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ABSTRACT

Vocational health education, particularly diploma-level nursing programs, faces challenges in anatomy learning that
still rely on conventional methods using mannequin models and two-dimensional atlases. This study aimed to
develop and evaluate an Android-based Augmented Reality (AR) anatomy application designed for vocational
nursing students at STIKES Al Islam Yogyakarta. The development process employed the ADDIE model (Analysis,
Design, Development, Implementation, and Evaluation). Usability evaluation was conducted using the User
Experience Questionnaire (UEQ) and the System Usability Scale (SUS) involving 40 students. The UEQ results
showed an overall score of 1.80 (Excellent category), with the Novelty scale achieving the highest score (1.93) and
the Efficiency scale the lowest (1.68). The average SUS score was 81.3, categorized as Excellent/Grade A.
Effectiveness testing using pre-test and post-test assessments demonstrated an improvement in practical
examination scores from an average of 55.4 to 81.1, with an N-gain score of 0.57 (moderate category). The findings
indicate that the AR anatomy application is feasible for use and effective in improving the practical skills of
vocational nursing students.
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1. INTRODUCTION

Vocational education in the health sector, particularly in Diploma III (D3) Nursing programs, requires
students to possess strong practical competencies and clinical skills as preparation for providing
professional healthcare services [1]. One of the fundamental competencies that must be mastered is a
comprehensive understanding of human anatomy, as anatomical knowledge serves as the primary
foundation for various nursing procedures, including physical assessment, catheter insertion,
intramuscular injection, intravenous therapy, and emergency care management [2]. A thorough
understanding of the structure and function of human organs significantly influences the accuracy of
clinical decision-making and patient safety [3]. However, current practice indicates that conventional
anatomy learning methods, which still rely on static mannequins, two-dimensional atlases, image-based
media, and lecture-based instruction, have not been fully effective in developing students’ three-
dimensional spatial understanding [4]. These limitations in learning media often cause students to
experience difficulties in visualizing the actual shape, position, and interrelationships among body
organs, resulting in less interactive learning processes and suboptimal comprehension of anatomical
concepts [5]. In addition, the limited availability of teaching aids and the lack of direct practical
experience remain significant challenges in improving the quality of anatomy education in vocational
nursing programs.

STIKES Al Islam Yogyakarta, as an institution providing vocational nursing education, faces
similar challenges in the teaching and learning process of anatomy and physiology [6]. Based on
preliminary observations and interviews with practicum supervisors, it was found that more than 60%
of Diploma III Nursing students experienced difficulties in accurately identifying the location, shape, and
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interrelationships among body organs, particularly during anatomy and physiology practical sessions.
This condition indicates that students’ understanding of anatomical concepts remains largely theoretical
and has not been fully integrated with the practical clinical skills required in professional healthcare
settings [7]. The limited availability of interactive three-dimensional learning media, the continued use
of conventional teaching aids, and the lack of opportunities for independent repetitive practice are
considered major factors contributing to the low achievement of students’ practical competencies [8].
In addition, learning methods that are predominantly lecturer-centered tend to reduce students’ active
engagement in exploring anatomical structures visually and comprehensively [9]. The impact of these
challenges not only affects students’ academic performance but also has the potential to reduce their
readiness for clinical practice and professional work in healthcare services.

The advancement of Augmented Reality (AR) technology has created new opportunities for
innovation in learning media within the healthcare sector [10-16], particularly in the study of human
anatomy [17]. AR is a technology capable of integrating three-dimensional virtual objects into real-world
environments in real time [18], thereby creating a more immersive [19], interactive [20], and contextual
learning experience [21]. Unlike Virtual Reality (VR), which completely replaces the real environment
with a virtual world [22],[23], AR maintains the real-world context while adding digital information
layers such as 3D models, animations, and interactive visualizations that can be observed from multiple
perspectives [24]. In the educational context, the implementation of AR technology is considered capable
of increasing students’ motivation and engagement in the learning process by providing a more
attractive learning experience compared to conventional methods [25]. AR has also been shown to assist
students in understanding complex concepts, improving spatial visualization abilities, and
strengthening long-term information retention [26]. Through more realistic and interactive
visualization of body organs, students can study anatomical structures more comprehensively, conduct
independent exploration, and connect theoretical knowledge with clinical practice more effectively.

