalia & Yerimadesi, 2021; Satria Dewi Pendit et al., 2022; F. Wulandari et al.,
2021). It can also reduce paper usage and support environmental conservation efforts. The
benefits of e-modules include ease of access and a variety of forms, such as text, multimedia,
interactive, simulation, game-based, project, course, and augmented reality (Kristalia &
Yerimadesi, 2021; Wibisana et al., 2022; Widiantari et al., 2022).

Augmented Reality (AR) is a technology that combines real-world elements with
computer-generated digital objects in real-time, creating a unique interactive experience
(Sahin & Yilmaz, 2020; Smith & Friel, 2021). Virtual-based AR uses markers as coordinates
to display objects that are not visible in real life and can be projected on the mobile screen.
AR provides the flexibility to customize the learning experience according to individual
needs (Maijarern et al., 2018; Onal & Onal, 2021).With mobile devices, each student can
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explore learning materials at different speeds and depths, making learning more personalized
and effective. In vocational education, visualization is key to understanding complex
concepts. AR is able to present interactive and immersive visualizations, so students can see
firsthand how a system or component works. Vocational education with a relevant and
flexible curriculum can equip graduates with the skills needed to face challenges. Previous
research also revealed that interactive learning can improve the fun learning atmosphere
(Harsiwi & Arini, 2020; F. Wulandari et al., 2021).Other research also reveals that the use of
E-modules can make it easier for students to learn (Awwaliyah et al., 2021; Kurniawati,
2020; Tagwina et al., 2022).In addition, other research also states that AR media can make it
easier for students to understand the material so that it can improve student learning
outcomes (Guntur et al., 2020; Susetya & Harjono, 2022). This study is different from
previous studies that focused on conventional archiving systems. This study uses augmented
reality to visualize 3D objects with explanatory narratives that include text, audio, and
images, so that learning becomes more interactive and effective. The application interface
displays navigation buttons to move between scenes, including buttons for augmented reality,
the main menu, application profile, and exiting the application. Users can view 3D objects
and related information directly with the information button that activates additional
explanations, and augmented reality provides feedback that helps students understand the
material better. Based on this, the purpose of this study is to develop-AR-based modules on
archival materials.The development of AR-based e-modules on archival material not only
improves students' understanding of the material, but can also develop various 21st century
skills needed in the world of work.

2. METHOD

This study adopts the Alessi & Trollip development model which is structured in
three main stages, namely planning, design, and development. This model was chosen
because it is considered very effective in producing interactive and innovative multimedia
products, such as Augmented Reality (AR)-based learning media in the archiving system
(Alessi & Trollip, 2001).The three stages according to Alessi and Trollip are Planning,
Design and Development (Alessi & Trollip, 2001). The research planning stage is one of the
most important steps in the research process, so the stages carried out by the developer to
determine the goals and direction of the development of Augmented Reality in the archiving
system. The design stage in the development of Augmented Reality is a stage related to the
initial content development idea, namely describing the introduction of the program,
preparing a prototype, and creating a flowchart and storyboard. The development stage in
Augmented Reality learning media is an implementation of the design stage. At this stage is a
detailed process in creating effective and relevant learning materials.

The Augmented Reality learning media product that is developed will be validated by
material experts, design experts and media experts who master their fields using previously
prepared instruments. Furthermore, revisions are made according to the input of the two
experts. If the material experts, design experts and media experts have approved the revision
results, then it will proceed to the beta test.Beta test is conducted after alpha test is given.
Beta test consists of two stages, namely beta test 1 and beta test, 2. Beta test 1 is given to a
small group of students. In order to avoid bias, this small group test will be tested on class X
students who have taken the archiving system material, while beta test 2 is given to a large
group of students, meaning it is given to all class X Office Management students of SMK
Negeri 1 Penukal as research subjects. After the response instrument of 35 students is
obtained, the next step is to process and analyze the data. Data collection methods used
observation, interviews, questionnaires, and tests. The observation method was used to
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collect data on problems that occurred in schools. The direct interview method with teachers
was used to collect data on the development of archiving system materials in schools that
were the objects of development research. The questionnaire method was carried out in
preliminary study activities carried out by distributing google forms to analyze the needs,
characteristics of students, and facilities and infrastructure in schools. This questionnaire
includes analysis of the needs of students, educators, validation, and practicality. The test
method was used to measure the level of effectiveness of the use of the developed product.
Data collection instruments with questionnaire sheets and test questions. The instrument grid
is presented in Table 1.

Table 1. The Research Instrument Grid (Practicality Test)

No  Aspect Indicator
1 Appearance Attractive Augmented Reality display
The material presented is easy to understand
The text used is legible and there are no typos
The image appears very clear
The application size is not too big
The videos shown are clear and easy to understand.
2 Feature Navigation button function works well
Clarity of feature instructions is easy to understand
3 Language  The language used in the material is easy to understand
The terms used in the material are easy to understand.

