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Abstract

This research aims to analyze the needs of students regarding the application of Virtual Reality (VR) technology in
learning at the Faculty of Engineering. The main focus is to understand how VR can support adaptive learning and
improve students' practical ability according to individual ability. This research uses a needs analysis method involving
a survey of engineering students. Data collection was conducted through questionnaires and observations to identify
students' constraints, needs, and interests in VR-based learning. The collected data were then analyzed quantitatively
and qualitatively. The results show that 85% of students struggle to understand complex engineering concepts, and
90% show high interest in using VR for skills practice in a safe environment. In addition, students expected a more
interactive and personalized learning approach. Important features they expected included automatic adjustment of
difficulty levels and immediate feedback during practice. The findings of this study confirm the importance of
integrating VR into engineering education, especially in creating an adaptive learning environment that meets
individual needs. VR has the potential to improve students' understanding of concepts and practical skills, as well as to
support the development of curriculum that are more relevant to the needs of modern industry.

Keywords: Virtual Reality; Adaptive Learning; Engineering Education; Training Skills.

1. Introduction

Virtual reality (VR) technology has been a significant innovation in education, offering students an immersive and
realistic learning experience like never before. The application of VR in schools has been shown to increase student
motivation and improve learning outcomes compared to conventional methods [1]. By providing simulations that mimic
real-world environments, this technology facilitates experiential learning, enhancing visualization and understanding
of abstract concepts [2]. VR is proven to be particularly effective in subjects such as history and science, where
traditional teaching methods may not fully engage students [3].

In addition, VR can foster dialogical skills in math education by stimulating critical thinking and encouraging interaction
among students [4]. However, integrating digital technology into education also presents challenges that need to be
overcome [2]. Overall, VR is a promising tool for creating more accessible, engaging and effective learning experiences
in the digital age. In education, VR offers immersive learning by presenting simulations similar to the real world, thus
facilitating experimental and hands-on learning. This technology not only improves visualization and understanding of
abstract concepts, but also increases student engagement and motivation.

VR is rapidly being used in engineering education as a useful learning tool, particularly to introduce students to
complicated technological scenarios that would be impossible or expensive to implement in the real world. VR may be
utilized to teach technical skills through safe and regulated practical experiences [5]. This technology not only helps
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students improve their technical skills, but it also promotes the development of adaptive learning, which allows
students to study at their own speed and ability.

Integrating technology into education is critical as we go from Industry 4.0 to Society 5.0, which prioritizes human-
centered values [6]. Educational institutions must adapt by embracing creative technology-based learning approaches
that break down traditional barriers [7]. Indonesia's "Merdeka Belajar” curriculum intends to promote creative learning
that is in line with student requirements and 21st century abilities such as critical thinking, communication, teamwork,
and creativity [7] [8]. To tackle the difficulties of Society 5.0, educators must build competences such as mastery of 4C
abilities, pedagogical knowledge, and the capacity to design inventive learning experiences (Suwandi, 2020). To prepare
learners for a dynamic future in a highly intelligent society, this educational change necessitates striking a balance
between technological integration and character development [6] [9]. Engineering education should include theory and
hands-on experience with new technologies such as virtual reality, artificial intelligence, and computer simulation [8].

Technology-based education is becoming increasingly important in educating students for Society 5.0 and the Fourth
Industrial Revolution. VR can increase students' attention, motivation, and technological abilities [10]. VR
implementation also assists students in overcoming anxiety and increasing confidence in their teaching practice [11].
Curriculum and teaching techniques must be modified to match 21st-century expectations, with a focus on developing
the 4C skills: critical thinking, communication, cooperation, and creativity [12]. To educate students for the difficulties
of the Fourth Industrial Revolution, higher education should include methodologies based on discovery, assembly, and
market demands, as well as include industry practitioners as teachers [12].

