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Abstract— This study aims to develop a Virtual Reality (VR) application utilizing the MileaLab platform as an innovative learning 

medium for Occupational Health and Safety (OHS) education in vocational settings. The research employs a Research and 

Development (R&D) approach based on the Plomp model, which consists of three main phases: preliminary research, prototyping, and 

assessment. The developed product is evaluated in terms of validity, practicality, and effectiveness. Expert validation results indicate 

that the VR application falls within the valid to highly valid category, with an average score of 3.56, demonstrating its feasibility as a 

learning medium. Furthermore, student responses (n = 43) reveal a high level of acceptance, with the majority of respondents 

expressing positive perceptions regarding usability, interactivity, and its contribution to improving learning readiness, conceptual 

understanding, and engagement. The immersive and interactive nature of the VR application enables students to experience realistic 

simulations of workplace hazards and safety procedures in a safe and controlled environment, thereby enhancing practical 

competencies and safety awareness. Despite these positive outcomes, several aspects require improvement, particularly in user 

interaction design, instructional clarity, and the expansion of simulation scenarios. Overall, the integration of VR technology through 

MileaLab represents a promising approach to transforming conventional OHS learning into a more experiential, engaging, and 

industry-relevant learning process in vocational education. (Abstract 

 

Index Terms— Virtual Reality, MileaLab, Occupational Health and Safety, Vocational Education, Learning Media, Experiential 

Learning (key words) 

I. INTRODUCTION (HEADING 1) 

The advancement of modern technology has provided various solutions to address human challenges across multiple domains 

of life, particularly through the integration of digital systems and automation that enhance efficiency and improve the quality of life 

[1]. The current era is widely recognized as the age of science and technology, in which all aspects of human life are inseparable 

from these advancements, as technology has become a fundamental component of social, economic, and educational activities [2]. 

One of the primary foundations supporting the development of science and technology is mathematics, which possesses a strong 

logical structure and reasoning capability, making it essential in the development of various technological innovations such as 

artificial intelligence and scientific computing [3]. However, in the learning process, students often require considerable adaptation 

to understand abstract mathematical concepts due to their symbolic nature and the demand for higher-order thinking skills [4]. 

These challenges are particularly evident in mastering higher-order cognitive skills such as analysis, evaluation, and problem-
solving, which require appropriate and contextual learning strategies [5].  

The advancement of science and technology has significantly transformed the learning paradigm, particularly through the 

utilization of Information and Communication Technology (ICT), which enables broader, more flexible, and higher-quality access 

to education [6]. ICT provides opportunities to create more interactive and effective learning experiences through the integration of 

multimedia, digital platforms, and network-based learning that is not constrained by space and time [7]. This is further supported by 

various studies indicating that the use of ICT can enhance student engagement and learning outcomes through more collaborative 

and adaptive approaches [8]. Moreover, this transformation aligns with the paradigm of lifelong learning, which emphasizes the 

importance of self-directed, collaborative, and continuous learning in responding to global changes [9]. In the context of modern 

education, lifelong learning serves as a key foundation for developing 21st-century competencies that require flexibility, digital 
literacy, and critical thinking skills [10]. 

In the context of vocational education, particularly in the field of Occupational Health and Safety (OHS), the need for 

innovative learning methods has become increasingly important, as vocational education requires the integration of knowledge, 

skills, and job readiness aligned with industry demands [11]. OHS learning does not only emphasize theoretical aspects but also 

practical skills and risk awareness; therefore, instructional approaches must be capable of simulating real working conditions in a 

safe manner [12]. Simulation-based learning methods have been proven effective in enhancing understanding, skills, and safety, as 

they allow repeated practice without direct risks in the workplace [13; 14]. In addition, the use of interactive technology-based 

learning media, such as mobile applications and instructional videos, has been shown to improve students’ understanding of OHS 

concepts and their readiness to face workplace risks [15; 16]. However, limitations in practical training facilities, the high risk of 

workplace accidents, and the lack of innovative learning media remain major challenges in the implementation of OHS education 

in vocational institutions [17]. Therefore, the development of innovative learning models based on industry collaboration, 
simulation, and digital technology is considered a strategic solution to comprehensively enhance OHS competencies [18]. 

Along with the rapid advancement of digital technology, Virtual Reality (VR) has emerged as a significant innovation in the 

field of education, capable of transforming traditional learning methods into more interactive and contextual approaches [19; 20]. 

VR enables the creation of immersive, realistic, and interactive simulated environments, allowing learners to understand complex 

concepts through direct experience [21; 22] Moreover, this technology has been proven to enhance student engagement, 
concentration, and learning outcomes compared to conventional methods [23; 24]. 

