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Article history: Objective: This study aimed to develop an Augmented Reality (AR)-based
Submitted: April 06, 2025 learning program for family archive management in vocational education,
Final Revised: May 15, 2025 addressing the limited use of AR in office administration subjects. In
Accepted: May 17, 2025 addition, the research sought to enhance students' understanding and skills
Published: July 30, 2025 in digital document management through interactive multimedia content,
Keywords: catering to the learning preferences of Generation Z students who are highly
Augmented Reality; Learning engaged with digital technology. Method: The study employed the ADDIE
Application; Family Archive model, focusing only on the analysis and design of AR content (videos,
Management; Vocational audio, and text), and and development of the AR program using Unity
Education; ADDIE Model software. The AR program was validated by experts for content and material

and tested by 40 students in Faculty of Economics and Business through
questionnaires assessing audio quality, video quality, visual appeal, and
ease of use. Results: This research has completed the analysis, design, and
development of an augmented reality for family archive management in
vocational education. Evaluations by both of experts and prospective user
show that the AR Program as very good for all aspects including usability,
content quality, ease of use, visual appeal, video quality, and audio quality.
The application was deemed suitable for broader implementation and
further effectiveness testing in classroom settings. Novelty: This study
contributes to the limited research on AR applications in office
administration education and offering an innovative tool for vocational
students in the learning family archive management. Integrating multimedia
elements such as video, audio, and text in AR program provides an
innovative and engaging learning experience, aligning with the digital
literacy needs of Generation Z. Future studies should continue
implementation and evaluation phases to demonstrate that The AR program
effectively enhances teaching and learning process in vocational education.

INTRODUCTION

Technology in education has rapidly evolved and significantly influenced teaching
and learning processes in the classroom. The use of Augmented Reality (AR) in learning
has transformed how students interact with technology (Liu et al., 2024). AR is a digital
technology capable of integrating digital and physical information (Makhenyane, 2024).
It enables virtual objects to be projected into the real world, giving the impression of real-
life objects through the aid of computer and mobile phone technology (Arena et al., 2022;
Kamiriska et al., 2023). One of the earlier studies on virtual objects integrated with the
real world was conducted by Ahlers et al. (1995), who noted that virtual graphic objects
in their program were not yet capable of filling real-world design environments. They
also emphasized that distributed AR application development becomes easier when
interface, interaction, and distribution concerns are separated. With Al integration, AR
can incorporate 3D holograms as well as auditory and sensory feedback in real-time
environments (Ragnhildstveit et al., 2023).
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AR s a promising technology in revolutionizing education, presenting a new model
of teaching and learning suited for 21st-century needs (Elmgaddem, 2019). The rise of
digital technology demands vocational education to adapt, including the consideration
of AR integration in learning processes (Dobricki et al., 2020). The close relationship
between vocational education and industry necessitates that stakeholders in education
align with the technologies used in industry and integrate them into teaching and
learning (Rosyadi et al., 2023). Lester & Hofmann (2020) highlighted that AR use in
vocational training enhances learner control, collaboration, and decision-making.
Lukman et al. (2021) added that students using AR tools perform well in learning, as
shown by increased self-directed learning, better digital literacy, and stronger critical
thinking skills. Furthermore, Stender et al. (2021) stated that the integration of AR in
vocational education significantly supports skill acquisition. Vocational education is
inherently skill-focused rather than solely knowledge-based (Sharov, 2020). However,
Tobback et al. (2024) argue that vocational education is designed not only to impart skills
but also to provide relevant knowledge in specific fields.

Learning that leverages digital resources is believed to improve both knowledge
and skills and better align graduates” competencies with future industry needs (Astuti et
al., 2021; Branca et al., 2020). Compared to the previous decade, the quality of vocational
teaching has improved significantly (Uriarte-Portillo et al., 2023). However, in the 21st
century, teaching must be understood as a form of andragogy —adult learning —rather
than mere pedagogy or knowledge transfer (Schmid et al., 2021). This implies that
educators serve not only as providers of learning resources but also as facilitators who
encourage students to expand their own knowledge (Petrov & Atanasova, 2020; Marin et
al., 2022). Ideally, students should be able to construct their knowledge independently,
and AR can be a useful tool —especially when teaching abstract concepts. AR has been
shown to enhance students’ capabilities (Hughes & Maas, 2018; Harahap et al, 2020;
Murniati et al. 2020). Likewise, Kholiq (2020) found that AR positively impacts learning
outcomes.