Virtual Reality (VR) is a useful learning tool for engineering because it simulates real-world settings, allowing students
to practice and understand difficult scenarios without the need for actual equipment. VR can develop realistic simulation
settings in which students may safely and accurately operate equipment, assemble components, and solve technical
difficulties. VR increases student involvement in the learning process by giving interactive experiences that closely
reflect the actual world, allowing them to immediately apply the theories they acquired through simulations.
Furthermore, employing VR improves students' grasp of abstract or complex ideas that are difficult to teach using only
words or pictures. [13].

Adaptive learning is the notion of tailoring the educational process to the requirements, talents, and unique learning
styles of students [14] Teaching materials and procedures are not used evenly in adaptive learning; rather, they are
altered based on each student's level of knowledge, pace, and desired learning style. This enables students who
comprehend the information quickly to go to more complicated levels, while those who require more time can review
the material until they master it. At the Faculty of Engineering, adaptive learning has grown in importance because
engineering students confront a variety of obstacles that necessitate different techniques for each individual to properly
acquire both practical and theoretical abilities.

Virtual Reality (VR) bolsters the notion of adaptable learning by providing simulated settings that may be tailored to
students’ specific requirements. Students may practice technical skills at various levels of difficulty using VR, and
teachers can create learning situations that are tailored to each individual's ability [15]. VR enables students to study at
their own speed, repeating simulation exercises as needed until they are comfortable and competent [16]. VR's
versatility enables individualized learning and guarantees that each student obtains an appropriate learning experience
based on their needs and skills [17].

Several reasons contribute to the limited utilization of virtual reality (VR) technology in UNM's engineering learning
procedures. Despite its benefits, problems such as students' low computer skills and insufficient resources might
prevent effective needs assessment [18]. This raises questions about the barriers to VR adoption among FT-UNM
students, how this technology can be integrated into the curriculum, and how VR can support adaptive learning by
providing learning experiences that are flexible and tailored to individual student abilities, allowing for the optimal
development of practical skills.

2. Literature review

2.1. Virtual Reality (VR) Based Learning

Virtual Reality (VR) is a technology that allows people to view and interact with digital surroundings that are meant to
simulate real-world experiences. Individuals can enter virtual environments using VR headgear and associated
equipment, which provide immersive three-dimensional graphics, realistic sound, and interactive components [19]
[20]. This technology enables users to navigate and interact with things inside the virtual world, resulting in a rich and
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full experience. VR has emerged as a viable tool in a variety of industries, including education, because to its capacity to
enhance learning experiences [21].

2.2. Adaptive Learning

Adaptive learning is an educational technique that tailors the learning experience to students' specific requirements,
leveraging technology and data analysis to improve learning quality [22] [23]. This approach analyzes students' learning
styles and offers suitable information to meet classroom diversity [24]. Adaptive learning methods based on artificial
intelligence (Al) have been shown to improve student engagement and motivation. Although promising, its adoption
involves obstacles like as infrastructure needs, teacher training, and privacy concerns [25]. Adaptive Learning has two
main characteristics: 1) personalization, which creates unique learning experiences tailored to each student's
personality, interests, and performance, enhancing academic improvement and satisfaction [26]; and 2) dynamic
adjustment, which uses emerging algorithms and technologies, such as Al, to modify content and teaching methods in
real-time, ensuring that students learn at their own pace [27].

2.3. Requirements Analysis in Instructional Design

In curriculum design, requirements analysis is a systematic method that identifies learners' educational needs and
competencies [28]. This approach include collecting and analyzing data to better understand learners' existing
situations, obstacles, and expectations [29]. In technology-based learning, Requirements Analysis is critical to ensuring
that technology is successful in supporting learning objectives [28] It also aids in the identification of subjects to be
delivered in multimedia formats via curriculum revision [28]. Furthermore, Requirements Analysis may be utilized to
discover the character values that learners value, as well as the most difficult language aspects and abilities [30]. The
findings of the Requirements Analysis serve as the foundation for generating appropriate instructional materials and
learning strategies [28] [29].

2.4. Analysis of VR Implementation in Engineering Education

Previous research has demonstrated that the use of VR technology in engineering education may significantly improve
conceptual comprehension, student engagement, and practical abilities. [31] investigated the application of VR in
mechanical engineering education and discovered that students who participated in VR simulations had a better
comprehension of machine dynamics principles than those who employed traditional learning techniques. This
research underlines the relevance of interaction and imagery in helping students understand complicated ideas.