In the context of occupational safety and health (OSH) education, VR provides a safe and controlled simulation environment in 

which students can identify potential hazards and understand safety procedures without exposure to real risks [25; 26]. 

http://www.ijrti.org/
mailto:sapto.haryoko@unm.ac.id
mailto:lumu.taris@unm.ac.id
mailto:edy.sabara@unm.ac.id
mailto:s


© 2026 IJRTI | Volume 11, Issue 5 May 2026 | ISSN: 2456-3315 

IJRTI2605081   International Journal for Research Trends and Innovation (www.ijrti.org) a668 
 

Furthermore, VR facilitates realistic emergency response training, thereby improving learners’ preparedness and knowledge 

retention when facing real-world situations in the workplace [27; 28]. The utilization of VR development platforms such as 

MileaLab in learning reflects a global trend in integrating virtual reality technology, enabling the creation of instructional content 

that is more accessible, interactive, and does not require complex programming skills, thereby supporting innovation in experience-

based learning media [29]. The use of VR in occupational health and safety (OHS) education allows educators to design contextual 

scenarios that closely resemble real-world working conditions in a safe and controlled environment, enabling learners to practice 

without direct exposure to safety risks [30; 31].  

The implementation of VR has been shown to enhance student engagement and learning motivation due to its immersive and 

interactive nature, fostering more compelling learning experiences compared to conventional methods [32; 33]. Furthermore, VR-

based learning significantly strengthens conceptual understanding and improves learning outcomes by enabling repeated practice 

through realistic simulations [35; 35]. In the context of OHS, the use of VR has also been proven to improve practical competencies 

and safety awareness through simulations involving hazard identification and decision-making in high-risk situations [36; 37]. 

Therefore, the integration of VR technologies such as MileaLab in OHS learning contributes to transforming conventional 

instructional models into more adaptive, innovative, and experience-driven approaches aligned with industry needs [38; 39]. Based 

on the aforementioned description, this study aims to develop a Virtual Reality application based on MileaLab as an effective and 

interactive learning medium for Occupational Health and Safety (OHS), capable of enhancing the quality of learning in vocational 
education environments. 

II. METHODS 

This study employs a Research and Development (R&D) approach aimed at producing a learning product that is systematically 

validated through processes of design, validation, and continuous evaluation [40]. The development in this study refers to a model 

that emphasizes an iterative cycle of design, implementation, and evaluation to enhance the quality of learning [41]. The model 

adapted from Tjeerd Plomp (1997) was selected because it provides a systematic framework for developing educational products 

based on user needs and real-world contexts [42]. Furthermore, this approach highlights the importance of validity, practicality, and 

effectiveness as the primary indicators of the quality of the developed learning product [43]. Therefore, the Plomp development 

model is considered highly relevant as it is capable of generating learning innovations that are not only theoretical but also practical 
and impactful on both the learning process and outcomes [44] 

The objective of this study is to develop a Virtual Reality (VR)-based learning application utilizing the MileaLab platform that 

meets the criteria of validity, practicality, and effectiveness in improving the quality of Occupational Health and Safety (OHS) 

learning. The developed VR application is designed to provide an immersive learning experience through simulations of potentially 

hazardous work environments, enabling learners to gain a deeper understanding of OHS procedures without being exposed to real 
risks. 

The Plomp development model consists of three main phases: (1) preliminary research, (2) the prototyping phase, and (3) the 

assessment phase. In the preliminary research phase, activities include needs analysis, curriculum analysis, and identification of 

learners’ characteristics related to OHS learning. The development phase involves designing and developing the VR application 

using MileaLab, including the creation of simulation scenarios, interface design, and the integration of OHS learning materials into 

the virtual environment. Furthermore, the assessment phase includes validity testing by experts, practicality testing by users 

(teachers and students), and effectiveness testing to evaluate improvements in learning outcomes and students’ understanding of 
OHS concepts. 

The developed Virtual Reality application enables users to directly interact with objects and work situations in simulated 

environments, such as identifying potential hazards, using personal protective equipment (PPE), and applying workplace safety 

procedures. Therefore, the resulting product functions not only as a learning medium but also as an experiential learning tool that is 

highly relevant to the needs of vocational education. The Plomp development model used in this study is illustrated in Figure 1. 
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Figure 1: MileaLab VR K3 Development Flowchart 

 
The development of this application follows the stages proposed by Tjeerd Plomp. The detailed activities at each stage are 

described as follows: 

• Preliminary Investigation Phase: 

At this stage, identification and theoretical review related to technology-based learning are conducted, particularly focusing on 

Virtual Reality (VR) in vocational education and Occupational Health and Safety (OHS) concepts. In addition, a needs analysis, 

curriculum analysis, and determination of basic competencies to be achieved by learners are carried out. This stage also includes 

identifying student characteristics and analyzing real-world OHS learning conditions as the foundation for developing the 

MileaLab-based VR application. 

