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Abstract: Virtual reality is an immersive technology that is utilized in education. The increasing growth of physical 

education research led to the need for a comprehensive examination. Furthermore, due to the rapid growth of VR 

research, this systematic analysis intends to investigate the instructional design used to develop virtual reality in 

physical education over the previous five years. As a result, 31 previous research articles on virtual reality 

technology and physical education were analyzed for this paper. The most instructional design used for VR 

development is ADDIE followed by Bloom’s Taxonomy, while for the implementation of VR, undergraduate 

students are not the only option for using VR-based applications. 
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INTRODUCTION              

Virtual reality (VR) is the technology that generates an 

interactive virtual world that resembles a real-life 

experience [1]. VR technology enables users to immerse 

themselves in a virtual world by actively engaging with 

its content [2]. Furthermore, typical virtual reality is a 

3D animation that may be activated by manipulating the 

handle of a mobile computer or the remote control to 

cause the digital information to shift in a certain context, 

such as an environment [3]. VR technology has been 

used in many fields such as health education, public 

health, physical education, and geographical education. 

Despite the rapid growth, the study of VR in PE is still 

considered in its infancy [4]. Thus, further study is 

needed in this area. 

In technology development, there are several 

instructional designs used as guidelines to organize 

appropriate pedagogical scenarios to achieve 

instructional goals [5]. ADDIE (Analysis, Design, 

Develop, Implement, and Evaluate) and Bloom's 

Taxonomy, as well as Merrill's Principle and Gagne's 

Nine Events of Instruction, are some of the well-known 

instructional design frameworks used in the creation of 

new technologies.  To determine which of these four 

instructional designs is the best and most recommended 

for VR creation, a total of 31 papers were analyzed.  

It is impossible to exaggerate the significance 

of effective instructional design, particularly in the 

context of education. Many definitions of instructional 

design (ID) exist. Still, the descriptions all lead to the 

exact definition: the process of improving instruction by 

analyzing learning needs and developing learning 

experiences in an organized manner [6]. Instructional 

designers frequently employ technology and multimedia 

to enhance learning. IDs developed a systematic 

approach to improving learning experiences by 

analyzing learning needs. Gagne's Nine Events of 

Instruction, the ADDIE model, Bloom's Taxonomy, and 

Merrill's Principles of Instruction are the most widely 

used instructional design methods.  

There are five steps in developing a product: 

analysis, design, development, implementation, and 

evaluation. It is common to practice system 

development to implement this ADDIE ID model to 

facilitate the use of agile methodologies [7].  When it 

comes to visual learning, Bloom's Taxonomy is a go-to 

[8]. The design process began with memorization of 

information, followed by comprehension, application, 

analysis, evaluation, and finally, a solution. Gagne's 

Nine Events ID model is widely used in medical, health, 

and biological education. In one of the studies that have 

been discussed Gagne’s Nine Events ID is from Tambi 

[9]. Finally, Merrill's Principle is the last ID model to be 

discovered in this section, which uses five learning 

principles that are task-centered, activation, application, 

integration, and demonstration. Recent research shows 

that Merrill's Principle and Gagne's Nine Events can 

both reduce cognitive load and foster student learning, 

as demonstrated by Salehi [10]. Comparing Merrill's 

Principle to Gagne's model, the results show that 

Merrill's Principle is the superior design model.  



Aminuddin, Azlina & Ummie/Advanced Journal of Technical and Vocational Education, 6(1) 2022, Pages: 06-12 

 

7 
 

In addition to the IDs listed above, it is worth 

noting which one specializes in VR development best. 

Although there is still a lack of discussion about IDs in 

VR among researchers, this is not the case. Therefore, 

this study will identify the most often-used instructional 

design in VR development.  

As VR technology is immersed in PE, several 

studies have been conducted by using different sampling 

populations. As common knowledge, VR is a new 

technology that is quite expensive and not easy to 

handle. It still needs to be handled by a specialist or 

technicians. Besides that, most of the previous 

researches such as Lin, Mokmin & Jamiat and 

Ogbuanya [11]–[13] used undergraduate students as 

their sampling population. Following in the footsteps of 

prior research, this report sought to determine whether 

or not using VR-based applications by undergraduates is 

an option for them to pursue. 

A few recent studies have suggested that virtual 

reality-based education for undergraduates be 

considered as an additional option. Besides that, as there 

are many fields of study at the undergraduate level, VR 

technology has been developed according to the 

particular fields. Health and fitness, physical education, 

engineering, and electronic technology education are 

just a few sectors where virtual reality can be applied. 