Found that virtual reality had a favorable impact on engineering education, particularly in terms of student motivation
and satisfaction. In their research, VR was utilized to build interactive simulations that enabled students to actively
participate in the learning process, which showed to be more effective in catching their attention and interest in the
learning content [32]. This suggests that VR is not only a learning tool, but also a way to improve the whole learning
experience.

Furthermore, [33] examined the use of VR in electrical engineering education. The findings revealed that students might
gain a better understanding of the interplay of electrical circuit components by using virtual simulations that allowed
them to experiment and see the effects of their adjustments. This study demonstrates how VR may create a secure and
controlled learning environment in which students can refine practical skills without the fear of making mistakes that
could have serious repercussions.

Have found that using VR in vocational education improves immersive and practical learning experiences, assisting
students in developing the technical skills required to meet workplace obstacles [34]. This study adds to the body of
evidence that VR can be used to create learning experiences that are relevant to industrial demands.

3. Research Methods

The study method employed in this work combines qualitative and quantitative methodologies to examine the demands
and possible development of VR for enabling adaptive and practical learning in engineering. Requirements Analysis
intends to create a Virtual Reality (VR)-based learning program at the Faculty of Engineering. This approach includes
activities such as student surveys to identify needs in VR-based learning, observations to gather relevant data on
students' challenges and needs in engineering education, and quantitative data collection via questionnaires distributed
to 50 engineering students to assess their understanding of engineering concepts, engagement, access to learning
resources, and digital skills.
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A thorough Requirements Analysis not only helps to improve curriculum design, but it also assures that the technology
used provides value to the learning process. The requirements analysis process generally consists of four stages:
organizational screening, data gathering, analysis, and action planning [35]. Requirements analysis ensures that
instructional information is relevant and applicable, increasing the efficacy of interventions [36].

4., Results and Discussion

Requirements analysis is a key first step in building technology-based learning programs such as Virtual Reality (VR),
particularly adaptive learning at UNM's Faculty of Engineering. A requirements analysis reveals numerous key issues.
First, students want media that allows them to practice and acquire real engineering skills in a safe and regulated setting.
VR technology may provide simulations that closely mirror real-world industrial situations, such as practicing operating
machinery and gadgets without posing actual dangers or causing equipment damage. This is supported by [37] research,
which claims that VR technology allows students to participate in simulations that mimic real-world settings, reducing
physical hazards and equipment damage. Second, there is a demand for individualized learning, which allows students
to study at their own speed and level. Based on the study findings obtained through observation of the data from the
needs analysis for VR-based learning, as illustrated in Figure 1.

Percentage of Students Needing Various Aspects in Engineering Education

Understanding Engineering Concepts

90%

Practice Engineering Skills

Interaction and Engagement

Needs Aspect

Access to Leamning Resources

Digital Skills

0 20 40 a0 80 100
Percentage of Students (3%)

Figure 1 Results of Student Needs Survey for VR-Based Learning

The findings of the needs analysis based on surveys performed among students at the Faculty of Engineering show that
there is a substantial demand for the deployment of VR-based learning. A total of 85% of students had difficulty grasping
complicated engineering ideas, prompting them to seek more interactive and immersive learning experiences.
According to [38] and [39], VR offers immersive settings that increase student motivation and interest, making learning
more fun. Furthermore, research by [40] and [41] suggest that VR aids in visualizing complicated engineering topics by
allowing students to engage with 3D models and simulations, hence improving comprehension. Furthermore, 90% of
students expressed a strong desire to practice technical skills in a safe atmosphere where they could conduct
experiments without the hazards connected with physical laboratories. [42] discovered that this method is consistent
with the necessity for practical components in vocational training, stressing psychomotor abilities that are required for
engineering disciplines.
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Figure 2 Photo of Student VR Learning Needs Assessment Activities

Students also value connection and involvement in the learning process, with 80% preferring a more engaging method
to increase motivation. 75% of students stated a desire for better access to learning resources, suggesting that they
would want to have more things to help them comprehend. Finally, 70% of students acknowledge the value of digital
skills and wish to increase their capacity to use current technologies, such as virtual reality, to aid in the learning
process. These findings serve as a solid foundation for developing a VR-based curriculum that can suit the learning
demands of engineering students.