Most students in vocational education are part of Generation Z, a generation that
has grown up immersed in information technology (Mohr & Mohr, 2017; Tiyastuti, 2019).
They are known as Digital-Natives who live their lives in a digital environment and are
connected through social networks so that they naturally develop digital competence
(Jones & Lea, 2008; Porat et al., 2018). One of the defining characteristics of Gen Z is their
close attachment to smartphones (Ahmed, 2019; Rushda & Nawarathna, 2021).
According to surveys, Gen Z spends an average of four hours a day on the internet via
smartphones (Reza & Tinggogoy, 2022; Wijoyo et al., 2020), indicating how integral
smartphones are to their lives. This situation calls for the development of learning media
tailored to Gen Z'’s habits, especially in vocational education.

Ideal learning must be designed in accordance with learning students” needs and
the intended learning objectives (Bates, 2015; Cahyono et al., 2022; Isman, 2011).
Appropriate media can significantly improve the quality of learning (Kozma, 1991;
Mayer, 2014). As emphasized by Ramadhani & Rosy (2023), the development of AR
technology in office administration is still minimal and requires further exploration.
Therefore, this study aims to develop an augmented reality (AR) program specifically
designed for learning digital document management especially for topic Family Archive
Management. It is hoped that the integration of AR in office administration learning will
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enrich research on educational technology and contribute to improving the quality of
vocational education.

RESEARCH METHOD

This study employed a research and development (R&D) approach using the
ADDIE model including Analysis, Design, Development, Implementation, and
Evaluation (Deng et al., 2024; Liu & Fan, 2023). However, in this research, the researcher
focused on the analysis, design, and development phase and did not proceed to the
implementation and evaluation phase. The following are the phases in this research:

Analyze Design Development

* Course learning * Flowchart design * Content
outcomes « Interface design development
« Identification of * Content finalization
learning resources « Expertvalidation
* Limited trial

Figure 1. Research Procedure

The first phase, need analysis phase, is analyze course learning outcomes and
identify the learning resource needs required for learning family archive management in
the Office Administration undergraduate program. The design phase included designing
the AR program by creating flowcharts and interface layouts (Cahyadi, 2019; Firmansyah
et al., 2022). The development phase involved content development, creating content
barcodes, which were then integrated into the AR program design, finalizing the content,
validation and usability testing. The content developed in this AR program is learning
video and audio. However, in this article, the researcher only focuses on the development
of the AR program while the development of video and audio content has been carried
out in the previous stages. The content that has been prepared is then combined in the
AR program by creating barcodes to be accessed through the AR program via barcode
scanning. This allowed the barcodes to be read and transformed into video and audio as
learning media for students. The final product of this research and development is a new
software product in the form of an Android learning application (.apk). Following
development, a validation process was conducted to assess the feasibility of the AR
program. Validation consisted of internal validation to assess the feasibility of the
developed AR program based on expert input and external validation to gather user
feedback.

Participants in this study consisted of students and lecturers consisting of 3 groups
for the stages of needs analysis, validation, and limited trials. The needs analysis stage
involved 108 students of office administration education, faculty of economics and
business, Yogyakarta state university who took the Archives Management course. The
validation process involved 2 lecturers who have expertise in the field of archiving and
learning media as program validators. While the limited trial stage involved 40 students
as prospective users of AR learning media in the next semester.
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Data collection techniques and instruments included questionnaires covering both
validation and limited tria, with a five-point scale namely Very Good (VG), Good (G),
Fair (F), Poor (P), and Very Poor (VP). This activity is to assess whether the AR program
that has been developed is feasible to use from the assessment of experts and prospective
users. The assessment questionnaire for material and media experts includes aspects of
usefulness, content and ease of use. While the assessment questionnaire by prospective
users includes audio quality, video quality, visual appeal and ease of use.