• Design Phase: 

Following the preliminary investigation, the design phase is conducted. This phase focuses on the design of the Virtual Reality 

application, including the development of OHS simulation scenarios, user interaction flow, user interface design, and the 

preparation of research instruments. Furthermore, assessment indicators are established to measure the validity, practicality, and 

effectiveness of the developed VR application. 

• Realisation/Construction Phase: 

At this stage, Prototype I of the MileaLab-based Virtual Reality application is developed. The process includes creating a 

virtual environment, integrating OHS materials (such as the use of personal protective equipment, hazard identification, and 

safety procedures), and conducting initial functional testing. The resulting prototype is then ready to proceed to the testing, 

evaluation, and revision stage. 

• Test, Evaluation, and Revision Phase: 

This phase focuses on the validation and trial of the developed VR application. The objectives are to determine: (1) whether 

Prototype I meets the validity criteria based on expert judgment; and (2) whether the validated application is effective in 

achieving OHS learning objectives. Validation is conducted by two OHS subject-matter experts and one instructional media 

expert. Furthermore, practicality and effectiveness testing are carried out through limited implementation with students to 

evaluate improvements in their understanding and skills related to OHS. 
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Table 1 Category of Validity 

Interval Skor (M) Kategori 

3.5 ≤ M ≤ 4.0 Very Valid 

2.5 ≤ M < 3.5 Valid 

1.5 ≤ M < 2.5 Fairly Valid 

M < 1.5 Not Valid 

Note: 

M represents the average validity score obtained from the experts’ assessments. 

III. RESULT AND DISCUSION 

Validity 

This study produced a learning application based on Virtual Reality (VR), developed using the MileaLab platform to support 

Occupational Health and Safety (OHS) learning. The feasibility of the developed application was determined based on evaluations 

conducted by media experts and OHS subject-matter experts. The expert evaluation data were collected using a validation 

instrument encompassing several aspects, including the alignment of learning indicators, media construction, language usage, 

quality of OHS content, and the clarity of visualization and illustrations within the virtual environment. These aspects were 

designed to ensure that the application is not only pedagogically appropriate but also technically effective and communicatively 

efficient in delivering OHS material to learners. 

The results of the expert evaluations indicate that the developed Virtual Reality application meets the established validity 

criteria. Overall, the application is considered capable of representing OHS scenarios in a realistic, interactive, and user-friendly 

manner. Furthermore, the integration of OHS content within the virtual environment is deemed consistent with the competencies 

that vocational students are expected to achieve. The results of the expert validity assessment of the VR application are summarized 

in Table 2. 

Figure 1 Interface of the MileaLab-Based Virtual Reality Application for Occupational Health and Safety (OHS) Learning 

 

 

 

 

 

 

    

Table 2 Description of Expert Evaluation Results on the Virtual Reality Application 

Construction Content Language Mean Average Score 

3.48 3.55 3.67 3.52 3.56 
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Based on Table 2, the results of the conversion into validity categories indicate that the developed Virtual Reality applicat ion 

falls within the valid to highly valid category. The content aspect achieved the highest score (3.67), demonstrating that the 

Occupational Health and Safety (OHS) materials have been presented in a relevant manner and aligned with the needs of vocational 

education. Meanwhile, the indicator aspect obtained a score of 3.48, which remains within the valid category, suggesting that 

several components still require further alignment with the intended learning outcomes. 

The construction aspect (3.55) and language aspect (3.52) indicate that the application is sufficiently well-developed in terms of 

system design and clarity of information delivery. However, minor improvements are still needed, particularly in user navigation 

and the clarity of instructions within the virtual environment. 

Overall, the validators stated that the MileaLab-based VR application is feasible for use in learning with minor revisions. 

Several suggestions for improvement include enhancing interactivity within simulation scenarios, adding a wider variety of OHS 

cases, and simplifying instructional language to improve student comprehension. Thus, the validation results demonstrate that the 

developed product meets the feasibility criteria as an innovative learning medium, although further refinement is necessary to 

achieve optimal quality. 

Students’ Responses 

Student responses were obtained through a questionnaire used as an instrument to collect data regarding students’ perceptions of 

the use of a Virtual Reality (VR)-based learning application. The questionnaire was administered after students participated in 

Occupational Health and Safety (OHS) learning activities using a VR application developed with the MileaLab platform. The 

questionnaire was completed based on students’ experiences, feelings, and evaluations of both the application and the learning 

process that had been implemented. 

The questionnaire instrument covered several assessment aspects, including ease of use of the application, level of interest in 

the learning process, clarity of OHS materials presented in the virtual environment, application interactivity, and the usefulness of 

the application in supporting students’ understanding of OHS concepts. The data obtained were then analyzed to determine the 

level of practicality and acceptance of the application among students. The results of the analysis of student responses to the 

implementation of the MileaLab-based Virtual Reality application in OHS learning are summarized in Table 3. 