Table 1 shows the results from the questionnaire measuring students' understanding of engineering concepts. This
questionnaire is designed to evaluate how well students understand the basic concepts in the field of engineering and

the difficulties they face.

Table 1 Results of the Survey of Student Needs for VR-Based Learning

No | Statement SA (%) | A(%) | N (%) | D (%) | SD (%)
1 [ feel confident in practicing basic engineering skills. 40 30 20 5 5
2 [ am able to follow work safety procedures when practicing. 45 35 10 5 5
3 [ can use engineering tools and equipment well. 50 30 15 3 2
4 | Iunderstand how to maintain and repair engineering tools. 35 25 25 10 5
5 [ can analyze and solve problems that arise during practice. 30 40 20 5 5
6 |1 feel comfortable working in a group when practicing | 55 30 10 3 2
engineering.

7 [ am able to explain the steps taken in engineering practice. 45 35 15 3 2
8 [ often practice engineering skills outside of class hours. 30 20 25 15 10
9 I get constructive feedback from lecturers about my practice. 40 40 10 5 5
10 | I can apply the theories I have learned to engineering practice. 50 30 15 3 2

The data above shows that the majority of students feel confident in performing basic technical skills (70% agree or
strongly agree). However, other areas require development, such as comprehending the maintenance and repair of
technological equipment, to which only 60% of students agreed. These questionnaire findings can be utilized to create
extra training sessions that focus on areas for growth.
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Table 2 shows the findings of a questionnaire that evaluated student involvement and participation in learning, notably
in the discipline of engineering. This questionnaire includes various comments on the amount of student involvement
and interaction during the learning process.

Table 2 Student interaction and engagement in learning, particularly in the field of engineering

No Statement SA (%) | A(%) | N(%) | D (%) | SD (%)
1 [ actively participate in class discussions. 35 40 15 5 5
2 I often ask the lecturer if there is something I do not | 30 45 10 10 5
understand.
3 [ am involved in study groups with friends. 40 35 15 5 5
4 [ provide constructive feedback to classmates in group | 25 30 20 15 10
assignments.
5 [ feel comfortable sharing ideas and opinions in class. 50 30 10 5 5
6 [ participate in extracurricular activities related to the course. | 20 25 30 15 10
7 [ feel involved in the material taught in the learning process. | 40 35 15 5 5
8 [ utilize online platforms to interact with lecturers and friends. | 30 40 15 10 5
9 [ regularly attend consultation sessions with lecturers. 25 30 20 15 10
10 [ feel that VR-based learning increases my engagement. 45 35 10 5 5

According to the research, the majority of students are actively participating in class discussions (75% agree or strongly
agree) and believe that VR-based learning improves their involvement (80% agree or strongly agree). However, certain
aspects may be improved, such as participating in study groups and offering constructive comments to peers. The
questionnaire data may be utilized to create more interactive learning techniques and increase student participation in
the learning process.

Table 3 shows the findings of the questionnaire, which assessed students' access to learning materials. This
questionnaire includes multiple comments on the extent to which students can use various learning materials during

the learning process.

Table 3 Measurement of Student Access to Learning Resources

No | Statement SA A N D SD
(%) | (%) | (%) | (%) | (%)
1 I have good access to online learning materials. 40 30 20 5 5
2 [ often use e-books or online journals to study. 35 30 25 5 5
3 I can easily access the university library. 25 35 20 15 5
4 [ feel that the available learning resources support my learning | 45 40 10 5 0
process.
5 [ have access to relevant learning videos. 30 40 20 5 5
6 [ often use online learning platforms to get information. 50 30 15 5 0
7 [ have access to learning aids such as simulations and software. 20 25 30 15 10
8 [ feel that there are enough learning resources available for my | 40 35 15 5 5
courses.
9 I get support from lecturers in accessing learning resources. 30 30 25 10 5
10 | Ifind it difficult to access some learning resources. 5 10 15 30 40
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According to the statistics gathered, the majority of students believe they have adequate access to online learning
resources and often utilize online learning platforms (80% agree or strongly agree). However, other factors require
work, such as access to learning materials and ease of access to the university library, to which only 55% of students
believe they have enough access. These questionnaire findings can be used as a guide to enhancing the availability and
accessibility of more effective learning materials for students.