Tabel 1. Validation Range

No Average Score Range Category Grade
1 41-5 Very Good A
2 3,1-4 Good B
3 21-3 Fair C
4 11-2 Poor D
5 0-1 Very Poor E

Data analysis for validation testing was conducted using descriptive statistics. The
data interpretation utilized a modified trend category, as shown in table 1 Validation
Range. The media must at least meet the "Good" (B) category during the validation and
limited trial stages to be considered feasible (Hasibuan et al., 2018).

RESULTS AND DISCUSSION
Results

Analysis Phase
The first stage carried out is to identify learning needs through analysis of learning
outcomes and identification of learning resource needs required in learning archival
management, especially on the topic of family archiving in the Office Administration S1
study program.

Learning Outcomes Analysis

In the learning achievement analysis stage, the researchers conducted an analysis of
the implementation plan for Archives Management learning in the Office Administration
Education study program, Faculty of Economics and Business, Yogyakarta State
University. The description of the Archives Management course can be seen in Figure 2,
while the topic of family archive management can be seen in Figure 3.
A. Course Description

This course is designed to equip students with the knowledge to manage archives both manually
and digitally by leveraging technology and information. In its delivery, the course employs
innovative, student-centered learning (SCL) models that actively engage students in all class
activities. Beyond participation, students also contribute through hands-on practice in records
management, storage, evaluation, and retention. To assess the achievement of these competencies,
a variety of assessment methods both test and non-test are used. For example, students complete
written exams in essay or objective formats, develop coursework assignments, and are evaluated
through observation.

Figure 2. Course Description
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Mempraktikan | 1. Konsep pengelolaan Project Based | 1. Mahasiswa penjelasan dosen | 3x50” | 1. Kognitif 1. Menjelaskan proses 15 Al
pengelolaan arsip keluarga Learning tentang pengantar arsip 3x100* | 2. Psikomotorik pengelolaan arsip B.1
arsip keluarga |2. Penyimpanan arsip Diskusi keluarga, penyimpanan, keluarga B.2

keluarga perawatan dan penyustuan 2. Mempraktikan B3
3. Perawatan dan 2. Mahasiswa mempelajari pembuatan klasifikasi
penyusutan arsip materi melalui aplikasi arsip keluarga.
keluarga pembelajaran yang telah 3. Mempraktikan proses
disediakan penyimpanan dan
3. Mahasiswa membuat penemuan kembali arsip
12-14 klasifikasi arsip keluarga keluarga
berdasarkan kelompok yang 4. Menganalisis proses
telah ditentukan perawatan dan
4. Mahasiswa malakukan penyusutan arsip
analisis proses penyimpanan keluarga
dan penemuan kembali arsip
keluarga
5. Mahasiswa mempraktikkan
proses perawatan dan
penyutan arsip keluarga

Figure 3. Lesson Plan for Family Archive Management (Sessions 12-14)

Based on information from the course description (Figure 2), it is known that this
course aims to provide knowledge and skills to students so that they are able to manage
archives manually or digitally using technology and information. Family archive
management is one of the main topics in this course. Based on this information, it means
that the learning materials that will be discussed in the topic of family archive
management are 1) The concept of archive management, 2) The process of storing
archives, 3) Maintenance and care of archives and 4) Archive reduction.

Identification of Learning Resource Needs

Based on learning outcomes, relevant content to be integrated into the AR
application needs to be identified. To facilitate students in learning the sub-topics,
researchers designed learning resources to be developed. The required content is
presented in the following table.