Several previous studies have developed Augmented Reality (AR) applications for anatomy
learning at the university level with positive outcomes [27]. Research findings indicate that the use of
AR can improve students’ understanding of anatomical materials compared to conventional learning
methods [28]. The implementation of AR has also been proven to enhance students’ confidence in
identifying anatomical structures through more interactive and visual learning experiences [29].
Nevertheless, the development of AR applications specifically designed for vocational nursing education
in Indonesia, particularly those that consider the characteristics of the Diploma III curriculum and the
profile of vocational students, remains very limited.
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Figure 1. The Human Body

The novelty of this study lies in three main aspects that distinguish it from previous research.
First, this study develops an Augmented Reality (AR) application customized to the curriculum of the
Diploma III (D3) Nursing Program in Indonesia and aligned with the competency standards established
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by Persatuan Perawat Nasional Indonesia (PPNI). Therefore, the learning materials presented are more
relevant to the needs of vocational nursing education. Second, the developed application not only
provides general visualization of human anatomy but also integrates anatomical content within the
context of clinical nursing procedures frequently performed by students, such as physical assessment,
injections, intravenous therapy, and other nursing procedures. This approach is expected to help
students connect anatomical concepts with clinical practice in a more contextual and applicable manner.
Third, this study employs a comprehensive usability and user experience evaluation using the
internationally validated User Experience Questionnaire (UEQ) and System Usability Scale (SUS)
instruments. As a result, the quality of the application can be assessed not only from technical aspects
but also in terms of user comfort, effectiveness, efficiency, and satisfaction. Thus, this study is expected
to produce an AR-based learning medium that is not only technologically innovative but also adaptive,
contextual, and meaningful in supporting the improvement of vocational nursing students’
competencies.

The objectives of this study are: (1) to develop an Augmented Reality (AR)-based anatomy
application that meets the learning needs of Diploma III (D3) Nursing students at STIKES Al Islam
Yogyakarta; (2) to evaluate the usability and user experience of the developed application using the User
Experience Questionnaire (UEQ) and System Usability Scale (SUS) instruments; and (3) to measure the
effectiveness of the application in improving students’ practical skills and understanding of anatomy
through the analysis of pre-test and post-test results. Through this study, the developed AR application
is expected to become an innovative learning medium that is interactive, user-friendly, and effective in
supporting the anatomy learning process in vocational nursing education.

2. RESEARCH METHOD

A. Research Design

This study employed a Research and Development (R&D) approach using the ADDIE model (Analysis,
Design, Development, Implementation, and Evaluation) [30]. The ADDIE model was selected because its
systematic framework and continuous evaluation cycle are highly suitable for the development of
technology-based learning media. The study was conducted at STIKES Al Islam Yogyakarta. The ADDIE
model used in this study is presented below.

Analyze

Development

Figure 2. Model ADDIE
B. Research Participants
The research subjects consisted of 40 active students from the Diploma III (D3) Nursing Program at

STIKES Al Islam Yogyakarta who were selected using purposive sampling. The inclusion criteria were:
(1) registered as active students in the third or fifth semester; (2) possessing an Android smartphone
with at least Android version 8.0 (Oreo); (3) having no prior experience using AR applications for
anatomy learning; and (4) willing to participate in all stages of the study. The study also involved five
expert validators, consisting of two nursing subject-matter experts, two learning media experts, and one
usability expert.
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Table 1. Characteristics of Research Respondents

Characteristics Category Frequency (n) Percentage (%)
Male 16 40%
Gender

Women 24 60%

Semester 3 22 55%

Semester

Semester 5 18 45%

Smartphone >2 Year 37 92.5%
Experience 1-2 Year 3 7.5%
Yes 12 30%

Familiar AR

No 28 70%

C. ADDIE Development Stages

The Analysis phase included the identification of user needs through in-depth interviews with eight
nursing lecturers and Focus Group Discussions (FGDs) involving 15 Diploma III (D3) Nursing students
to identify the main challenges in anatomy and physiology learning. The analysis process focused on
students’ difficulties in understanding the spatial structure of body organs, the limitations of interactive
visual media, and the need for more flexible and contextual independent learning. In addition, user
characteristic analysis was conducted to examine students’ digital technology skills and their readiness
for the implementation of augmented reality-based learning media in the instructional process.
Curriculum analysis was carried out on the Basic Biomedical Science and Anatomy and Physiology
courses based on the intended learning outcomes and competency standards established by the Asosiasi
Institusi Pendidikan Vokasi Keperawatan Indonesia. The results of this analysis served as the foundation
for determining the learning content, application features, and instructional scenarios to be developed
in the subsequent stages.