The data analysis technique in this study was obtained from research instruments in
the form of qualitative and quantitative data. Quantitative data was obtained from
questionnaires and qualitative data was obtained from responses or suggestions from experts
and students after using the Augmented Reality-based E-module.The data from the
questionnaire that has been obtained will then be analyzed descriptively and data will be
obtained in the form of a percentage of students’ needs for augmented reality-based e-module
media on the archiving system material. The analysis of test result data was conducted by
comparing the learning outcome scores of students during the initial test and the final test
completion results by referring to the KKM (Minimum Completion Criteria) score. KKM for
the productive subject of the archival element. In the analysis of this test result data, the
pretest and posttest were calculated using the formula. To see the increase and comparison of
the average score using N-gain Scoree.

3. RESULTS AND DISCUSSION

Results

This study produces valid, practical, and effective AR-based e-modules to improve
vocational high school students’ understanding of archival material. This study uses
systematic development stages based on the Alessi & Trollip model. The results of the study
are as follows. First, planning. Analysis of vocational high school students' needs shows a
demand for interactive and interesting learning media. The AR e-module developed in this
study successfully meets these needs and provides innovative solutions for archival learning.
Identification of the analysis of student needs described above that 95.5% of students have
smartphones, at SMKN 1 Penukal allows its students to use smartphones for the learning
process. 61.1% of students are interested in using learning media. The learning process at
SMKN 1 Penukal is quite good, because some teachers have used learning media as seen
from the data above, the percentage result is 61.1%. In the eighth point that teachers are now
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required to follow technological developments, the percentage is recorded at 41.7%. Through
google forms at the third point, students have difficulty understanding the archival system
material, the percentage is recorded at 52.8%. Educators use learning media on the material
38.9% using power point and modules. Students also have various learning methods, but
61.1% of students are interested in using learning media to enjoy the learning process
provided by educators. 47.2% of students want learning with augmented reality media in the
learning process. Students also need augmented reality 61.1% to understand the archiving
system material.

This study utilizes the existence of a computer laboratory, LCD, and student access to
smartphones to develop an AR-based e-module that suits the learning needs at SMK Negeri 1
Penukal. By considering the facilities and infrastructure available at the school and the
characteristics of student devices, the researcher chose to develop an AR-based e-module that
is compatible with the Android operating system. SMK Negeri 1 Penukal has provided a
conducive learning environment for the application of AR technology in learning. The
existence of a computer laboratory and student access to smartphones allows for the effective
integration of AR e-modules in the learning process. The final step in the planning stage is
the look and feel of the augmented realty product being developed. The planned look and feel
appear in a live view of existing objects and add images, animations, and 3D models. The
appearance of the augmented reality application is presented in Figure 1.

 Start Playing - Quizizz

P Mulal

A& Tantang teman

& Kart

Figure 1. Augmented Reality Application View

Second, design. The design stage is carried out by creating a concept for an
augmented reality product for an archiving system on an augmented realty product, by
creating a flowchart and storyboard. The design stages in this study are as follows: Creating
an augmented reality product concept based on an analysis of student characteristics and
material characteristics. This product is designed to have 6 main menus in the form of an
augmented reality menu, AR simulation, learning objectives, exercises, development profiles,
download markers, and materials. The augmented reality menu contains archiving storage
system material. Students will be given questions and search for answers on Google from
students from each question by seeing and listening to the results of the augmented reality
display. The researcher developed a concept that became an augmented reality whose results
were depicted. The augmented reality flowchart on the archiving system is presented in
Figure 2.
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Figure 2. Flowchart Media Augmented Reality Filing System

Third, development. After the product flowchart has been well-conceived, the next
step is to carry out the product development process (text, program code, 3D objects,
component integration, supporting materials for augmented reality applications) to become an
augmented reality application for an archiving system. The next stage is to create a program
code for an augmented reality archiving system. This study utilizes the power of Unity 3D
and Visual Studio 2012 to create an innovative augmented reality application. Through a
structured development process, from resource preparation to final testing, we have
succeeded in building an application that can provide an interactive and effective learning
experience. The graphic design of the product in this development is in the form of product
development stages and also animation in augmented reality. The following are the various
stages: First, Creating 3D Objects in Blender 3D. Second, texturing 3D objects in Blender.
Third, adding movement or animation to 3D objects. Fourth, adding animation according to
the animation of the archive file. Fifth, creating an AR application project in Unity 3D. Sixth,
importing 3D Objects. Seventh, Creating an Application Menu. Eighth, Upload the vuforia
SDK marker database. Ninth, import the Vuforia marker database. Tenth, AR integration
Pairing 3d with markers uploaded with vuforia. Eleventh, build into an apk application.
Configure the android project and build into an android package or (.apk) file so that it can be
installed on an android smartphone. After the various product components that have been
prepared and created are combined into an application. Using the applicable program code, it
becomes a series of augmented reality archiving system materials that are ready to be tested
alpha and beta. The product evaluation process is carried out in stages, starting from
verification of materials, design, media, to language. Input from experts is very valuable to
improve the quality of augmented reality products. Alpha test aims to identify product
deficiencies and weaknesses so that they can be fixed before further testing. This evaluation
includes aspects of materials, design, media, and language. The summary of Expert
Validation Results is presented in Table 2.