Table 2. Content Design for AR application

Topic Subtopic Type Total
Record Family archive Text 1
Management management Video 1
Concept Audio 1

Classification Text 1

of record Video 1

Audio 1

Record storage Equipment on Text 1
process storage process Video 1
Audio 1

Achaive Text 1

storage Video 1

Audio 1

Record Equipment on Text 1
Maintenance maintenance Video 1
process Audio 1

Family archive Text 1

maintenance Video 1

Audio 1

Record Retention Text 1
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Topic Subtopic Type Total
Retention  of Video 1
family record Audio 1
concept

Archive Text 1
Retention Video 1
Schedule Audio 1
Family record Text 1
retention Video 1
Audio 1

Based on the four topics that have been analyzed previously, the researcher
developed it into 9 subtopics. To facilitate all student learning styles, each subtopic has
features in the form of text, video, and audio. As an opening in this application, the
researcher also added 1 opening text, 1 opening video, and 1 opening audio. For that, in
this AR application there are 10 video contents, 10 text contents and 10 audio contents.
This content requirement is to facilitate archiving learning with the sub-topic of family
archive management.

To find out the readiness of students in owning adequate technology, the researcher
conducted a survey on the learning facilities owned by students. The survey was
conducted on 200 students but only 108 participants were willing to answer the
questionnaire. The results of the questionnaire presented in figure 5 show that 100% of
students have laptops and smartphones as devices used in the learning process.
Therefore, the researcher's decision to develop an augmented reality (AR) application is
right if it is based on the conditions of the students.

Learning Devices Owned

= Smartphone Only = Smartphone and Laptop
|

Figure 4. Student Learning Devices Survey Results

Design Phase

The second phase is the AR program design. The AR design is made using a simple flow
diagram, as in Figure 5. The phase of creating the AR program design is inspired by
research conducted by Darmawiguna et al. (2014), with similar application, namely an
AR application using physical book scanning techniques. The difference is this
application uses physical books and e-books.
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QR Code Marker Library

\ 4
s onec N
3 Program AR Output
. q = Aplication AR
AR Library  [—> . (Android) ||

Sound Library

|

Figure 5. Object Input/Output &Module Design of the AR Book program

The researcher designed an AR program flowchart to facilitate the design of the
program that will be carried out at the development stage. The AR program flowchart

can be seen in Figure 6.

Open AR
Program

Vg '

Sound On/Off

Y

Home

No

Nol QR Video | | QR Audio |

No

Open No Open

Yes Video Audio
Yes
Yes Yes
Display Display Display Display
About Program Object Object Developer

Figure 7. Augmented Reality (AR) Program Flowchart

Based on the flowchart, it can be seen that when operating the AR program, it will
enter the home menu. In the home menu there is a menu about the program, QR video,
QR audio, about the developer and voice control on/off. The next stage is the creation of
the interface design for the AR program. The AR user interface is developed using
PowerPoint to keep the design simple and avoid complications during the development
phase. The interface design is shown in Figures 8 and 9.
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The Tittle

Figure 9. AR Program Opening Page Interface Design

| VIDEO 1 | | VIDEO 6 |
’ VIDEO 2 | | VIDEO 7 |
’ VIDEO 3 | | VIDEO 8 |
| VIDEO 4 | | VIDEO 9 |
| VIDEO 5 | | VIDEO 10 |

Figure 10. AR Program Video Reader Page Interface Design

Development Phase

In the content development phase for the AR program, all tasks have been
completed. The developed content includes 10 instructional videos and audio materials
aligned with the predetermined topics (see Table 2). The video development process
involved script writing, video recording, editing, and exporting to MP4 format. A sample
script for one of the videos is shown in Figure 11, while an example of the video recording
process appears in Figure 12. Figure 13 presents an example of the exported video output.
The finished exported video is then converted into audio, then all audio is uploaded to
SoundCloud to be displayed in the AR program (Figure 14) . However, this article will
focus on the discussion of AR program development, so the video and audio production
processes are not described in detail.
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SUKIF1 VIDEU KEAKSIFAN
11. PENYUSUTAN ARSIP KELUARGA

Scene Visual Audio Narasi/Voice Over Durasi Note
1. Presenter (big close 1. Narasi Hai sobat pembelajar 00:12 - Lokasi lab simulasi
up/CU) 2. Backsound perkantoran/tempat yang
bebas Hari ini saya ingin bersih-bersih arsip proporsional

keluarga nih. Sudah saatnya memisahkan Background real shoot

mana yang masih bisa disimpan atau mana Peraga memegang document
yang sudah saatnya untuk dimusnakan. keeper dan gunting

Kira-kira bagaimana prosesnya ya,
penasarankan, yuk lah gas.

