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Abstract  The quality of first aid learning in sports still 

faces challenges in delivering practical and contextual 

material. This study aims to identify the need for 

developing Virtual Reality (VR) based learning media 

using a case study approach in first aid learning for sports 

students. This study employs a quantitative descriptive 

method with a survey approach. The sample consists of five 

first aid lecturers and 268 sports students. The instrument 

is a closed-ended questionnaire with indicators for learning 

needs, VR media needs, infrastructure readiness, 

technological capability, and case-based learning approach. 

The results showed that lectures had an average level of 

need for VR media of 87.11% (classified as very high), 

while students had an average of 79.93% (classified as 

high). The highest indicators were found in instructors' 

ability to use technology (90%) and the readiness of VR 

media as a learning need for first aid. These findings 

indicate that the development of case-based VR media is 

highly needed and relevant in enhancing the effectiveness 

of first aid learning. This study provides important 

implications for developing more immersive, interactive, 

and contextual learning media design to support the 

improvement of first aid competencies among sports 

students. 

Keywords  Virtual Reality, First Aid, Case-Based 

Learning, Need Assessment, Sport Student 

1. Introduction

In this era of rapid digital transformation, integrating 

technology into education systems is no longer an option, 

but a necessity [1], [2]. This need is becoming increasingly 

urgent in learning, requiring practical understanding and 

high-level application skills, such as first aid learning [3], 

[4]. Especially in sports education, students must have 

theoretical knowledge and practical skills that can be 

applied in the field. Physical and intense sports activities 

are highly prone to injuries, such as bleeding, broken bones, 

sprains, and other emergency conditions [5]. Therefore, 

providing first aid accurately and quickly is an essential 

competency every sports student must possess [6]–[8].  

Although first aid education has become an integral part 

of the physical education curriculum at the university level, 

the teaching approach remains dominated by lectures and 

theoretical presentations [9]. While this approach provides 

a conceptual foundation, it often falls short in equipping 

students to apply theory in real-world situations. Many 

students struggle to connect the concepts they learn with 

practical application, especially when faced with 

emergencies that require swift and accurate responses. 

Limitations in learning aids, insufficient practice time, and 

lack of access to realistic simulations further widen the gap 

between theory and practice in first aid education [10]. 

This gap poses a serious challenge in producing 

competent sports education graduates who are ready to face 
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real-world situations in the field. One pedagogical 

approach proven effective in bridging this gap is case-

based learning [11], [12]. This approach encourages 

students to analyze real-world situations, solve problems, 

and make decisions based on the specific contexts they 

encounter [13], [14]. In first aid learning, case studies allow 

students to experience and reflect on injury scenarios such 

as fainting, open wounds, sprains, or broken bones in a 

controlled learning environment. This approach has been 

proven to develop critical thinking skills, analytical skills, 

and readiness to act, which are essential in handling injuries 

in sports [15]. 

With the advancement of technology, Virtual Reality 

(VR) has emerged as an innovative learning tool capable of 

revolutionizing how students experience and understand 

course material [16], [17]. VR technology enables the 

creation of immersive and interactive three-dimensional 

simulation environments that closely resemble complex 

and dynamic real-world conditions [18], [19]. In the 

context of first aid education, VR provides a learning 

experience that allows students to encounter various 

emergencies in a safe and in-depth manner repeatedly [20], 

[21]. This medium also enables the concrete visualization 

of first aid procedures, helping to reinforce conceptual 

understanding and boost students' confidence in taking 

action [22]. VR technology has even greater potential when 

combined with a case-based learning approach. Case-based 

VR media allows students to virtually enter real-life 

scenarios, interact with the environment, and make 

decisions based on the simulated case [23]. This approach 

enhances learning engagement and aligns more closely 

with adult learning principles, emphasizing hands-on 

experience and context-based problem-solving. 

Additionally, this medium addresses students' diverse 

learning styles and provides access to case experiences that 

may be difficult to find in real-world practice [24], [25]. 