According to the statement above, many researchers use 

undergraduates as a sampling population to observe the 

effectiveness of VR technology in every field. 

Furthermore, according to the expensiveness of 

having VR tools stated by Lionel [14] the sensitivity of 

the equipment, and the requirement for experts to put it 

up, undergraduates may be more likely than elementary 

or secondary school students to make use of it. 

However, from all the statements above, it 

leads to several questions that arose which are; (i) What 

is the instructional design used to develop virtual 

reality? (ii) Are undergraduates the only option for using 

VR-based applications? 

Thus, from these questions, this paper is 

intended to investigate the instructional design used to 

develop virtual reality and clarify whether the use of 

VR-based is only for undergraduates or not in physical 

education during the previous five years. 

 

MATERIALS AND METHODS 

There will be an explanation of the search strategy used 

to collect the relevant research paper for review in this 

methodology section. In addition, the eligibility criteria, 

which include the inclusion and exclusion criteria, will 

be discussed in detail in this section. The discussion 

explains how research questions (RQ) will be measured. 

 

Search Strategy 

It is the goal of this study to perform a comprehensive 

review of virtual technology in physical education. 

According to research papers published between 2017 

and 2021 in three digital libraries, Google Scholar, 

Institute of Electrical and Electronics Engineers (IEEE), 

and Scopus, the number of papers returned was 1250, 

37, and 17, respectively. This includes the Google 

Scholar search terms "virtual reality technology," 

"physical education," "instructional," and "design," 

which are related to physical education and virtual 

reality technology. In contrast, the Scopus and IEEE 

search terms are "virtual reality" and "physical 

education." Another technique employed by Scopus and 

IEEE is to select the open access option, which links to 

37 and 17 papers, respectively. Thus, this research 

strategy was used to answer RQ1 and RQ2. 

 

 
Figure 1.  PRISMA Flowchart of study screening and 

selection. 

 

Eligibility Criteria  

There are two types of eligibility criteria: Inclusion 

criteria and exclusion criteria. This section explains the 

criteria for inclusion and exclusion. 

 

Inclusion and exclusion criteria 

PICO and SPIDER criteria are used to determine 

eligibility [15]. For example, PICO is commonly used 

for quantitative evidence, while SPIDER is a qualitative 

and mixed-method search proposed in this systematic 

review. Therefore, even though PICO is more sensitive 

than SPIDER, the SPIDER approach is also required for 

this systematic review. The inclusion criteria include the 

title and abstract screening, full-text available, language, 

quality of the research papers, sampling populations, 

comparison, and the results. 

 The title and abstract both call for more research into 

these topics using virtual reality in instructional design 

and physical education. When it comes to this inclusion 

criterion, the language used in a paper is one of the most 
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important considerations. Researchers must be able to 

simplify the process of analyzing documents. The 

quality of the research papers used in the systematic 

review is another critical factor in its success. 

Accordingly, it is necessary to carry out a quasi-

experimental study on the documents that have been 

examined. Rather than concentrating on descriptive 

research, this systematic review will also include quasi-

experimental research papers, which can be used to 

compare each paper's sampling populations, results, and 

objectives. Thus, it will lead to identify the use of virtual 

reality in instructional design for physical education.  

 Besides that, several criteria have been excluded 

from consideration in this paper. First, title and abstract 

screening will be performed as described in the 

inclusion section. Studies that do not fall under the scope 

of virtual reality technology, instructional design, or 

physical education will be discarded from consideration 

for the competition. Due to this decision, one hundred 

and sixty-nine papers are passed onto the next stage of 

the process. Exclusion criteria for the article that 

includes a pdf file will be examined in the following step 

of the procedure. All of the research papers in this 

section have been filtered to eliminate irrelevance, 

duplication, or incomplete texts. A total of 138 studies 

were excluded, with 97 of them being irrelevant, three 

duplicates, and 38 not having full texts available. Only 

31 final analyzed papers were selected to answer RQ1 

and RQ2 as mentioned in Research Strategy. 

 

RESULT  

The results of the systematic mapping study will be 

presented in the following session concerning the 

research topics. Some of the 31 papers were analyzed, 

most published between 2017 and 2021 in the Journal. 

 

What is the instructional design used to develop 

virtual reality? 

Twenty-four papers discussed the use of ADDIE ID 

(n=24) in Table 1. More than two-thirds (77.42 %) of 

these works referenced the ADDIE, as seen in Figure 2. 