Table 2.The Expert Validation Results Recapitulation

No Assessment Aspects Score
1 Material 80.00 %
2 Product 82.00 %
3 Language 83.67 %
Average 83.67%

Category Very Valid
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The results of the assessment by material experts showed a value of 80.00% with a
very valid category, indicating that the e-module product is suitable for use as an independent
learning medium for archiving system material for class X students at SMK Negeri 1
Penukal. Furthermore, the product was validated by experts in the field of educational
technology, who gave a value of 89.00% with a very valid category for augmented reality
media with archiving system material. Language validation by language experts gave a value
of 82.00%, also with a very valid category. In conclusion, the developed augmented reality
media is suitable for testing on students, with material expert validation showing a value of
80.00%, indicating that this product is very valid and suitable for use as a learning medium.
The results of the alpha test showed that the initial prototype of the product had been assessed
as very valid by experts, and several suggestions for improvement had been implemented to
produce prototype 1. Evaluation by experts showed that the product had good potential and
needed some improvements to produce prototype 1. The beta test phase aims to test the
practicality of the product in a real learning environment. Three students with different levels
of ability were selected as test participants to ensure that the product can be used by a wide
range of students. During the beta test, students were asked to use the augmented reality
product independently while being observed by researchers. Data on the ease of use of the
product were collected through instruments that measured aspects of design, features, and
language. The recapitulation of the Augmented Reality Product Beta Test is presented in
Table 3.

Table 3. The Augmented Reality Product Beta Test Recap

Learners Maximum Value Practicality Presentation
RPS 50 45 90.00%
LAC 50 48 96.00%
ABS 50 47 94.00%
Total 150 142 93.33%

Based on the results of the practical test, it can be concluded that augmented reality
media has a high level of practicality. In addition, the positive response from students to the
excitement and appeal of this media shows great potential to increase learning motivation.
The trial involving three students showed that augmented reality media has the potential to be
an effective and enjoyable learning tool. Students provided positive feedback regarding the
design, features, and language used in the media. After going through a series of alpha and
beta tests, a field test was conducted which was attended by 36 students of class X MP 2 at
SMK Negeri 1 Penukal. At the first meeting, students were given 20 multiple-choice pretest
questions. Analysis of the pretest data showed that most students still had difficulty in
understanding the basic concepts of the archiving system. Based on these findings, this study
aims to develop augmented reality-based learning media that can improve student
understanding. The low average pretest score is an indicator that a more innovative learning
approach is needed to improve students' understanding of the archiving system material.
Augmented reality was chosen as one alternative solution. The recapitulation data of the
students' pretest results can be seen in Table 3. The recapitulation of the students' posttest
results is presented in Table 4.

Table 4.The Recapitulation of Student Pretest Results

Score Interval N“mt?er of Presentation Predicate
participants

86-100 1 2.77% \ery good
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Score Interval N“r.”*?er of Presentation Predicate
participants
71-85 0 0 Good
56-70 1 2.77% Enough
40-55 19 52.78% Not enough
0-39 15 41.67% \ery less
Total 36 100%

Table 5.Recapitulation of Results Student Posttest

Score Interval Numper of Presentation Predicate
participants

86-100 5 13.89% Very good
71-85 21 58.33% Good
56-70 10 27.78% Enough
40-55 0 0% Not enough
0-39 0 0% \ery less
Total 36 100%

Based on data posttest above there is an increase in learning outcomes using
augmented reality. The graph results show a comparison between the pretest scores before
using augmented reality and the posttest after its use. The comparison table shows that the
average pretest score of students before using the augmented reality-based e-module was
39.03, included in the low category, while the average posttest score after using the e-module
increased to 80.14, included in the good category. This increase of 6 proves that the
augmented reality e-module is effective in improving student learning outcomes. The
comparison between the pretest and posttest scores can be seen in Figure 3.

100
80
58.33
60 52.78
41.67

40 27.78
20 2.77 i 2.77 .

: 0 : 0 0

O N - N
Sangat Baik Baik Cukup Kurang Sangat Kurang

M Pretest M Posttest

Figure 3.Recapitulation Results Pre-test and Post-test

The effectiveness assessment was measured using N-Gain based on the average
value of the pretest and posttest. The N-Gain result of 0.67, which is included in the moderate
category, indicates that the use of augmented reality-based e-modules for archiving system
materials is effective in improving student learning outcomes. This increase reflects the
positive impact of the e-module in the learning process. Based on the questionnaire, students
responded well to the e-module because the material was easy to understand and there were
additional explanations that increased their knowledge. However, there is a drawback,
namely that the e-module cannot display 3D object models in dim light conditions, because
the smartphone camera requires sufficient lighting to scan the marker image and display the
3D model.
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Discussion

The results of the data analysis show that the augmented reality-based e-module for
the archiving system material is effective, valid and has a high level of practicality. The
results of the n-gain test also show that the use of augmented reality-based e-modules for the
archiving system material is effective in learning. This is due to the following factors. First,
the use of augmented reality-based e-modules can improve student learning outcomes. The
augmented reality-based e-module media developed has a good impact on learning outcomes,
as seen from the increase in students' abilities at the end of the learning process. The use of
internet technology as a digital learning resource is an important step in improving the quality
of learning (Astini, Suni, 2020; Syahroni et al., 2020; Tempola et al., 2020).Augmented
reality products are considered practical because they are equipped with 3D images and
objects that make it easier for students to learn (Ali et al., 2021; Chiang et al., 2022;
Elmunsyah et al., 2019).The implementation of augmented reality in archiving system
learning has succeeded in increasing the effectiveness of learning by providing better
visualization and deeper interaction. Well-developed e-modules can help students learn
because students can understand the material more easily (Asmah et al., 2022; Kumalasari et
al., 2023).Improved learning outcomes after using valid, practical, and effective augmented
reality-based e-modules are in line with the need for a digital learning environment, which
makes learning more effective, efficient, and interesting for students.