However, developing and implementing VR learning 

media in education cannot be done haphazardly. The 

success of learning media heavily depends on a deep 

understanding of user needs, both from the students' and 

instructors' perspectives [26]. Without systematic needs 

analysis, the developed media may not align with the 

learning context, be underutilized, or encounter resistance 

[27]. Therefore, needs analysis is a crucial initial step in 

designing relevant, effective, and highly functional VR 

learning media [28]. In the context of sports education, this 

needs-based approach is particularly important due to the 

unique characteristics of students and the challenges of 

their learning environment [29]. Sports students respond 

more effectively to active, experience-based learning 

approaches; therefore, technological interventions, 

including VR media, must be aligned with their learning 

preferences. Additionally, successful implementation 

requires institutional readiness, encompassing 

infrastructure, faculty competence, and curriculum 

alignment, to ensure both effectiveness and sustainability. 

This study analyzes the needs for developing VR-based 

learning media using a case study approach in first aid 

training for sports students. The urgency of this research 

aligns with the demands of Industry 4.0 and the ongoing 

digital transformation of higher education, where adaptive, 

skilled, and innovative graduates are required. In this 

context, VR-based case study media represent not only a 

technological innovation but also a strategic pedagogical 

tool to enhance students’ readiness for professional 

challenges. By bridging the gap between theory and 

practice, this media is expected to facilitate meaningful 

learning outcomes and produce graduates with holistic 

competence. 

2. Method

2.1. Research Design 

This quantitative descriptive study aims to analyze the 

need to develop virtual reality media based on case studies 

in first aid training for sports students. The research design 

of this study can be seen in Figure 1. 

Figure 1.  Research Design 

2.2. Population and Sample 

The selection of lecturers in this study was carried out 

through purposive sampling, focusing specifically on 

individuals who met the inclusion criteria of actively 

teaching first aid courses at the time of data collection. This 

approach ensured that only participants with relevant 

expertise and direct instructional experience were included, 

thereby enhancing the validity and contextual accuracy of 

the data. 

The relatively small sample size of lecturers (n = 5) was 

justified by the limited number of qualified educators 

teaching first aid within the target institution. Since first aid 

is a specialized subject often handled by a small group of 

trained professionals, the available population itself was 

restricted. Despite the small number, this sample was 

considered representative of the entire population of first 

aid lecturers in the setting, making it appropriate for the 

study’s objectives and allowing for in-depth insights from 

expert perspectives. 
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Table 1.  Research Instruments 

Variables Sub-variables Number of statements 

Analysis of Lecturer Needs  First aid learning needs 

 VR media needs for first aid learning 

 Readiness of facilities and infrastructure 

 Ability to use technology 

 The Case-Method Approach in First Aid learning 

10 

7 

4 

1 

5 

Total 27 

Analysis of Student Needs  First aid learning needs 

 VR media needs for first aid learning 

 Readiness of facilities and infrastructure 

 The Case-Method Approach in First Aid learning 

10 

10 

3 

5 

Total 28 

2.3. Research Instrument 

The instruments used in this study were a lecturer needs 

analysis questionnaire with a Cronbach's Alpha of 0.853 

and a student needs analysis questionnaire with a 

Cronbach's Alpha of 0.758. The questionnaires used in this 

study can be seen in Table 1. 

2.4. Procedures 

The steps taken in this study are as follows: 

1. The researcher explained the research procedure to

the respondent and asked for the respondent's

willingness to follow all stages of the research,

marked by filling out the informed consent.

2. The researcher explained how to fill out the

questionnaire to the respondent and ensured that the

respondent filled it in according to the actual situation.

3. After completing the questionnaires, the data were

collected and ready for analysis

2.5. Data Analysis 

The data collected were analyzed descriptively to see 

each variable's percentage and achievements. 

3. Result

3.1. Respondent Characteristics 

This study was conducted on five lecturers who teach 

first aid and 268 students aged 18–23. Respondent 

characteristics are shown in Table 2. 