There are 14 authors out of 24, such as Dong & A, 

Hadjidemetriou, H. Kim et al, H. S. Lee & Lee, H. Y. 

Lee et al, C. Li & Li, D. Li et al,  H. Li, Meng, Mokmin, 

Mokmin & Jamiat, Wang, Zamzami and Zhang [12], 

[16]–[28], who used ADDIE ID to develop VR in 

physical education. Four authors have utilized ADDIE 

ID to study the health of children with down syndrome, 

including the development of motor skills and posture 

control [29], the use of virtual reality to aid 

physiotherapists [30], VR technology for the students 

with autism spectrum illnesses to improve emotional 

and social abilities [31], [32]. The symbiotic relationship 

in six articles, ADDIE ID, is used to identify the 

computational thinking algorithm, students' attitudes 

toward VR technology, and teachers' perspectives and 

perceptions [33]–[37]. 

Two papers utilized Bloom's Taxonomy ID to 

research primary school students' ability to think 

critically about physical education, accounting for 

6.45% of the total [38].  Besides using ADDIE, Wyk 

[39] also used Bloom's Taxonomy ID in developing an 

online course for VR courses to compare which ID is the 

best to be used. However, none of the articles selected 

used Gagne's Nine Events of Instruction and Merrill's 

Principles for VR development. Six other papers did not 

mention ID as a tool for VR development, although one 

did employ TPACK and TPD theory in physical 

education, despite the fact that TPACK and TPD do not 

fall within the ID category. All 6 articles represented 

19.35% for the mostly-used instructional design in VR. 

The results show that the most ID used to 

develop VR is ADDIE, leading to the usage of another 

three IDs. It means that ADDIE is a more relevant ID to 

develop the systems, especially for VR systems. Thus, 

these results have been answered the RQ1. 

 

No Instructional Design 

Number of 
papers 

discussed 

1 ADDIE 24 
2 Bloom's Taxonomy 2 

3 
Gagne's Nine Events of 
Instruction 0 

4 
Merrill's Principles of 
Instruction 0 

5 Not Stated 6 
Table 1.  Instructional design for VR development 

 

 
Figure 1. The Most Instructional Design used in Virtual 

Reality 

 

Is undergraduate the only option for using VR-based 

applications? 

There are several levels of sampling populations used in 

the selected articles. It includes primary schools, 

secondary schools, undergraduate students, teachers, 

74.19%

6.45%

0.00%
0.00%

22.58%

The Most Instructional Design 
used in Virtual reality

ADDIE

Bloom's Taxonomy

Gagne's Nine Events of
Instruction
Merrill's Principles of
Instruction
Not Stated



Aminuddin, Azlina & Ummie/Advanced Journal of Technical and Vocational Education, 6(1) 2022, Pages: 06-12 

 

9 
 

and others, as shown in Table 2 below. The most 

significant sampling populations used in VR-based are 

undergraduate students that represented 48.39% 

compared to others like primary schools (16.13%), 

secondary schools (16.13%), teachers (6.45%), and 

others (12.90%). Undergraduate students range between 

the ages of 18 to 23, whereas teachers, principals, and 

other members of these professions are between the ages 

of six and twelve, thirteen to seventeen, twenty-three to 

thirty-five, and at least thirty-five years old. However, 

in the Others category, one article used an analysis 

article to study the bibliometrics of physical education. 

Another piece does not use participants because the 

study tested their VR development on hardware and 

software. 

 

No Sampling population for VR 

Number of 

papers 

1 Primary school students 5 

2 Secondary school students 5 

3 Undergraduate students 15 

4 Postgraduate students 0 

5 Teachers 2 

6 Others 4 

Table 1. The most population participated in VR 

 

 
Figure 3. Illustration of the most population participated in 

VR 

 

Besides that, the results from several articles 

show that there is no significant difference to say that 

undergraduate is the only option for implementing VR-

based. This is because student interest in VRT increased 

dramatically after it was adopted, and VRT was 

implemented in five colleges and universities, 

accounting for more than 20% of the total student 

population at the time [18]. Meanwhile, virtual reality 

and augmented reality are gaining popularity among K-

12 students, and 75% of teachers believe that using 

technology has enhanced their teaching techniques for 

K-12 pupils [35]. In another situation, Abdelsalam [34] 

found that the most significant impediment to 

implementing VR in primary and secondary schools is a 

lack of an educational context.  It might also be related 

to the cost and operation for implementing it. These 

challenges have influenced the students' perceptions, 

resulting in a significant disparity between those who 

answered yes and those who responded no, with 56 

percent saying yes and 10 percent saying no. This 

statement is also supported by C. Li & Li [23] who stated 

that VR technology had not been widely used in 

education because it is expensive and still in its infancy.  