Second, the use of e-modules based on augmented reality can increase students'
learning motivation. This study has succeeded in developing innovative augmented reality
learning media. The main purpose of developing this media is to answer the challenges in
improving the quality and increasing students' learning motivation. Augmented Reality (AR)
is a technology that combines the real world with digital elements, such as images, sounds, or
other data (Ali et al., 2021; Chiang et al., 2022; Elmunsyah et al., 2019; Haz et al.,
2019).With AR, users can see their actual physical environment, but with additional digital
elements displayed on top of it (Kiryakova et al., 2018; Riastini et al., 2020).By providing a
more engaging and interactive learning experience, augmented reality is able to motivate
students to be more actively involved in the learning process (Ali et al., 2021; Carolina, 2023;
Chiang et al., 2022; Elmunsyah et al., 2019; Haz et al., 2019). This is in line with the spirit of
the Independent Curriculum which emphasizes student-centered learning, as well as
encouraging the development of skills and competencies that are relevant to the needs of the
world of work (Wijayanti & Ekantini, 2023).This success is supported by the comprehensive
characteristics of augmented reality that help achieve learning goals.

Third, the use of e-modules based on augmented reality is very practical, creating a
flexible learning atmosphere. The product developed is based on Android which can be
accessed anywhere and anytime (Kuncahyono, 2018; Ramadhan et al., 2020).Android-based
learning media offers interactivity, complete features such as 3D objects, images, sound, and
text, as well as ease of access that allows independent use anytime and anywhere. The use of
appropriate digital learning media can increase learning effectiveness, increase student
engagement, and create a more dynamic and inclusive learning environment (Kiryakova et
al., 2018; Riastini et al., 2020; Seruni et al., 2019).The expected results of learning activities
are to provide direction and achieve learning objectives. E-modules include flexibility of
access, because the parties can access them anytime and anywhere according to their wishes
(Asmah et al., 2022; Kumalasari et al., 2023).E-modules also provide various types of
multimedia and 3D (three-dimensional) content that can improve student understanding and
engagement. This is what makes learning activities more flexible and interesting. Previous
research findings also revealed that the use of augmented reality learning media can be an
alternative for teachers in implementing learning (Firdanu et al., 2020; Nurholisa et al.,
2022). Other studies also reveal that E-modules can improve student learning outcomes
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(Oksa & Soenarto, 2020; Ramadhan et al., 2020; S. Wulandari et al., 2021).The results of the
field test showed an increase in student learning outcomes, as seen from the posttest results.
Augmented reality-based e-module media met expectations and had several advantages, such
as easy access through markers, easy operation, and flexible use in various learning
situations. However, its weaknesses include the inability to display 3D models in low light,
because the smartphone camera requires sufficient lighting to scan the marker image. In
addition, the limitations of this study are that this media only covers one material, not
covering all archival materials for Class X.The implication of this research is that the
development of e-modules based on augmented reality opens up great opportunities for
innovation in the world of education. The results of this study provide a significant
contribution to the development of technology-based and student-centered learning media.

4. CONCLUSION

The results of the study indicate that the development of an augmented reality-based
e-module for archiving system material in vocational schools has proven effective in
improving the quality of interactive learning. By combining attractive visual elements,
interactive simulations, and the support of the latest technology, this e-module is able to
increase student learning motivation, facilitate understanding of complex concepts, and
significantly improve learning outcomes. Validation from material, language, and media
experts, as well as field trial results show that this e-module has good quality and can be
implemented in the learning process. Therefore, the development of augmented reality-based
learning media is a very appropriate step to answer the challenges in today's education world.

5. REFERENCE

Adukaite, A., Van Zyl, 1., Er, S., & Cantoni, L. (2017). Teacher perceptions on the use of
digital gamified learning in tourism education: The case of South African secondary
schools. Computers & Education, 111.
https://doi.org/10.1016/j.compedu.2017.04.008.

Alamiyah, S. S., Kusuma, A., Juwito, J.,, & Tranggono, D. (2021). Pergeseran Model
Pendampingan Penggunaan Media Digital oleh Orangtua pada Anak di Masa Pandemi
COVID-19 Pendahuluan Pandemi COVID-19 telah menyebabkan perubahan pada
berbagai aspek kehidupan manusia . Untuk mengatasi dan mengurangi dampak resiko
pandemi ,. JCommsci-Journal Of Media and Communication Science, 4(1), 5-12.
https://doi.org/10.29303/jcommsci.v4i2.120.

Alessi, S., & Trollip. (2001). Multimedia for learning, methods and development. Allyn &
Bacon.

Ali, D. F., Omar, M., Abdullah, A. H., Ibrahim, N. H., Mokhtar, M., Zaid, N. M., & Johari,
N. (2021). 5 years into augmented reality technology in education: Research trends,
bibliometric study and its application to enhance visualization skills. WSEAS
Transactions on Systems and Control, 16, 253-260.
https://doi.org/10.37394/23203.2021.16.21.