2. Opening Opening 00:13 Contoh video simple opening
Sound (syarat logo Kemendikbud, logo
UNY, logo merdeka belajar, tulisan
Prodi Pendidikan Administrasi

Perkantoran)
3. Presenter (CU & Two 1. Voice Over | Untuk melakukan proses penyusutan arsip 00:60 - Lokasi lab simulasi
Shoot) 2. Backsound keluarga secara manual dapat dimulai dari perkantoran/tempat yang
bebas langkah berikut ini yaitu proporsional

1. Ambil document keeper yang kita - Background real shoot
gunakan untuk menyimpan arsip - Aktivitas
keluarga 1. Peraga mengambil document

2. Cck dokumen mana yang sudah tidak keeper
digunakan atau terpakai. Misalnya 2. Peraga menyisir satu persatu
kartu keluarga lama karena ada lembaran di document keeper

Figure 11. Video Script for AR Program Content

PENYUSUTAN
ARSIP
KELUARGA

-I Ambil dokumen keeper
e arsip keluarga

Cek dokumen yang
tidak terpakai

Pisahkan dokumen ke
tempat yang disediakan

Gunting dokumen menjadi
bagian yang sangat kecil

Figure 13. Example of The Video for AR Program
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Figure 14. The Audio Content for AR Program

The next process is to combine all content so that it can be combined in the AR
program, in this process the researcher uses Unity software. There are several stages that
must be done, namely creating a QR code, combining objects and embedding the QR code
in the e-book. This process begins by creating a QR code to recognize objects embedded
in the Unity database, this QR code will be used to display output in the form of audio or
video. An example of a QR code embedded in an e-book can be seen in Figure 8. The next
process is the process of combining 3D objects and objects that have been licensed in
Vuforia so that they can be recognized as videos, we use the Unity application. To
recognize the AR objects that have been developed, the user is required to simply move
the QR code to play the content. Here is the QR Code Video AR concept of family archive
management and the concept of family archive maintenance.

Figure 16. Main Page Display of the Family Archive Program
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Figure 17. The Main Page Display of the Family Archive Application

The final stage of the development process involves exporting the AR program so
it can be installed on a smartphone. Once everything is connected, the program is built
with a .apk extension (Android), enabling users to scan AR markers that trigger the
embedded videos stored in the AR database. The Android application (.apk) can be
downloaded from the following link: https:/ /bit.ly/apkarsipkeluarga. The final display
of the program can be seen in Figures 16 and 17. The barcode is then embedded in the e-
book and textbook (figure 18), allowing students to show video and audio-based learning
materials using the AR program on the Smartphone (figure20). To install the AR
program, students should follow the instructions shown in Figure 19.

et i e e ag et ot aanrs avapns i g S an gt s s

ngatan. Pengelolaan arsip yang baik akan membuat penemuan kembali
orsip tersebut dengan cepat.

Scan Disini Yuk

Untuk Video Penjelasannya =~
DREINEEDS

PANDUAN PENGGUNAAN
Augmented Reality <=1|f:
Pengelolaan Arsip Keluarga

O Tim Penyusun O

Yuliansah, MPd.
Arwan Nur Ramadhan, M.Pd.

Download Aplikasi [a] ,E’

1. Buka Camera o]
2. Scan QR-Code berikut O]

o 2037718
1. Buka laman: https:/bitly/apkarsip Install Aplikasi 1
2. Klik tombol download

1. Buka file manager pada smartphone

2. Cari hasil download aplikasi

3. KikiInstall aplikasi
Jalankan Aplikasi 4 Bukaaplikasi @ uuorenssuan

e

5. Izinkan akses
1. Setelah selesai install, Buka aplikasi

2. Temukan icon “Arsip Keluarga® di
4 Gunakan Aplikasi

smartphone dan posisikan landscape
3. Klik “Video AR”
1. Pilih judul Augmented Reality (AR)
2. Siapkan/buka Marker AR

3. Arahkan camera pada marker AR
4. Materi akan muncul pada Marker AR

[ S | e PO

D EP DY
Figure 19. The Guide to Using the AR Program
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Figure 20. The AR Program Video Output Display

Validity Stage

The validation test process is carried out to ensure that the development process
and results of the AR program are in accordance with the learning objectives. The
validation test process involves 2 experts consisting of an expert in archive management
to provide validation of the material content and an expert in learning media to provide
validation related to media content. The validation results can be seen in Figure 12 below.