Table 3 Students’ Responses to the Implementation of MileaLab-Based Virtual Reality Application in Occupational Health and 
Safety (OHS) Learning (n = 43) 

No Statement 
Strongly 

Agree (%) 

Agree 

(%) 

Disagree 

(%) 

Strongly 

Disagree 

(%) 

1 I studied the VR-based OHS application before 
classroom learning. 60.47 39.53 0.00 0.00 

2 Through the VR application, I gained prior 
knowledge of OHS before classroom learning. 44.19 48.84 6.98 0.00 

3 The VR application helps me be better prepared for 
OHS learning materials. 55.81 41.86 2.33 0.00 

4 The VR application helps me understand the 
sequence of OHS materials. 41.86 51.16 6.98 0.00 

5 The VR application can be used as a learning 
resource both in class and at home. 65.12 32.56 2.33 0.00 

6 I can follow the lecturer’s explanation with the help 
of VR. 46.51 44.19 9.30 0.00 

7 The VR application helps me understand OHS case 
examples more quickly. 62.79 30.23 6.98 0.00 

8 The VR application makes me more active in 
discussions. 48.84 41.86 9.30 0.00 

9 VR simulations provide better understanding and 
feedback. 58.14 39.53 2.33 0.00 
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10 Learning becomes more engaging with VR. 
53.49 41.86 4.65 0.00 

11 I feel more confident in discussions after using VR. 

60.47 34.88 4.65 0.00 

12 Practice using VR helps me understand OHS 
materials. 51.16 39.53 9.30 0.00 

13 I understand OHS practices more quickly through 
VR. 62.79 30.23 6.98 0.00 

14 This VR learning media is very good to use. 
55.81 37.21 6.98 0.00 

 

The results of student responses indicate that the majority of respondents provided positive evaluations of the use of a Virtual 

Reality (VR) application based on MileaLab in Occupational Health and Safety (OHS) learning. This finding is consistent with 

previous studies showing that VR technology generally achieves high levels of user satisfaction and acceptance due to its 

immersive and interactive nature (Rodda et al., 2025; Jallad, 2024). The dominance of “strongly agree” and “agree” categories 

across all indicators further reflects that VR is capable of creating engaging learning experiences and significantly enhancing 

student motivation (Chen et al., 2023; Rafiq et al., 2022). 

The VR application is also perceived to improve learning readiness, as it provides realistic simulations that support experiential 

learning and allow students to practice in a safe and controlled environment (Wu et al., 2022; Parmar et al., 2024). In addition, VR 

has been shown to accelerate conceptual understanding and improve learning outcomes, as three-dimensional visualization helps 

students comprehend complex materials more clearly (Sultan et al., 2019; He et al., 2024). Furthermore, VR enhances student 

engagement in discussions and collaborative learning activities due to its interactive features, fostering a more participatory 
learning environment compared to conventional methods (Houser et al., 2025; Sümer & Vaněček, 2024). 

However, a small proportion of respondents expressed disagreement, particularly regarding the ease of following explanations 

and participating in discussion activities. This suggests that further improvements are needed in terms of usability and interaction 

design. Overall, the developed application can be categorized as practical and demonstrates a high level of acceptance in 

Occupational Health and Safety learning. 

IV. CONCLUSSION 

This study successfully developed a Virtual Reality (VR)-based learning application utilizing the MileaLab platform for 

Occupational Health and Safety (OHS) education in vocational settings. The development process, which followed the Plomp 

model, demonstrated that the resulting product meets the criteria of validity, practicality, and effectiveness as a learning medium. 

Expert validation results indicated that the application falls within the valid to highly valid category across aspects of content, 

construction, language, and instructional alignment, confirming its feasibility for implementation with minor revisions. 

Furthermore, student responses revealed a high level of acceptance and positive perception toward the use of the VR 

application. The majority of students reported that the application enhanced their learning readiness, improved conceptual 

understanding, increased engagement, and supported active participation in discussions. The immersive and interactive nature of 

VR enabled students to experience realistic simulations of workplace hazards and safety procedures, thereby strengthening their 
practical competencies and safety awareness without exposure to real risks. 

Despite these positive findings, several aspects require further improvement, particularly in enhancing user interaction, 

simplifying instructional language, and expanding the variety of simulation scenarios. Overall, the integration of VR technology 

through MileaLab represents a promising and innovative approach to transforming conventional OHS learning into a more 

experiential, engaging, and industry-relevant learning process. This study contributes to the advancement of technology-enhanced 

learning in vocational education and provides a foundation for future research on the integration of immersive technologies in skill-

based training environments. 
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