Antara, I. G. W. S., & Dewantara, K. A. K. (2022). E-Scrapbook: The Needs of HOTS
Oriented Digital Learning Media in Elementary Schools. Journal for Lesson and
Learning Studies, 5(1), 71-76. https://doi.org/10.23887/jl1s.v5i1.48533.

Aristiani, N. K. R., & Agung, A. A. G. (2022). E-Book : Innovative digital learning media for
social science lessons for fifth-grade elementary school. Journal for lesson and
learning studies, 5(3), 410-419. https://doi.org/10.23887/jlls.v5i3.54833.

Artacho, E. G., Martinez, T. S., Ortega Martin, J. L., Marin Marin, J. A., & Garcia, G. G.

665


https://doi.org/10.1016/j.compedu.2017.04.008
https://doi.org/10.29303/jcommsci.v4i2.120
https://doi.org/10.37394/23203.2021.16.21
https://doi.org/10.23887/jlls.v5i1.48533
https://doi.org/10.23887/jlls.v5i3.54833

Interactive Learning Innovation in Archival Material Through the Development of Augmented Reality-Based E-Modules

(2020). Teacher training in lifelong learning-the importance of digital competence in
the encouragement of teaching innovation. Sustainability (Switzerland), 12(7), 1-13.
https://doi.org/10.3390/su12072852.

Asmah, Nursalam, & Quraisy, H. (2022). Mengembangkan E-Module Berbasis Kearifan
Lokal Didukung Aplikasi Flipbook Pengajaran Ips Terhadap Hasil Belajar Siswa
Kelas IV SDN 112 Botto. Pendas : Jurnal Ilmiah Pendidikan Dasar, 7(2), 1063—
1073. https://doi.org/10.23969/jp.v7i2.6198.

Astini, Suni, N. K. (2020). Pemanfaatan Teknologi Informasi dalam Pembelajaran Tingkat
Sekolah Dasar pada Masa Pandemi Covid-19. Jurnal Lembaga Penjaminan Mutu
STKIP Agama Hindu Amlapura, 11(2), 13-25.
https://doi.org/10.47730/jurnallampuhyang.v11i2.194.

Awwaliyah, H. S., Rahayu, R., & Muhlisin, A. (2021). Pengembangan e-modul berbasis
flipbook untuk meningkatkan motivasi belajar siswa SMP Tema Cahaya. Indonesian
Journal  of Natural Science  Education  (IJNSE), 4(2), 516-523.
https://doi.org/10.31002/nse.v4i2.1899.

Beardsley, M., Albo, L., Aragon, P., & Hernandez-Leo, D. (2021). Emergency education
effects on teacher abilities and motivation to use digital technologies. British Journal
of Educational Technology, 52(4), 1455-1477. https://doi.org/10.1111/bjet.13101.

Bianto, M. A., & Aprillya, M. R. (2022). Science Augmented Reality Program Media for
Elementary School Students. JPI (Jurnal Pendidikan Indonesia), 11(3).
https://doi.org/10.23887/jpi-undiksha.v11i3.

Blaschke, L. M., & Hase, S. (2019). Heutagogy and digital media networks: Setting students
on the path to lifelong learning. Pacific Journal of Technology Enhanced Learning,
1(1), 1-14. https://doi.org/10.24135/pjtel.v1il.1.

Carolina, Y. Dela. (2023). Augmented Reality sebagai Media Pembelajaran Interaktif 3D
untuk Meningkatkan Motivasi Belajar Siswa Digital Native. Ideguru: Jurnal Karya
IImiah Guru, 8(1), 10-16. https://doi.org/10.51169/ideguru.v8i1.448.

Chiang, F. K., Shang, X., & Qiao, L. (2022). Augmented reality in vocational training: A
systematic review of research and applications. Computers in Human Behavior,
129(December 2021), 107125. https://doi.org/10.1016/].chb.2021.107125.

Elmunsyah, H., Hidayat, W. N., & Asfani, K. (2019). Interactive learning media innovation:
Utilization of augmented reality and pop-up book to improve user’s learning
autonomy. Journal of Physics: Conference Series, 1193(1).
https://doi.org/10.1088/1742-6596/1193/1/012031.

Firdanu, R., Achmadi, S., & Wibowo, S. A. (2020). Pemanfaatan Augmented Reality sebagai
Media Pembelajaran mengenai Peralatan Konstruksi dalam Dunia Pendidikan
Berbasis Android. JATI (Jurnal Mahasiswa Teknik Informatika), 4(2), 276-282.
https://doi.org/10.36040/jati.v4i2.2657.

Guntur, M. I. S., Setyaningrum, W., Retnawati, H., & Marsigit. (2020). Can augmented
reality improve problem-solving and spatial skill? Journal of Physics: Conference
Series, 1581(1). https://doi.org/10.1088/1742-6596/1581/1/012063.

Hapsari, G. P. P., & Zulherman. (2021). Pengembangan Media Video Animasi Berbasis
Aplikasi Canva untuk Meningkatkan Motivasi dan Prestasi Belajar Siswa. Jurnal
Basicedu, 5(4), 2384-2394. https://doi.org/10.31004/basicedu.v5i4.1237.