Table 4 displays the results of the questionnaire that assessed students' digital skills. This questionnaire contains
various assertions about students' digital skills in the context of learning.

Table 4 Student’s Digital Skills

SA A N D SD
No | Statement (%) (%) (%) (%) (%)
1 [ am able to use productivity software such as Microsoft Office. 40 30 20 5 5
2 [ am comfortable using online learning platforms. 35 45 10 5 5
3 [ can search for information effectively on the internet. 50 30 15 5 0
4 [ am able to use collaboration applications such as Google Drive. | 30 40 20 5 5

[ can create engaging presentations using software such as

5 PowerPoint. 45 35 15 5 0
6 [ have basic programming skills. 20 25 30 15 10
7 [ am able to use social media effectively for academic purposes. 30 40 20 5 5
8 I can efficiently manage files and data on my computer. 35 35 25 5 0
9 [ know how to protect my personal data online. 25 30 25 10 10
10 | Ifeel my digital skills are good enough to support my learning. 40 40 15 5 0

According to the collected data, the majority of students think they have great digital abilities, particularly in the use of
productivity software and finding internet information, with 70% agreeing or strongly agreeing. However, other areas
require development, including fundamental programming abilities and personal data protection, where 25% of
students acknowledged a lack of expertise. The findings of this questionnaire can help the Faculty of Engineering build
more effective digital skill upgrading programs. ore effective digital skill upgrading programs. ore effective digital skill
upgrading programs.

4.1. Potential for VR Interface Development

The potential for building Virtual Reality (VR) interfaces in adaptive learning is substantial, especially in terms of
establishing a learning environment that reacts to the specific requirements of full-time students at the University of
New Mexico. An excellent virtual reality interface may recreate technical settings relevant to students' subjects of study
while allowing for intuitive interaction. One significant advantage is the interface's ability to change the difficulty level
of assignments in real time based on student performance. This allows for more individualized learning, with each
student progressing at their own rate based on their ability.

Furthermore, an interactive and adaptable VR interface may give quick feedback on activities completed by learners.
For example, in engineering education, a virtual reality interface may detect faults in technical practice and provide
prompt remedial suggestions. These elements not only boost intellectual knowledge, but also pupils' practical abilities.
By leveraging this potential, VR interfaces can become strong tools for aiding adaptive learning, allowing for dynamic
curriculum revisions adapted to students' specific requirements and the problems they may confront in the real world.

Figure 3 shows the survey results on the potential for VR interface development, conducted among 50 Engineering
Faculty students, regarding features expected to support adaptive learning

511



World Journal of Advanced Engineering Technology and Sciences, 2024, 13(01), 505-515

Importance of Features in VR Interface
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Figure 3 Engineering Students' Perspectives on VR Interface Development Potential

The survey results indicate many notable conclusions that demonstrate the enormous potential for creating an
adaptable VR interface for technical learning. Automatic difficulty adjustment is highly regarded, with 90% of
respondents rating it as important or extremely important. This shows that students want a system that can adjust the
degree of difficulty based on their performance, allowing them to study at a speed and level that matches their skills.

Additionally, 95% of respondents believe that rapid feedback on practice errors is necessary or extremely significant.
Students believe that direct supervision in technical practice is vital for swiftly recognizing and correcting errors. This
feature may greatly improve the learning process and the application of technical abilities.