Figure 3. 3D Augmented Reality Design
The Design phase produced the application specifications based on the results of the user needs
analysis and the learning objectives of nursing anatomy education. This phase included: (a) the
development of interactive storyboards for the human anatomical system, illustrating the AR
visualization flow, user interactions, and learning scenarios; (b) the design of an information
architecture based on clinical nursing taxonomy to facilitate material navigation and the integration
between organ systems and nursing procedures; (c) the creation of wireframes and user interface
prototypes referring to Google’s Material Design guidelines to ensure visual consistency, usability, and
responsive user experience on mobile devices; and (d) the development of evaluation instruments in the
form of nursing clinical case-based questions designed to measure anatomical understanding, case
analysis skills, and the application of physiological concepts in nursing practice. This phase also involved
the selection of multimedia elements such as icons, colors, typography, 3D models, and AR interaction
scenarios to ensure that the application would have an attractive appearance while supporting students’
independent learning processes.
Development of an Augmented Reality (AR) Anatomy Application to Enhance Practical Skills in Vocational
Health Education (Yoga Sahria)
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The Development phase was carried out using MyWebAR as the primary platform for developing
Web-based Augmented Reality (WebAR) learning media. This platform was selected because it enables
augmented reality experiences to be accessed directly through web browsers without requiring
additional application installation, making it more practical, lightweight, and compatible with various
devices and operating systems, including Android, i0S, and desktop platforms. The platform also
provides image tracking features, interactive three-dimensional object integration, and real-time
visualization support, which are well suited to the needs of anatomy learning in vocational nursing
education. In the process of interface development and visual design, the researchers also utilized Canva
to design the user interface, icons, material layouts, and supporting graphical elements to create a more
attractive, communicative, and user-friendly application for students. The three-dimensional anatomical
models used in the application were obtained from licensed sources and modified according to the needs
of the Diploma III (D3) Nursing curriculum, including adjustments to organ structures, anatomical
labeling, and the addition of clinical information relevant to nursing procedures. The developed
application includes several main features, namely interactive AR visualization of human organ systems,
a clinical explanation mode that connects anatomy with nursing procedures, interactive case-based
quizzes, and a bookmark feature to support students’ independent learning. The application was
designed to be directly accessible through a web browser using links or QR codes, thereby facilitating
distribution, implementation, and use during practicum activities without requiring additional
installation processes, while also supporting flexible learning anytime and anywhere.

L]

Augmented
Reality

&

Gl

Figure 4. Anatomy AR Application Interface Prototype on Android Platform

The Implementation phase in this study was conducted through two cycles to ensure that the
developed application could be optimally utilized by students. The first cycle consisted of a limited trial
involving eight vocational students as initial respondents. At this stage, the evaluation focused on the
application’s functionality, ease of navigation, clarity of the user interface, and readability of the
anatomical information presented. The trial results indicated several suggestions from users,
particularly regarding menu navigation, which was considered less intuitive, as well as the size and
contrast of organ labels, which were not sufficiently clear on certain devices. Based on these findings,
revisions and improvements were made to enhance usability and provide a more comfortable learning
experience for students. The second cycle was conducted as a full implementation involving all research
participants, consisting of 40 students, over a period of six weeks with a frequency of two practicum
sessions per week. During this stage, students used the AR application directly in anatomy learning and
nursing practicum activities to measure the effectiveness of the application in improving anatomical
understanding, practical skills, and overall user experience.
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Figure 5. WebAR-Based Augmented Reality

D. Evaluation Instruments

The usability evaluation in this study was conducted using two standardized instruments that are
widely applied in the evaluation of user experience in digital applications. The first instrument was the
User Experience Questionnaire (UEQ), which has been previously validated [31]. The UEQ consists of 26
pairs of bipolar adjectives used to measure six main scales: Attractiveness, Perspicuity, Efficiency,
Dependability, Stimulation, and Novelty. Each UEQ item was rated on a scale ranging from -3 to +3,
where positive values indicate a favorable user experience with the application. The second instrument
was the System Usability Scale (SUS) [32], which consists of 10 statements rated on a 1-5 Likert scale
and produces a final score ranging from 0 to 100 to measure the overall usability level of the application.
In addition to usability evaluation, the effectiveness of the application was measured using pre-test and
post-test instruments that had been validated by subject-matter experts, achieving a Content Validity
Ratio (CVR) value of 0.83 and demonstrating high reliability with a Cronbach’s Alpha value of 0.87. The
improvement in learning outcomes was analyzed using the normalized gain (N-gain) calculation to
determine the extent of students’ improvement in understanding after using the application. All research
data were analyzed using IBM SPSS Statistics with the application of the Wilcoxon Signed-Rank Test
because the paired data obtained were not normally distributed, using a significance level of p < 0.05.