However, the population of undergraduate 

students in the world will reach 9% of the world’s 

population by 2030, according to UNESCO [40]. The 

same goes for the population of primary schools' 

students and secondary schools' students where the 

percentage for them until 2019 was 9.47% (739 million) 

and 7.71% (601 million), respectively. It means, 

according to the findings from Meng [18] and 

Mystakidis [35] above, there will be a demand and 

supply issue for the use of VR-based applications on 

both schools’ level and undergraduate level. As long as 

both, supply and demand increase, the equilibrium price 

will stay the same, increasing the equilibrium quantity 

[41]. Therefore, as the population grows and the number 

of suppliers grows, the educational setting will be 

improved by implementing VR technology in every 

school or university.  

There are still various recommendations for 

future studies that should be carried out not only for 

college students and primary schools but also for 

elementary schools, among other things. In-depth 

research on virtual reality adoption across a variety of 

sports was recommended by several authors, including 

Lee & Lee [27], who also suggested that educational 

institutions in elementary, secondary, and 

postsecondary levels consider the long-term impact of 

systematically applying immersive technology [35]. As 

a conclusion in this session, undergraduate students are 

not the only option for using VR-based applications. 

 

DISCUSSION 

As the overall result for identifying the instructional 

design used to develop VR, there are significant 

differences between the use of ADDIE ID and another 

three IDs, which are Bloom's Taxonomy, Merrill's 

Principle and Gagne's Nine Events, which are more than 

two-thirds of the IDs used in the selected papers. In 

addition, it is more widely used in VR development for 

physical education, that is almost 80%. 

Besides that, the ADDIE model is always used 

by developers to develop or create new systems. As 

most of the systems use agile methodology, ADDIE 

system is one of the models that may support this 

methodology compared to others. However, Blooms’ 

Taxonomy is an ID model that is more appropriately 

16.13%

16.13%

48.39%

0.00%

6.45% 12.90%

The most population participated 
in VR

1 Primary
school
students

2 Secondary
school
students

3
Undergradu
ate students

4
Postgraduat
e students
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used as a problem-solving technique. It is because this 

paradigm requires users to work their way up from the 

lowest levels of memory and comprehension, then apply 

what they have learned and analyse the results before 

coming up with the optimal solution. Merrill's Principle 

is also a problem-based theory. This design comprises 

four phases. The principles of activation, demonstration, 

application, and integration are essential to a learner's 

success. This model's merits are in its strong learner 

focus. The ideas are geared towards student success. The 

four phases help teachers plan lessons in a way that 

engages and motivates students. Gagne's nine Events is 

a behaviourist learning strategy. This adaptable strategy 

allows teachers to engage with students in ways that best 

suit their learning styles. Students gain better learning 

results and become actual subject matter experts this 

way. 

Besides that, the RQ2 has also been answered 

in the results above, which show no significant 

differences. Therefore, even though the higher number 

of the population who participated were undergraduates, 

it is not a must for the result to show that the 

undergraduates are the only option for using VR. In 

addition, the study from C. Li & Li [23] stated that VR 

in education is not popular due to the expensiveness of 

the tools. This statement was denied by UNESCO when 

they stated that the students' population will increase 

towards the year 2030. Therefore, the theory of supply 

and demand strengthens the argument. It is also boosted 

up with the finding from the previous recent study to 

explore the use of VR in physical education for school 

students.  

Even if this technology is extremely expensive 

and difficult to use, we feel that it is not impossible for 

VR-based applications to be used as important 

educational materials among school kids if they have 

adequate instructions on how to operate them. We can 

observe this in comparison to mobile phones. For the 

previous ten years, youngsters have been unable to use 

technology as a learning aid because of the high cost and 

limited technical skills of the average student. As the 

Covid-19 pandemic took hold, primary and secondary 

students were allowed to use their mobile phones as a 

means of studying. 

As a conclusion, it is proved that ADDIE is the 

best ID to be used in developing VR among others. 

However, this study proposes to proceed with the 

combination of the ADDIE model and Bloom’s 

Taxonomy in VR development for PE where ADDIE 

acts as a guideline of the development system and 

Bloom’s Taxonomy used in creating PE content 

embedded in VR. This research firmly believes that 

undergraduate students are not the sole choice for 

implementing VR-based applications based on the study 

findings above. As a result, additional research into the 

potential benefits of virtual reality for primary and 

secondary school students is required. 