Table 2.  Characteristics of Respondents 

Characteristics of Lecturers 

n % Mean age ± SE 
Mean teaching 

duration ± SE 

Man 4 80 
45.4 ± 6.120 15.40 ± 5.988 

Woman 1 20 

Characteristics of Students 

n % Mean age ± SE Average GPA ± SE 

Man 221 83 
19.76 ± 0.141 3.39 ± 0.041 

Woman 47 17 

From Table 2, it can be seen that the respondents in this 

study consisted of five lecturers who teach first aid, 

comprising four women (80%) and one man (20%) with an 

average age of 45.4 ± 6.120 and teaching experience of 

15.40 ± 5.988. The student respondents numbered 268, 

comprising 221 males (83%) and 47 females (17%), with 

an average age of 19.76 ± 0.141 and an average GPA of 

3.39 ± 0.041. 

3.2. Analysis of Lecturer Needs 

The results are shown in Table 3, based on research 

conducted on five lecturers who teach first aid regarding 

the need for case study-based virtual reality (VR) media in 

first aid education for sports students. 
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Based on the research conducted, the following results 

were obtained: the achievement rate for the first aid 

learning needs indicator was 80%, the need for VR media 

for first aid learning was 89.29%, and the readiness of 

facilities and infrastructure was 89.58%. The 90% level of 

technological readiness among lecturers indicates not only 

their willingness to adopt VR-based learning but also 

reflects a strong capacity to integrate technology into 

pedagogy, supported by institutional resources and prior 

experience with digital tools. This suggests that faculty are 

prepared to implement innovative, technology-driven 

teaching strategies effectively and the use of the case 

method approach in first aid learning was 86.67%. The data 

found that the average need for first aid instructors for VR-

based case study media in first aid learning for sports 

students was 87.11%, which falls into the very high 

category. For further details, please refer to Figure 2. 

3.3. Analysis of Student Needs 

Based on research conducted on 268 sports students 

regarding the need for Virtual Reality (VR) media based on 

case studies in first aid learning, the results are as shown in 

Table 4. 

Based on the research conducted, the results for the first 

aid learning needs indicator showed an achievement of 

79.13%, VR media needs for first aid learning of 80.87%, 

readiness of facilities and infrastructure of 78.96%, and the 

case method approach in first aid learning of 80.75%. The 

data found that the average need of sports students for VR-

based case study media in first aid learning among sports 

students was 79.93%, which falls into the high category. 

For further details, please refer to Figure 3. 

Table 3.  Results of Analysis of Lecturers' Needs for VR Media Based on Case Studies In First Aid Learning 

Variables Sub-variables Achievement Percentage 

Analysis of Lecturer Needs  First aid learning needs 

 VR media needs for first aid learning 

 Readiness of facilities and infrastructure 

 Ability to use technology 

 The Case-Method Approach in First Aid learning 

80 

89.29 

89.58 

90 

86.67 

Mean Achievement 87.11 

Figure 2.  Analysis of Lecturers' Needs for VR Media Based on Case Studies In First Aid Learning 

Table 4.  Results of Analysis of Sports Students' Needs for VR Media Based on Case Studies in First Aid Learning 

Variables Sub-variables Achievement Percentage 

Analysis of Student Needs  First aid learning needs 

 VR media needs for first aid learning 

 Readiness of facilities and infrastructure 

 The Case-Method Approach in First Aid learning 

79.13 

80.87 

78.96 

80.75 

Mean Achievement 79.93 
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Figure 3.  Analysis of Sports Students' Needs for VR Media Based on Case Studies in First Aid Learning 