3.  RESULTS AND DISCUSSION

A. Expert Validation Results

Product validation was conducted by five expert validators prior to the implementation stage
to ensure the quality of the application in terms of content, media, and usability aspects. The validation
process involved nursing subject-matter experts, learning media experts, and usability experts who had
experience in the development of healthcare education technology. The material expert validation
obtained an average score of 84.6%, categorized as “Highly Feasible,” accompanied by several
suggestions for improvement related to the enrichment of cardiovascular system content, the addition
of clinical nursing terminology, and the refinement of organ function explanations to better align with
the needs of vocational learning. The media expert validation achieved an average score of 82.3%, also
categorized as “Highly Feasible,” with recommendations for revisions regarding interface color contrast,
consistency of visual design, and the typography size of organ labels to improve readability on mobile
devices. Meanwhile, the usability expert validation obtained a score of 87.5%, categorized as “Highly
Feasible,” indicating that the application was considered easy to use, featured intuitive navigation, and
was capable of providing a comfortable and interactive learning experience for users. In addition to
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quantitative assessments, the validators also provided suggestions regarding the optimization of AR
visualization performance, the loading speed of three-dimensional objects, and the simplification of
menu access flows to improve the efficiency of application usage during practicum sessions. Based on
the overall validation results, the application achieved an average validity score of 84.8% and was
declared suitable for implementation in the anatomy learning process for vocational health students at
STIKES Al Islam Yogyakarta.

B. User Experience Evaluation Results (UEQ)

The User Experience Questionnaire (UEQ) evaluation was conducted with 40 respondents after six
weeks of application use to measure the quality of user experience toward the developed AR anatomy
application. The evaluation results showed that all UEQ aspects obtained positive scores, ranging from
1.68 for the Efficiency aspect to 1.93 for the Novelty aspect, with an overall average score of 1.80. Based
on the UEQ benchmark standards, scores above 0.8 are categorized as positive, scores above 1.5 are
considered good, and scores approaching 2.0 are categorized as excellent. The Attractiveness aspect
obtained an average score of 1.82, interpreted as excellent, indicating that the application was
considered appealing and enjoyable to use. The Perspicuity aspect achieved a score of 1.75, suggesting
that the application was easy for users to understand and learn. The Efficiency aspect obtained a score
of 1.68 in the good category, demonstrating that users were able to use the application effectively and
efficiently in supporting the learning process. Furthermore, the Dependability aspect achieved a score
of 1.71, indicating that the application had good consistency and user control. The Stimulation aspect
obtained a score of 1.89, signifying that the application was able to increase students’ motivation and
interest in learning anatomy. The Novelty aspect achieved the highest score of 1.93, categorized as
excellent, indicating that the application was perceived as innovative and capable of providing a new
learning experience for users. Overall, the UEQ evaluation results demonstrate that the AR anatomy
application possesses a very good quality of user experience and is capable of providing an interactive,
engaging, and supportive learning experience for anatomy education.

Table 2. UEQ Evaluation Results of the Anatomy AR Application (n=40)

Skala UEQ Mean Std. Dev Variance Interpretasi
Attractiveness 1.82 0.47 0.22 Excellent
Perspicuity 1.75 0.51 0.26 Excellent
Efficiency 1.68 0.53 0.28 Good
Dependability 1.71 0.49 0.24 Good
Stimulation 1.89 0.44 0.19 Excellent
Novelty 193 0.42 0.18 Excellent
Overall UX 1.80 0.48 0.23 Excellent