The modeling of real-world industrial settings has received a lot of attention, with 95% of respondents rating it as
important or extremely important. This function allows students to interact with real-world industrial scenarios,
underlining the relevance of their education in the workplace. Creating an interface that can accurately show these
events will significantly improve students' ability to confront professional obstacles.

Furthermore, intuitive interaction with technical tools and materials, which 90% of respondents rated as vital,
emphasizes the importance of a user-friendly interface in improving student engagement and comfort throughout the
educational process. Overall, these findings imply that the creation of VR interfaces should focus dynamic adaptation,
quick feedback, and industry-related simulations to produce a more customized, efficient, and relevant learning
experience for the Faculty's of Engineering students.

5. Conclusion

This study concludes that the use of Virtual Reality (VR) technology in learning within the Faculty of Engineering has
tremendous potential to improve practical skills and deepen knowledge of complicated engineering ideas. VR creates a
secure and regulated learning environment while also encouraging adaptive learning by allowing students to modify
the difficulty level and receive quick feedback. According to survey data, the vast majority of students show a great
desire for more interactive and immersive learning techniques, particularly in terms of understanding engineering
topics. As a result, incorporating VR into the engineering curriculum may successfully address these objectives, boost
learning motivation, and educate students to face industrial issues in the era of industrial 4.0 and Society 5.0.
Furthermore, developing a more adaptive and realistic VR interface may be essential for supporting personalized
learning tailored to individual student capabilities.

512



World Journal of Advanced Engineering Technology and Sciences, 2024, 13(01), 505-515

Acknowledgment

Thanks to the Directorate of Research, Technology, and Community Service (DRTPM) of the Ministry of Education,
Culture, Research, and Technology for providing funding for the Applied Research in 2024, which made this study
possible. We also extend our deepest appreciation to the Rector of Universitas Negeri Makassar, the Head of the
Research and Community Service Institute, and the Dean of the Faculty of Engineering, Universitas Negeri Makassar, for
their support, facilities, and opportunities provided during the research process. Without the assistance from these
parties, this research would not have been successfully conducted and yielded meaningful results.

Compliance with ethical standards

Disclosure of conflict of interest

The Authors had no conflict of interest to declared.

References

[1]

[2]

Handayani Non, R. (2022). Development of Virtual Reality Technology-Based Learning Applications to Improve
Student Motivation and Learning Outcomes in Secondary Schools. Jurnal Ekonomi dan Bisnis.
https://doi.org/10.55049/jeb.v14i2.186

Satria Ramadhan, M., Diah Apriliani, S., Sahda Firjatullah, N., & Yolanda Puji Pratama, R. (2023). The Impact of
Digital Technology Developments in the Education Sector. Journal of Comprehensive Science (JCS).
https://doi.org/10.59188/jcs.v2i6.399

Fardani, A.T. (2020). The Use of Virtual Reality Technology for Middle Schools in 2010-2020.
https://doi.org/10.24036/ET.V811.108475

Setyawan, M.D., El Hakim, L., & Aziz, T.A. (2023). Study of the Role of Virtual Reality (VR) in Building Students'
Dialogic Skills in Mathematics Learning. Jurnal Pendidikan Indonesia.
https://doi.org/10.36418/japendi.v4i02.1592

Sunarni, T.,, & Budiarto, D. (2014). Perception of the Effectiveness of Virtual Reality (VR) Mediated Teaching.

Teknowijoyo, F. (2022). The Relevance of Industry 4.0 and Society 5.0 to Education in Indonesia. Educatio.
https://doi.org/10.29408/edc.v16i2.4492

Wahyudiono, A. (2023). Development of Independent Learning Curriculum in the Challenges of the Society 5.0
Era. Education Journal : Journal Educational Research and Development. https://doi.org/10.31537 /ej.v7i2.1234

Indarta, Y., Jalinus, N., Waskito, W., Samala, A.D., Riyanda, A.R., & Adi, N.H. (2022). Relevance of Independent
Learning Curriculum with 21st Century Learning Models in the Development of the Society 5.0 Era. EDUKATIF :
JURNAL ILMU PENDIDIKAN. https://doi.org/10.31004 /edukatif.v4i2.2589

Suwandi, S. (2020). Implementation Of 21st Century Learning And Its Challenges To Play A Role In Society 5.0.