4. Discussion

The findings of this study indicate that both lecturers and 

students show a high level of need for the development of 

Virtual Reality (VR)-based learning media using a case 

study approach in first aid education. This result aligns with 

previous studies, which emphasize that the use of VR in 

Basic Life Support (BLS) and emergency skills training 

significantly enhances participants’ practical abilities, 

learning engagement, and confidence compared to 

conventional methods [30], [31]. The use of realistic 

simulation-based approaches also enables students to face 

complex situations safely and repeatedly, thereby 

strengthening the transfer of skills to real-life conditions 

[32], [33]. Furthermore, the development of VR-based 

media such as Peter’s First-Aid Adventure demonstrates 

great potential in creating immersive and interactive 

learning environments [34]. In the Indonesian educational 

context, where practical facilities and training resources 

remain limited, integrating VR serves as a strategic 

solution to bridge the gap between theory and practice, 

while simultaneously improving students’ readiness to 

handle real emergency situations [35]. 

Analysis of five lecturers in the First Aid course revealed 

that their need for VR-based learning media averaged 

87.11%, which falls under the “very high” classification. 

The highest needs were observed in the indicators of 

technology usage ability (90%), readiness of facilities and 

infrastructure (89.58%), and need for VR media (89.29%). 

This indicates that lecturers already have the technological 

and pedagogical readiness to integrate VR media into 

learning activities. This aligns with the findings of 

Muniandy & Kamsin [36], which show that teachers' 

technological readiness is a determining factor in 

integrating simulation-based digital learning in health 

education. The case-based method approach also received 

a high percentage (86.67%) from the lecturers. This aligns 

with a study by Jiang et al. [37], emphasizing that case-

based learning can significantly improve students' critical 

thinking, problem-solving, and decision-making skills in 

health sciences. Thus, combining the case study approach 

and VR media is a relevant pedagogical strategy to improve 

the effectiveness of first aid learning [38], [39]. 

From the students' perspective, the need for VR media 

development is also high, with an average achievement of 

79.93%. Indicators of first aid learning needs (79.13%), VR 

media needs (80.87%), infrastructure readiness (78.96%), 

and case study approaches (80.75%) demonstrate 

consistent enthusiasm for integrating technology into 

learning. This reinforces the findings of Alhazzaa et al. [40], 

who found that immersive technologies like VR can 

enhance learning engagement and students' positive 

perceptions of skill-based courses. Demographically, most 

students are male (83%) with an average age of 19.76 years 

and a GPA of 3.39. This age and academic background 

reflect the profile of digital-native students who are 

naturally more adaptive to the use of technology in the 

learning process [41], [42]. This alignment opens up 

significant opportunities to integrate VR media in a more 

modern and contextual learning transformation process.  

The high demand from both respondent groups indicates 

that conventional first aid learning media are no longer 

adequate to address the complexity of learning emergency 

skills in sports. This suggests a need for innovative, 

technology-driven approaches, such as VR-based case 

study simulations, which can integrate practical skill 

development, student engagement, and institutional 

support into a coherent and effective learning framework. 

This finding aligns with a study by Conrad et al. [43], 

which showed that students using VR technology in health 

education demonstrated improved knowledge retention and 

procedural skills performance. Additionally, research by 

Alfanash et al. [44] revealed that using VR-based 

simulations in nursing education significantly enhances 

students' confidence and clinical readiness. This finding 

parallels the context of sports students, who also require 
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similar readiness to handle real-life injury situations on the 

field. Furthermore, research by Sim et al. [45] highlights 

that active learning methods such as case studies 

significantly impact learning outcomes, especially when 

integrated with digital simulations. In this context, a case-

based learning approach implemented through VR 

technology can facilitate the achievement of learning 

outcomes more effectively than traditional approaches. 

Furthermore, a study by Wiepke & Heinemann [46] 

emphasizes that a high sense of presence in VR simulations 

can deepen learners' cognitive and affective processes. 

Thus, immersive learning experiences through VR can be 

a very effective means of building students' preparedness 

for emergencies. Furthermore, research by Liu et al. [47] in 

their meta-analysis states that learning using VR and 

augmented reality consistently shows better results than 

conventional methods in health education, particularly in 

procedural skills and clinical reasoning. Overall, the results 

of this study reinforce the urgency of developing VR-based 

learning media with a case study approach as a strategic 

effort to bridge the gap between theory and practice. The 

readiness of lecturers, the enthusiasm of students, and 

infrastructure support form a strong combination to realize 

this innovation in the sports education environment. The 

development of media based on real-world needs aligns 

with the principles of constructivist instructional design, 

where direct experience and active engagement are at the 

center of the learning process [48], [49]. 