 

 

CONCLUSION 

This paper had performed a systematic review, achieved 

to answer all the RQs and meet the objectives, which are 

to investigate the instructional design used to develop 

virtual reality and VR implementation in physical 

education during the previous five years. The high 

percentage of ADDIE IDs used in previous studies 

conclude that it is the most popular and suitable 

instructional design in VR development. However, it is 

important to continue exploring the other three IDs, 

especially Bloom's Taxonomy, because there is 

evidence that VR may be used to improve higher-order 

thinking abilities in physical education by using this ID. 

Still, it can also experiment in other fields like health 

education or the public health department. In addition, 

even though several researchers stated different tones of 

statement to clarify whether the undergraduates are the 

only option for applying VR-based applications or not, 

this systematic review concludes that the group are not 

the only option for applying VR-based applications. 

Thus, the results will help the researcher know which 

issues need to be explored more for future research. 

 

ACKNOWLEDGMENTS 

This work was supported by the Universiti Sains 

Malaysia (Short Term Grant) [304.PMEDIA.6315301] 

 

REFERENCES 
 

[1] A. Suh and J. Prophet, “The state of immersive 

technology research: A literature analysis,” 

Comput. Human Behav., vol. 86, pp. 77–90, 

2018, doi: 10.1016/j.chb.2018.04.019. 

[2] N. M. K. Nurul, A. H. M. Adnan, A. A. Yusof, 

M. K. Ahmad, and M. K. Anwar, “Immersive 

Interactive Educational Experiences – 

Technologies for Malaysian Universities,” 

Proc. Int. Invent. Innov. Creat. Conf. 2019 

MNNF Publ. (ISBN number 978-967-15509-9-

1), vol. 2019, pp. 190–196, 2019. 

[3] T. Jantakoon, P. Wannapiroon, and P. Nilsook, 

“Virtual Immersive Learning Environments 

(VILEs) Based on Digital Storytelling to 

Enhance Deeper Learning for Undergraduate 

Students,” High. Educ. Stud., vol. 9, no. 1, p. 

144, 2019, doi: 10.5539/hes.v9n1p144. 

[4] F. Calabuig-Moreno, M. H. González-Serrano, 

J. Fombona, and M. García-Tascón, “The 

emergence of technology in physical education: 

A general bibliometric analysis with a focus on 

virtual and augmented reality,” Sustain., vol. 12, 

no. 7, pp. 1–23, 2020, doi: 10.3390/su12072728. 

[5] K. Dr. Serhat, “Instructional Design Models and 

Theories - Educational Technology,” 



Aminuddin, Azlina & Ummie/Advanced Journal of Technical and Vocational Education, 6(1) 2022, Pages: 06-12 

 

11 
 

Educational Technology, Feb. 17, 2021. 

https://educationaltechnology.net/instructional-

design-models-and-theories/ (accessed Feb. 01, 

2022). 

[6] A. May, “Instructional Design Models: 

Comparing ADDIE, Bloom, Gagne, & Merrill,” 

DASHE & THOMSON, Mar. 07, 2018. 

https://www.dashe.com/blog/instructional-

design-models-comparing-addie-bloom-gagne-

merrill (accessed Dec. 15, 2021). 

[7] C. M. Budoya, M. Kissaka, and J. Mtebe, 

“Instructional Design Enabled Agile Method 

Using ADDIE Model and Feature Driven 

Development Process.,” Int. J. Educ. Dev. 

Using Inf. Commun. Technol., vol. 15, no. 1, pp. 

35–54, 2019. 

[8] J. B. Arneson and E. G. Offerdahl, “Visual 

literacy in bloom: Using bloom’s taxonomy to 

support visual learning skills,” CBE Life Sci. 

Educ., vol. 17, no. 1, 2018, doi: 10.1187/cbe.17-

08-0178. 

[9] R. Tambi, R. Bayoumi, P. Lansberg, and Y. 

Banerjee, “Blending Gagne’s instructional 

model with Peyton’s approach to design an 

introductory bioinformatics lesson plan for 

medical students: Proof-of-concept study,” 

JMIR Med. Educ., vol. 4, no. 2, pp. 1–10, 2018, 

doi: 10.2196/11122. 

[10] V. Salehi and B. Ghanbari, “Technology of 

Education Journal Comparing the e ffects of 

Merrill & Gagne ’ s instructional design models 

on cognitive load , learning and instructional 

efficiency,” Technol. Educ. J., vol. 14, no. 4, pp. 