Harsiwi, U. B., & Arini, L. D. D. (2020). Pengaruh Pembelajaran Menggunakan Media
Pembelajaran Interaktif terhadap Hasil Belajar siswa di Sekolah Dasar. Jurnal
Basicedu, 4(4), 1104-1113. https://doi.org/10.31004/basicedu.v4i4.505.

Haz, L., Vargas, E., Molineros, Y., & Aviles, J. 1. (2019). Augmented reality as a didactic
tool for development spatial intelligence. Iberian Conference on Information Systems
and Technologies, CISTI, 2019-June. https://doi.org/10.23919/CI1STI.2019.8760688.

666


https://doi.org/10.3390/su12072852
https://doi.org/10.23969/jp.v7i2.6198
https://doi.org/10.47730/jurnallampuhyang.v11i2.194
https://doi.org/10.31002/nse.v4i2.1899
https://doi.org/10.1111/bjet.13101
https://doi.org/10.23887/jpi-undiksha.v11i3
https://doi.org/10.24135/pjtel.v1i1.1
https://doi.org/10.51169/ideguru.v8i1.448
https://doi.org/10.1016/j.chb.2021.107125
https://doi.org/10.1088/1742-6596/1193/1/012031
https://doi.org/10.36040/jati.v4i2.2657
https://doi.org/10.1088/1742-6596/1581/1/012063
https://doi.org/10.31004/basicedu.v5i4.1237
https://doi.org/10.31004/basicedu.v4i4.505
https://doi.org/10.23919/CISTI.2019.8760688

Trinoviorar et al.,

Hidayati, N., & Irmawati, F. (2019). Developing digital multimedia of human anatomy and
physiology material based on STEM education. JPBI (Jurnal Pendidikan Biologi
Indonesia), 5(3), 497-510. https://doi.org/10.22219/jpbi.v5i3.8584.

Juniarsih, W., Maftuhah, Y., & Syamsiyah, S. (2021). Peningkatan Motivasi Belajar
Matematika Simetri Lipat Dan Simetri Putar Melalui Media Sparkol. Educatif Journal
of Education Research, 4(1), 8-17. https://doi.org/10.36654/educatif.v4i1.87.

Kiryakova, G., Angelova, N., & Yordanova, L. (2018). The potential of augmented reality to
transform education into Smart education. TEM Journal, 7(3), 556-565.
https://doi.org/10.18421/TEM73-11.

Kristalia, A., & Yerimadesi, Y. (2021). Efektivitas e-modul larutan elektrolit dan
nonelektrolit berbasis guided discovery learning terhadap hasil belajar siswa kelas X.
Jurnal Pendidikan Kimia Undiksha, 5(2), 54-59.
https://doi.org/10.23887/jjpk.v5i2.37910.

Kumalasari, N., Fathurohman, I., & Fakhriyah, F. (2023). Pengembangan E-Modul Berbasis
Kearifan Lokal Daerah Grobogan untuk Meningkatkan Hasil Belajar Siswa Sekolah
Dasar. Jurnal Paedagogy, 10(2), 554. https://doi.org/10.33394/jp.v10i2.7190.

Kuncahyono. (2018). Pengembangan E-Modul (Modul Digital) dalam Pembelajaran Tematik
Di Sekolah Dasar. JMIE (Journal of Madrasah Ibtidaiyah Education), 2(2), 219-231.
https://doi.org/10.32934/jmie.v2i2.75.

Kurniawati, E. F. (2020). Pengimplementasian e-modul etnokonstruktivisme terhadap
motivasi belajar peserta didik. Jurnal Penelitian Ilmu Pendidikan, 13(1), 10-21.
https://doi.org/10.21831/jpipfip.v13i1.26589.

Maijarern, T., Chaiwut, N., & Nobnop, R. (2018). Augmented reality for science instructional
media in primary school. 3rd International Conference on Digital Arts, Media and
Technology, ICDAMT. https://doi.org/10.1109/ICDAMT.2018.8376523.

Mariono, A., Bachri, B. S., Kristanto, A., Dewi, U., Sumarno, A., Kholidya, C. F., &
Pradana, H. D. (2021). Online Learning in Digital Innovations. Journal of Education
Technology, 5(4), 547. https://doi.org/10.23887/jet.v5i4.40115.

Nopiantari, 1., & Agung, A. A. G. (2021). Meningkatkan Hasil Belajar Melalui Video
Pembelajaran pada Materi Keberagaman Budaya Bangsaku Bermuatan Masalah
Sosial. Jurnal Edutech Undiksha, 8(1), 75-84.
https://doi.org/10.23887/jeu.v9i1.32058.

Nurholisa, Legiani, W. H., & Nida, Q. (2022). Pengembangan Media Pembelajaran
Augmented Reality Berbasis Fenomena Sosial Pada Mata Pelajaran PPKn Di SMAN
1 Mancak. Jurnal Kewarganegaraan, 6(1), 298-306.
https://doi.org/10.31316/jk.v6i1.2430.