Threshold (0.8 = Positive)
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Figure 6. Six UEQ Scale Scores of the Anatomy AR Application
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The Novelty scale obtained the highest score of 1.93, indicating that students experienced a new
form of learning that they had never previously encountered in anatomy education. The high score in
this dimension demonstrates that Augmented Reality (AR) technology is capable of providing a more
innovative, interactive, and distinctive learning method compared to the conventional learning media
commonly used. Students were not only able to observe static images of organs but could also directly
interact with three-dimensional anatomical objects in real time, making the learning process more
engaging and immersive. These findings are consistent with previous studies suggesting that novelty is
often the most responsive dimension during first-time AR usage, particularly among users who are not
yet familiar with immersive learning technologies. The Attractiveness scale, which achieved a high score
of 1.82, indicates that the visual design of the application was considered capable of capturing users’
attention and providing a positive impression throughout the learning process. The modern user
interface, comfortable color combinations, realistic three-dimensional organ visualizations, and
interactive navigation were identified as factors contributing to students’ increased interest in using the
application. These findings suggest that aesthetic quality and visual experience play important roles in
enhancing students’ learning motivation and engagement in technology-based learning environments.

The Efficiency scale obtained the relatively lowest score among all dimensions, with a value of
1.68, although it still fell within the Good category. Follow-up interview results revealed that some users
experienced initial difficulties when using the application for the first time, particularly in understanding
menu navigation and utilizing the bookmark feature. These challenges were mainly encountered by
users who were not familiar with Augmented Reality (AR)-based interfaces, requiring an adaptation
period to understand the application’s interaction flow. Nevertheless, the majority of respondents stated
that after several uses, the navigation process became easier and the application features could be
utilized optimally. These findings are consistent with previous studies indicating that the efficiency
aspect often receives lower scores in AR-based mobile applications with complex interactive features.
This condition is generally associated with the learning curve during the early stages of use, where users
need time to adapt to menu layouts, interaction mechanisms, and unfamiliar digital functions. Therefore,
further improvements in interface design and navigation simplification are necessary to create a more
intuitive, effective, and efficient user experience.
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Figure 7. Comparison of UEQ Scores with International Benchmarks

Comparison with the international UEQ benchmark shows that the app's pragmatic quality
(1.72) exceeds the good benchmark value (0.84), and its hedonic quality (1.91) also far exceeds the
benchmark (1.06). This indicates that the developed anatomy AR app has a superior user experience
quality compared to the average product in its category.
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C. System Usability Scale (SUS) Evaluation Results

The System Usability Scale (SUS) evaluation yielded an average score of 81.3, which falls into
the Excellent category with a Grade A rating based on its classification. These results indicate that the
application has a very good level of usability and is positively received by users. Based on the score
distribution in Table 3, 5th-semester students obtained a higher average score (83.4) than 3rd-semester
students (79.8). This difference indicates that academic experience and familiarity with digital learning
technology also influence the perceived ease of use of the application. The relatively low standard
deviation values in each group indicate that respondents’ assessments tend to be consistent and do not
differ significantly between users. The high SUS score also indicates that the application interface is
considered easy to understand, the features can be used effectively, and user interaction with the system
runs well without the need for complex technical assistance. Thus, these evaluation results confirm that
the application is suitable for use as an innovative Augmented Reality-based learning medium to support
the understanding of anatomy and physiology for vocational health students.

Table 3. SUS Evaluation Results per Respondent Group

Respondent Group Mean SUS Std. Dev Category

3th Semester Students (n=22) 79.8 6.4 Good (B)
5th Semester Students (n=18) 83.4 5.9 Excellent (A)
All Respondents (n=40) 81.3 6.2 Excellent (A)

259
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w
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|
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Figure 8. Distribution of SUS Score Categories for All Respondents (n=40)

Based on the Figure, the majority of respondents gave a very positive usability assessment of
the application, with 32 out of 40 respondents obtaining SUS scores in the A (Excellent) and B (Good)
categories, and no respondents gave a rating in the F (Poor) category. These findings indicate that the
application has a high level of user acceptance and is able to provide a satisfactory user experience. Fifth-
semester students obtained a higher average SUS score (83.4) than third-semester students (79.8),
which is likely influenced by the level of familiarity of fifth-semester students with the use of mobile
health applications and better digital learning technology. Upper-semester students tend to have more
experience in utilizing interactive learning media and can therefore understand the application's
navigation and features more quickly. However, the scores of third-semester students remained in the
Good category, indicating that the application remains easy to use for new users without requiring
intensive special training. These results show that the interface design, navigation, and integration of
Augmented Reality (AR) features in the application have been designed to be intuitive enough to support
the learning process effectively at various semester levels of vocational health students.
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D. Learning Effectiveness: Pre-test and Post-test Analysis