In advancing implementation, educational institutions 

should integrate technology-based curricula and provide 

systematic training for both faculty and students in utilizing 

VR media. Collaboration with key stakeholders such as 

educational technology developers and sports health 

professionals is essential to ensure the media’s usability, 

contextual relevance, and accessibility. Based on the 

findings of this study and previous evidence, VR-based 

case study learning proves not only pedagogically effective 

but also practically valuable in enhancing first aid learning 

among sports students. Therefore, future VR media 

development should emphasize user-centered design, 

scalability across diverse learning environments, and 

rigorous empirical testing to validate its long-term 

educational impact.  

This study recognizes several limitations that should be 

considered when interpreting the findings. First, the small 

sample of lecturers (n=5) restricts the generalizability of 

the results, particularly regarding faculty perspectives on 

VR-based learning media. Second, the descriptive research 

design limits the ability to draw causal inferences about the 

effectiveness or impact of VR integration. Additionally, the 

study focused primarily on perceptions and self-reported 

needs, without direct assessment of actual learning 

outcomes or skill acquisition. Future research should 

address these limitations by employing larger and more 

diverse samples, incorporating experimental or 

longitudinal designs, and including objective measures of 

learning performance and engagement. Such approaches 

would strengthen the validity of the findings and provide 

more robust guidance for the development and 

implementation of VR-based first aid education in sports 

contexts. 

5. Conclusions 

This study demonstrates a strong need among sports 

lecturers and students for Virtual Reality (VR)-based 

learning media that incorporates a case study approach in 

first aid education. Faculty members showed a very high 

need (87.11%) for this innovation, supported by 

technological readiness, available facilities, and the 

suitability of case-based learning methods. Students also 

exhibited a high need (79.93%), reflecting their interest and 

positive perception of VR’s potential to enhance both 

conceptual understanding and practical skills in managing 

sports-related injuries. These results highlight a critical gap 

between conventional, largely theoretical teaching and the 

demand for contextual, hands-on emergency response 

skills. Integrating case-based learning with immersive VR 

offers a practical solution, allowing students to engage in 

active, safe, and realistic simulations without real-world 

risks. The findings underscore the value of needs-based 

instructional design, aligning media development with 

pedagogical requirements, user readiness, and institutional 

support. Consistent with prior research, when paired with 

appropriate pedagogical strategies, immersive technologies 

like VR can significantly improve learning outcomes in 

health and emergency education. This study provides an 

empirical basis for developing and implementing student-

centered VR learning media in first aid education for sports 

students and supports the broader digital transformation of 

higher education, meeting the demands of 21st-century 

skill-oriented curricula. Future research should focus on 

developing prototypes, conducting rigorous testing of VR-

based media through case studies, assessing their impact on 

students’ cognitive, procedural, and affective outcomes, 

and exploring scalable integration within sports education 

programs. 

To translate the needs assessment into actionable steps, 

a phased approach is recommended for implementing VR-

based case study learning in first aid education. First, pilot 

projects should be conducted, including targeted training 

modules for faculty and students to build familiarity and 

competence in using VR technologies. Second, institutions 

should invest in the necessary infrastructure, such as VR 

hardware, software licenses, and supportive learning 

spaces, ensuring accessibility for all participants. Third, 

iterative evaluation and refinement of the VR media should 

be carried out, incorporating user feedback and 

performance data to enhance usability and educational 

effectiveness. Finally, once validated, the program can be 

scaled and integrated into broader sports education 

curricula, aligning with institutional goals and fostering 

sustainable adoption of innovative, technology-driven 
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teaching methods. 
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