Oksa, S., & Soenarto, S. (2020). Pengembangan E-Modul Berbasis Proyek Untuk
Memotivasi Belajar Siswa Sekolah Kejuruan. Jurnal Kependidikan: Penelitian
Inovasi Pembelajaran, 4(1), 99-111. https://doi.org/10.21831/jk.v4i1.27280.

Onal, N. T., & Onal, N. (2021). The effect of augmented reality on the astronomy
achievement and interest level of gifted students. Educ Inf Technol, 26.
https://doi.org/10.1007/s10639-021-10474-7.

Peterson, C. N., Tavana, S. Z., Akinleye, O. P., Johnson, W. H. ., & Berkmen, M. B. (2020).
An idea to explore: Use of augmented reality for teaching three-dimensional
biomolecular structures. Biochemistry and Molecular Biology Education, 48(3), 276—
282. https://doi.org/10.1002/bmb.21341.

Prisila, E., Riska, N., & Kandriasari, A. (2021). Pengembangan Media Pembelajaran
Flipbook Digital Panduan Praktikum Sequence Of Service Pada Mata Kuliah Tata
Hidang. Risenologi: Jurnal Sains, Teknologi, Sosial, Pendidikan, dan Bahasa, 6(2),
9-16. https://doi.org/10.47028/j.risenologi.2021.62.182.

667


https://doi.org/10.22219/jpbi.v5i3.8584
https://doi.org/10.36654/educatif.v4i1.87
https://doi.org/10.18421/TEM73-11
https://doi.org/10.23887/jjpk.v5i2.37910
https://doi.org/10.33394/jp.v10i2.7190
https://doi.org/10.32934/jmie.v2i2.75
https://doi.org/10.21831/jpipfip.v13i1.26589
https://doi.org/10.1109/ICDAMT.2018.8376523
https://doi.org/10.23887/jet.v5i4.40115
https://doi.org/10.23887/jeu.v9i1.32058
https://doi.org/10.31316/jk.v6i1.2430
https://doi.org/10.21831/jk.v4i1.27280
https://doi.org/10.1007/s10639-021-10474-7
https://doi.org/10.1002/bmb.21341
https://doi.org/10.47028/j.risenologi.2021.62.182

Interactive Learning Innovation in Archival Material Through the Development of Augmented Reality-Based E-Modules

Ramadhan, M. A., Handoyo, S. S., & Alfarisi, M. M. (2020). Pengembangan Bahan Ajar
Mekanika Tanah Berbasis E-Modul Pada Program Studi Pendidikan Teknik
Bangunan, Universitas Negeri Jakarta. Jurnal Pendidikan Teknik Sipil (JPenSil), 9(1),
1-7. https://doi.org/10.21009/jpensil.v9i1.11987.

Riastini, P. N., Sriwijnyani, N. M., Suryadarma, 1., & Wangid, M. N. (2020). Innovation in
Elementary Schools: Engaging Augmented Reality and Balinese Folklore for Science
Learning Aids. Universal Journal of Educational Research, 8(12), 6552-6560.
https://doi.org/10.13189/ujer.2020.081220.

Sahin, D., & Yilmaz, R. M. (2020). The effect of Augmented Reality Technology on middle
school students’ achievements and attitudes towards science education. Computers &
Education, 144. https://doi.org/10.1016/j.compedu.2019.103710.

Saripudin, D., Komalasari, K., & Anggraini, D. N. (2021). Value-Based Digital Storytelling
Learning Media to Foster Student Character. International Journal of Instruction,
14(2), 369-384. https://doi.org/10.29333/iji.2021.14221a.

Satria Dewi Pendit, S., Amelia, C., Pilok, N. A., & Sari Sitepu, M. (2022). Pengembangan E-
Modul Discon Berbasis Android (E-Modul Disroid) Materi Bunyi Bagi Siswa
Sekolah Dasar. Scaffolding: Jurnal Pendidikan Islam dan Multikulturalisme, 4(3),
179. https://doi.org/10.37680/scaffolding.v4i3.1941.

Septikasari, R., & Frasandy, R. N. (2018). Keterampilan 4C Abad 21 dalam Pembelajaran
Pendidikan Dasar. Tarbiyah Al-Awlad. https://doi.org/10.15548/alawlad.v8i2.1597.

Seruni, R., Munawaoh, S., Kurniadewi, F., & Nurjayadi, M. (2019). Pengembangan Modul
Elektronik (E-Module) Biokimia Pada Materi Metabolisme Lipid Menggunakan Flip
Pdf  Professional. JTK  (Jurnal Tadris Kimiya), 4(1), 48-56.
https://doi.org/10.15575/jtk.v4i1.4672.

Smith, C., & Friel, C. J. (2021). Development and use of augmented reality models to teach
medicinal chemistry. Currents in Pharmacy Teaching and Learning, 13(8).
https://doi.org/10.1016/j.cptl.2021.06.008.

Sudirman, I. N., Ani, N. K. P., & Utari, P. D. (2020). Pemanfaatan Digital Storytelling
sebagai Media Pembelajaran Tematik di SD. Springer Series on Cultural Computing,
547-558. https://doi.org/10.31764/elementary.v6i1.11519.