The analysis of learning effectiveness was conducted by comparing pre-test and post-test scores on four
main competency aspects, namely anatomical knowledge, organ identification skills, self-efficacy, and
overall practicum scores. Based on the results, all aspects experienced a significant increase after using
the AR Anatomu application in the learning process. The anatomical knowledge aspect increased from
an average of 58.4 to 82.6 with an N-Gain value of 0.58, while organ identification skills increased from
55.2 to 81.3 with an N-Gain of 0.56. In the self-efficacy aspect, students' scores increased from 52.8 to
79.5 with an N-Gain of 0.57, indicating that the use of Augmented Reality (AR)-based learning media can
increase students' confidence in understanding the structure and function of body organs. The overall
practicum score also increased from 55.4 to 81.1 with an N-Gain of 0.57. All N-Gain values are in the
moderate category, indicating that the application has a consistent positive impact on improving student
competency. These results show that interactive 3D organ visualization and immersive learning
experiences help students understand anatomical concepts more concretely, increase learning
engagement, and strengthen practical skills in vocational health learning.

Table 4. Comparison of Pre-test and Post-test Values (n=40)

Assessment Aspects Pre-test Post-test N-Gain Category
Anatomical Knowledge 58.4 82.6 0.58 Medium
Organ Identification Skills 55.2 81.3 0.56 Medium
Self-efficacy 52.8 79.5 0.57 Medium
Overall Practicum Value 55.4 81.1 0.57 Medium
100 4
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Figure 9. Comparison of Pre-test and Post-test Scores on Four Competency Aspects

The results of the Wilcoxon Signed-Rank Test revealed statistically significant differences
between the pre-test and post-test scores across all assessed aspects (p < 0.001). The average N-gain
score of 0.57 indicates an improvement within the moderate category (0.3 < g < 0.7) according to Hake’s
classification [16]. The highest improvement was observed in the anatomy knowledge aspect (N-gain =
0.58), while the lowest was found in organ identification skills (N-gain = 0.56), although the difference
was not substantial. The moderate-category N-gain can be understood in the context that achieving high-
category improvement (g > 0.7) is generally more difficult in complex nursing practical competencies
compared to purely theoretical knowledge. Comparative studies in meta-analyses of AR in education
have reported that the average effect size of AR in anatomy learning is d = 0.67, which is consistent with
the findings of this study. A significant improvement was also observed in students’ self-efficacy scores,
increasing from 52.8 to 79.5. This finding is particularly important as it demonstrates a strong
correlation between self-efficacy and the practical performance of healthcare students.
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E. Integrative Discussion

Integratively, the findings of this study demonstrate that the developed AR anatomy application
possesses advantages in three major dimensions: (1) excellent user experience quality based on the UEQ
and SUS evaluations; (2) significant learning effectiveness in terms of knowledge, practical skills, and
self-confidence; and (3) high accessibility, as indicated by the ease of use without requiring intensive
training. However, this study also has several limitations: (1) the sample size was limited to a single
institution, thereby restricting the generalizability of the findings; (2) the six-week evaluation period
was insufficient to measure long-term retention; and (3) the absence of a true control group limited the
ability to establish strong causal claims. Therefore, future studies are recommended to employ a quasi-
experimental design involving control groups, larger samples from multiple institutions, and retention
measurements conducted at 3- and 6-month intervals following the intervention.

4. CONCLUSION
This study successfully developed an Android-based anatomy Augmented Reality (AR) application using

the ADDIE model aimed at D3 Nursing students at STIKES Al Islam Yogyakarta. Based on the results of a
comprehensive evaluation, it can be concluded that: (1) The developed anatomy AR application has met
expert validity standards with an average feasibility level of 84.8%; (2) The UEQ evaluation produced
an overall score of 1.80 (Excellent category) which exceeds international benchmarks, with the highest
score on the Novelty scale (1.93) and the lowest on the Efficiency scale (1.68); (3) The SUS evaluation
produced an average score of 81.3 (Grade A/Excellent), indicating a very good level of usability; and (4)
The application implementation was proven to significantly improve students' practical skills (p<0.001)
with an average N-gain of 0.57 (moderate category). The findings of this study provide a significant
contribution to the development of AR-based learning media in Indonesian vocational nursing
education. The developed application is not only technically superior but also contextually relevant to
the needs of the D3 Nursing curriculum. Future recommendations include expanding the full scope of
organ system content, integrating with the institution's learning management system (LMS), and
developing an iOS version to reach a wider audience.
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