4.00
3.00

2.00 Expert2

1.00

Expertl
0.00
Usefullness Content Ease for Use

EExpert] BExpert2
Figure 21. Summary Results of Validity Test

Based on table 1 and figure 12, the average validation score obtained from the
experts shows that all validation results obtained a very good score (A). This indicates
that the development of AR-based media is highly aligned with scientific principles,
learning objectives, and ease of use. However, there are some inputs from experts for
improving the AR program in several parts. Based on expert feedback, the video menu
should display video titles only, instead of using labels such as "Video 1," "Video 2," and
so on (Figure 8). This change is intended to make it easier for users to select videos based
on the desired title. Therefore, the revision involved replacing the numbered video labels
with the corresponding video content titles. Another suggestion was to change the QR
code format in the e-book —from a standard barcode format to a uniquely patterned QR
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code, as shown in Figure 13. This aims to provide a distinctive characteristic that allows
for faster QR code scanning compared to the standard format.

VIDEO 7

VIDEO 8

ENYIMPANAN ARSIP MANUAL ——
ENYIMPANAN ARSIP ELEKTRONIK
S ‘

VIDEO 9

| PERAWATAN ARSIP ELEKTRONIK

Before

TG UG U SCUUYUT UURT UL UUPUT USHUIIYG STUUYUL SUTTIVGH

ingatan. Pengelolaan arsip yang baik akan membuat penemuan kembali

Scan Disini Yuk [= -JF!&E arsip tersebut dengan cepat.
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Gambar 1. QR-Code Video Penjelasan Pengantar Arsip Keluarga
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pengelolaan arsip masih belum baik. Salah satu faktor yana menyebabkan

Gambar 1. Video Arsin

Figure 22. Revision from Experts

Limited Trial
The next process is a limited trial to 40 students as prospective users of the AR program
in the future. This limited trial stage is carried out to obtain input related to audio quality,
video quality, visual appeal and ease. The following is descriptive data about the limited
trial.
Table 3. Desriptive Statistic of The Feasibility Test
Audio Quality  Video Quality = Visual Appeal Ease to use

Mean 4,55 4,575 4,475 4,275
SD 0,749 0,747 0,861 1,320
Minimum 1 1 1 1
Maximum 5 5 5 5
Count 40 40 40 40

The results of the feasibility test on 40 students showed that the quality of video
content was the highest with a score of 4.575, then audio quality 4.55. While the visual
aspect scored 4.475 followed by ease of use 4.275. The average usability test score was
4.468 (very good). Therefore, the AR program developed is worthy of being implemented
in further research.

Discussion

Technology has become an important part of the education field because it can
have a positive impact on the quality of learning and teaching (Teoh et al., 2022). Trends
show that students have shifted from conventional learning methods to computers and
internet-based digital media (Anggrawan et al., 2021; Nickl et al., 2022). Based on the
evaluation of student behavior in class, it shows that the level of student focus in reading
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books is only within the range of 11-15 minutes, after which they tend to get bored which
is indicated by shaking their heads, looking at their handphone, yawning, getting angry,
and even crying (Zhao et al., 2025). Zhao et al. (2025) added that most students expressed
their boredom in studying by shaking their heads and looking at their phones. On the
other hand, manual reading books only accommodate certain learning styles. Instruction
tailored to a person's preferred learning style will result in much better learning or
retention than providing the same instruction in a person's non-preferred learning style
(Hattie & O’Leary, 2025; Rogowsky et al., 2015). So, digital media is believed to be
superior to being the answer to academic problems in the learning process in the current
era (Grossman et al., 2009; Kang & van Es, 2019).