Susetya, B. E. F., & Harjono, N. (2022). Pengembangan Media Filter Instagram Berbasis
Augmented Reality sebagai Media Pembelajaran IPA untuk Meningkatan Hasil
Belajar Siswa Sekolah Dasar. Jurnal Basicedu, 6(6), 10056-10072.
https://doi.org/10.31004/basicedu.v6i6.4228.

Sviangga, Sunardi, & Trapsilasiwi. (2018). Analisis Kemampuan 4C’ Siswa Dalam
Menyelesaikan Soal Matematika Berpikir Tingkat Tinggi. Jurnal Kadikma, 9(1), 17—
23.

Syahroni, M., Dianastiti, F. E., & Firmadani, F. (2020). Pelatihan Media Pembelajaran
Berbasis Teknologi Informasi untuk Meningkatkan Keterampilan Guru dalam
Pembelajaran Jarak Jauh. International Journal of Community Service Learning, 4(3),
170-178. https://doi.org/10.23887/1JCSL.V413.28847.

Tagwina, A., Rahmiati, R., Rosalina, L., & Refdinal, R. (2022). Flipbook Maker Based E-
Module in Hand, Foot and Nail Care Courses. Journal for Lesson and Learning
Studies, 5(3), 385-392. https://doi.org/10.23887/jl1s.v5i3.57188.

Tembang, Y. S., & Suharjo. (2017). Peningkatan Motivasi Dan Hasil Belajar Melalui Model
Pembelajaran Think Pair Share Berbantuan Media Gambar Di Sekolah Dasar. Jurnal
Pendidikan Universitas Negeri Malang, 2(6), 812-817.
https://doi.org/10.17977/jptpp.v2i6.9402.

Tempola, F., Muhammad, M., & Mubarak, A. (2020). Penggunaan Internet Dikalangan
Siswa SD di Kota Ternate: Suatu Survey, Penerapan Algoritma Clustering dan

668


https://doi.org/10.21009/jpensil.v9i1.11987
https://doi.org/10.13189/ujer.2020.081220
https://doi.org/10.1016/j.compedu.2019.103710
https://doi.org/10.29333/iji.2021.14221a
https://doi.org/10.37680/scaffolding.v4i3.1941
https://doi.org/10.15548/alawlad.v8i2.1597
https://doi.org/10.15575/jtk.v4i1.4672
https://doi.org/10.1016/j.cptl.2021.06.008
https://doi.org/10.31764/elementary.v6i1.11519
https://doi.org/10.31004/basicedu.v6i6.4228
https://doi.org/10.23887/IJCSL.V4I3.28847
https://doi.org/10.23887/jlls.v5i3.57188
https://doi.org/10.17977/jptpp.v2i6.9402

Trinoviorar et al.,

Validasi DBI. Jurnal Teknologi Informasi dan Ilmu Komputer, 7(6).
https://doi.org/10.25126/jtiik.2020722370.

Wibisana, 1. M. A. P., Suardana, I. N., & Sastrawidana, D. K. (2022). Pengembangan E-
Modul Pembelajaran IPA SMP Kelas VII Berbasis Komik Berpendekatan Jelajah
Alam Sekitar untuk Meningkatkan Hasil Belajar Siswa. Jurnal Pendidikan Mipa,
12(3), 701. https://doi.org/10.37630/jpm.v12i3.632.

Widiantari, N. K. K., Suparta, I. N., & Sariyasa, S. (2022). Meningkatkan literasi numerasi
dan pendidikan karakter dengan e-modul bermuatan etnomatematika di era pandemi
COVID-19. JIPM (Jurnal Ilmiah Pendidikan Matematika), 10(2), 331-343.
https://doi.org/10.25273/jipm.v10i2.10218.

Widodo, S., & Wardani, R. K. (2020). Mengajarkan Keterampilan Abad 21 4C
(Communication, Collaboration, Critical Thinking And Problem Solving, Creativity
And Innovation) Di Sekolah Dasar. MODELING: Jurnal Program Studi PGMI, 7(2),
185-197. https://doi.org/10.36835/modeling.v7i2.665.

Wijayanti, I. D., & Ekantini, A. (2023). Implementasi Kurikulum Merdeka Pada
Pembelajaran IPAS MI/SD. Pendas: Jurnal limiah Pendidikan Dasar, 8(2), 2100—
2112.

Wulandari, F., Yogica, R., & Darussyamsu, R. (2021). Analisis Manfaat Penggunaan E-
Modul Interaktif Sebagai Media Pembelajaran Jarak Jauh Di Masa Pandemi Covid-
19. Khazanah Pendidikan, 15(2), 139-144.
https://doi.org/10.30595/JKP.V1512.108009.

Wulandari, S., Octaria, D., & Mulbasari, A. S. (2021). Pengembangan E-Modul Berbantuan
Aplikasi Flip Pdf Builder Berbasis Contextual Teaching and Learning. JINPM (Jurnal
Nasional Pendidikan Matematika), 5(2), 3809.
https://doi.org/10.33603/jnpm.v5i2.4628.

669


https://doi.org/10.25126/jtiik.2020722370
https://doi.org/10.37630/jpm.v12i3.632
https://doi.org/10.25273/jipm.v10i2.10218
https://doi.org/10.36835/modeling.v7i2.665
https://doi.org/10.30595/JKP.V15I2.10809
https://doi.org/10.33603/jnpm.v5i2.4628