Topan Bahari, G., Heryana, N., & Ali Ridha, A. (2023). Utilization Of Virtual Reality Technology For Learning In
Virtual Classroom At Fasilkom Unsika Using Multimedia Development Life Cycle Method (MDLC). JATI (Jurnal
Mahasiswa Teknik Informatika). https://doi.org/10.36040/jati.v7i2.6769

Rahmawati, R, Rahmawati, F., Putri, R.R., Nurdin, N., & Rizal, Y. (2022). Development of Virtual Reality in an Effort
to Improve Student Readiness to Face Introduction to School Fields. Jurnal Basicedu.
https://doi.org/10.31004 /basicedu.v6i6.4178

Indarta, Y., Jalinus, N., Waskito, W., Samala, A.D., Riyanda, A.R., & Adi, N.H. (2022). Relevance of Independent
Learning Curriculum with 21st Century Learning Models in the Development of the Society 5.0 Era. EDUKATIF :
JURNAL ILMU PENDIDIKAN. https://doi.org/10.31004/edukatif.v4i2.2589

Safar, F.B., & Raman, N.A. (2021). Interactive Education: Exploration of Virtual Reality (VR) in Visualization of
Architectural Models. ANP Journal of Social Sciences and Humanities.
https://doi.org/10.53797 /ANPJSSH.V212.4.2021

Surjono, H.D., & Nurkhamid, N. (2008). Development of Adaptive E-Learning Models for Diversity of Student
Learning Styles to Increase Learning Effectiveness.

513



World Journal of Advanced Engineering Technology and Sciences, 2024, 13(01), 505-515

Utami, L.P., Suwastini, N.K,, Dantes, G.R., Suprihatin, C.T., & Adnyani, K.E. (2021). Virtual Reality For Supporting
Authentic Learning In 21st Century Language Classroom. Jurnal Pendidikan Teknologi dan Kejuruan.
https://doi.org/10.23887 /JPTK-UNDIKSHA.V1811.32376

Dr.,, Arjun, B, C. (2024). Immersive learning: virtual reality’s impact on medical curriculum. doi:
10.55041/isjem01740

Ashlesha, Chavan. (2024). Virtual Reality: Pioneering the Future of Immersive Experiences. Indian Scientific
Journal Of Research In Engineering And Management, 08(04):1-5. doi: 10.55041/ijsrem30286

Siti, Wildan, Diniati. (2024). Challenges of Using Information Technology in the Needs Analysis Design Process
for Islamic Religious Education Learning. Jurnal Inovasi Pendidikan Agama Islam (JIPAI), doi:
10.15575/jipai.v3i2.31096

Jamil, M. (2018). Utilization Of Virtual Reality (Vr) Technology In Libraries.

Caesaron, D. (2013). Reviews of Virtual Reality and Virtual Environment and Its Applications Particularly in
Education.

Ashlesha, Chavan. (2024). Virtual Reality: Pioneering the Future of Immersive Experiences. Indian Scientific
Journal Of Research In Engineering And Management, 08(04):1-5. doi: 10.55041/ijsrem30286

Sukajaya, I.N. (2017). Adaptive Learning Based on Authentic Assessment in the Big Data Era.
Surjono, H.D. (2014). Utilization of Adaptive E-Learning Technology to Address Diversity of Learning Styles.

Dewi, N.C., & Sulistyawati, M.E. (2024). The Utilization of Adaptive Learning Technology in English for the Digital
Generation: A Comprehensive Analysis. INTELEKTIUM. https://doi.org/10.37010/int.v4i2.1438

Rakha, Aditya., Putra., Wildan, Satio, Siregar., Gusmaneli, Gusmaneli., Jl., Prof, Mahmud., Yunus, Lubuk, Lintah.,,
Kec, Anduring., Kuranji. (2024). Adaptive Learning Model: To Improve Learning Effectiveness in the Digital Era.
Jurnal Inspirasi Pendidikan, doi: 10.59246/alfihris.v2i3.832