According to Radosavljevic et al. (2018), the use of AR in mobile learning can
shorten the time students take to complete assignments and improve the quality of their
work in vocational education settings. Moreover, the use of AR in vocational learning has
been found effective in enhancing learner control, collaboration, and decision-making
abilities relevant to workplace satisfaction (Lester & Hofmann, 2020). Belani & Parnami
(2020) also stated that AR can be well integrated and add value to training and
development processes for workers with special abilities in the industry. Therefore, AR
development can be an innovative solution for improving the quality of learning in
vocational education (Sabitri et al., 2024). AR technology offers a more vivid and realistic
learning experience, allowing students to actively engage with the material and develop
skills through realistic virtual simulations and practices (Supriyanto et al., 2023).

The AR development process shows that content must be aligned with the
characteristics of learners. Most students in vocational education are members of
Generation Z. Generation Z is distinct from previous generations as they have grown up
immersed in the development of information technology. One defining feature of
Generation Z is their close connection to smartphone technology (Ahmed, 2019; Rushda
& Nawarathna, 2021). This is further confirmed by the fact that all prospective users own
smartphones that support learning through applications. The selection of video and
audio content is not only tailored to users' needs but is also a fundamental concept in AR
system integration. As stated by Weng et al. (2013), AR is an example of ICT that satisfies
users by integrating various content such as videos, 2D /3D images, text, audio, and even
animations with audiovisuals in an augmented environment.

Validity test results show that the developed AR program functions as expected.
The development of AR program as learning media almost always yields positive results
in validity testing. Previous studies such as those by Anggrawan et al. (2023), Hughes &
Maas (2018), Ramadhani & Rosy (2023), and Suhaizal et al. (2023) concluded that validity
or alpha test results show good to excellent outcomes. The usability test results reinforce
that the AR program meets the expectations of its target users —Generation Z. This is
evident from the positive responses toward the quality and attractiveness of the audio,
video, and AR user interface. These results further emphasize that AR-based learning
media are well-suited for Generation Z students, who prefer digital technology in their
daily lives (Ismail et al., 2021; Kibat et al., 2023). Using content such as video and audio
enriches the AR program and accommodates the learning needs of Generation Z, who
are more interested in visual media compared to conventional learning methods like
reading textbooks or listening to lectures (Lai & Cheong, 2022; Mahmud et al., 2024).
Therefore, the integration of AR as a learning aid in vocational education is not only
relevant but also essential in addressing the needs and learning characteristics of this
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generation. AR technology offers a more vivid and realistic learning experience, enabling
students to actively engage with the subject matter and develop skills through realistic
simulations and virtual practice (Supriyanto et al., 2023).

With successful testing in the early stages, this AR program can now be used in
the learning process or tested empirically in real classroom settings. According to
Anggrawan et al. (2023), a validated AR program can serve as an alternative to replace
traditional face-to-face teaching while ensuring good learning outcomes. Although AR
holds great potential and a positive impact in learning processes, its adoption in
education, marketing, healthcare, entertainment, and industry still requires significant
effort due to the many complex challenges it faces (Villagran-Vizcarra et al., 2023).
Therefore, future research should focus on testing the effectiveness of the developed AR
program in real educational environments.

CONCLUSION

Fundamental Finding: The Augmented Reality (AR) program for the Family Archive
Management course as one of an innovative solution in digital era learning due to a
solution to vocational student problems. This research has completed the analysis,
design, and development of an augmented reality for family archive management in
vocational education. Evaluations by both of experts and prospective user show that the
AR Program as very good for all aspects including usability, content quality, ease of use,
visual appeal, video quality, and audio quality. Implication: This AR-Based program
plays a pivotal role for accommodate students to learning family archive management
with flexibility. Moreover, the module can serve as a model for other disciplines to adopt
similar innovative approaches to enhance the quality of digital learning in vocational
education especially for administration education field. Limitation: This study has
limitations because it focuses solely on the development of the AR program and does not
detail the processes of creating video, audio, and text content. Additionally, the study is
confined to the analysis, design, and development phases, without covering
implementation or evaluation. Future Research: Future studies should continue
implementation and evaluation phases to demonstrate that The AR program effectively
enhances teaching and learning process in vocational education.
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