Miftah, M. (2018). Interactive Learning Multimedia Needs Analysis Models And Formats. Jurnal Teknodik.
https://doi.org/10.32550/teknodik.v13i1.443

Liliia, O. Fadieieva. (2023). Adaptive learning: a cluster-based literature review (2011-2022). doi:
10.55056/etq.613

Wiratomo, Y. (2018). Needs Analysis in the Project Based Learning Model. Titian Ilmu: Jurnal [lmiah Multi
Sciences. https://doi.org/10.30599/JTL.V1012.163

Sabunge, SR (2021). Planning, Islamic Religious Education, Curriculum 2013.
https://doi.org/10.29300/NZ.V611.3999

Lestari, A.R. (2015). Needs Analysis For Character-Based English Learning.

Tiiziin, H., Yilmaz, S., & Cakirogly, J. (2009). The effect of a virtual reality-based instruction on students’ learning
of physics concepts. Journal of Science Education and Technology, 18(1), 15-23.

Mikropoulos, T. A, & Natsis, A. (2011). Educational virtual environments: A study of their effectiveness.
Computers & Education, 57(1), 215-224.

Wu, H. K, Lee, S. W. Y,, Chang, H. Y, & Liang, ]J. C. (2013). Current status, opportunities and challenges of
augmented reality in education. Educational Technology & Society, 16(1), 73-80.

Kamarudin, M. K., Idris, M. 1., & Yusof, M. N. (2020). Virtual reality in vocational education: The students’
perspective. Journal of Technical Education and Training, 12(2), 29-36.

Tugba, Erden. (2024). Examining Needs Analysis Methods in Educational Management Processes. Sosyal
arastirmalar ve davranis bilimleri dergisi, doi: 10.52096/jsrbs.10.21.20

Jean, Antunes,, Lili, Cavalheiro., Ricardo, Pereira. (2024). Background, Research Design, and Implementation of
ECRs’ Research-Related Needs. doi: 10.5152/6108

Bayu, Putra, Kurniawan., Rajendra, P., Shrestha., I, Komang, Astina., Nur, Fadiah, Abd, Hadi., Listyo, Yudha,
Irawan,, Elya, Kurniawati., Agung, Wiradimadja. (2022). Developing a Virtual Nature Laboratory of Faculty Social
Science (LAV-FIS) to Assists Field-Based Learning during Pandemic: A Need Analysis Review. International
journal of interactive mobile technologies, 16(07):22-37. doi: 10.3991/ijim.v16i07.28481

514


https://doi.org/10.32550/teknodik.v13i1.443

[41]

[42]

World Journal of Advanced Engineering Technology and Sciences, 2024, 13(01), 505-515

Paulina, Erawati, Paramita., Julanons, Julanons., Ayyesha, Dara, Fayola., Fatmawati, Sabur., Desy, Liliani, Husain.
(2024). Utilization of Virtual Reality (VR) in Developing Interactive Learning Experiences. Al Fikrah : Jurnal
Manajemen Pendidikan, 12(1):136-136. doi: 10.31958/jaf.v12i1.12501

Federico, Morosi., Gaetano, Cascini. (2024). Virtual Reality Workshop for Massive Laboratory Learning
Experience of Engineering Students. 414-422. doi: 10.1007/978-3-031-52075-4_47

Jordan, Henstrom., Raffaele, De, Amicis., Christopher, A, Sanchez., Yelda, Turkan. (2023). Immersive Learning in
Engineering: A Comparative Study of VR and Traditional Building Inspection Methods. doi:
10.1145/3611314.3615917

Daniel, William, McCloskey., Emily, McAllister., Ryan, Gilbert., Connor, O’'Higgins., Darragh, Lydon., Myra, Lydon,,
Daniel, McPolin. (2023). Embedding Civil Engineering Understanding through the Use of Interactive Virtual
Reality. Neveléstudomany, doi: 10.3390/educsci14010006

Vygotsky, L. S. (1978). Mind in Society: The Development of Higher Psychological Processes. Harvard University
Press.

515