813–820, 2020. 

[11] M. T. Y. Lin, J. S. Wang, H. M. Kuo, and Y. 

Luo, “A study on the effect of virtual reality 3D 

exploratory education on students’ creativity 

and leadership,” Eurasia J. Math. Sci. Technol. 

Educ., vol. 13, no. 7, pp. 3151–3161, 2017, doi: 

10.12973/eurasia.2017.00709a. 

[12] N. A. M. Mokmin and N. Jamiat, “The 

effectiveness of a virtual fitness trainer app in 

motivating and engaging students for fitness 

activity by applying motor learning theory,” 

Educ. Inf. Technol., vol. 26, no. 2, pp. 1847–

1864, 2021, doi: 10.1007/s10639-020-10337-7. 

[13] T. C. Ogbuanya and N. O. Onele, “Investigating 

the Effectiveness of Desktop Virtual Reality for 

Teaching and Learning of Electrical/Electronics 

Technology in Universities,” Comput. Sch., vol. 

35, no. 3, pp. 226–248, 2018, doi: 

10.1080/07380569.2018.1492283. 

[14] Lionel Sujay Vailshery, “• Reported price of 

leading consumer VR headsets 2019 | Statista,” 

statista, Jan. 22, 2021. 

https://www.statista.com/statistics/1096886/rep

orted-price-of-leading-consumer-vr-headsets-

by-device/ (accessed Feb. 02, 2022). 

[15] G. M. Tawfik et al., “A step by step guide for 

conducting a systematic review and meta-

analysis with simulation data,” Trop. Med. 

Health, vol. 47, no. 1, pp. 1–9, 2019, doi: 

10.1186/s41182-019-0165-6. 

[16] H. Kim, H. Shin, H. S. Kim, and W. T. Kim, 

“VR-CPES: A novel cyber-physical education 

systems for interactive VR services based on a 

mobile platform,” Mob. Inf. Syst., vol. 2018, 

2018, doi: 10.1155/2018/8941241. 

[17] Y. Wang, “Physical Education Teaching in 

Colleges and Universities Assisted by Virtual 

Reality Technology Based on Artificial 

Intelligence,” Math. Probl. Eng., vol. 2021, 

2021, doi: 10.1155/2021/5582716. 

[18] J. Meng, “College Physical Education Teaching 

Aided by Virtual Reality Technology,” Mob. 

Inf. Syst., vol. 2021, pp. 1–11, 2021, doi: 

10.1155/2021/3052895. 

[19] X. Zhang, Y. Shi, and H. Bai, “Immersive 

Virtual Reality Physical Education Instructional 

Patterns on the Foundation of Vision Sensor,” 

vol. 2021, 2021. 

[20] D. Li, C. Yi, and Y. Gu, “Research on College 

Physical Education and Sports Training Based 

on Virtual Reality Technology,” Math. Probl. 

Eng., vol. 2021, 2021, doi: 

10.1155/2021/6625529. 

[21] H. Y. Lee, C.-Y. Chung, and F. Yang, 

“RESEARCH ON VIRTUAL REALITY-

BASED BADMINTON TEACHING IN 

PHYSICAL EDUCATION 

COURSESRESEARCH ON VIRTUAL 

REALITY-BASED BADMINTON 

TEACHING IN PHYSICAL EDUCATION 

COURSES,” 2019 HAWAII UNIVERSITY 

INTERNATIONAL CONFERENCES, Jun. 

2019. https://huichawaii.org/wp-

content/uploads/2019/06/Lee-Hung-Ying-

2019-STEM-HUIC.pdf (accessed Dec. 12, 

2021). 

[22] N. A. M. Mokmin, “The effectiveness of a 

personalized virtual fitness trainer in teaching 

physical education by applying the artificial 

intelligent algorithm,” Int. J. Hum. Mov. Sport. 

Sci., vol. 8, no. 5, pp. 258–264, 2020, doi: 

10.13189/saj.2020.080514. 

[23] C. Li and Y. Li, “Feasibility Analysis of VR 

Technology in Physical Education and Sports 

Training,” IEEE Access, pp. 1–1, 2020, doi: 

10.1109/access.2020.3020842. 

[24] M. Zamzami, P. Olahraga, J. Ilmiah, and B. E. 

November, “The effectiveness of using virtual 

reality technology on learning the jump-shot 



Aminuddin, Azlina & Ummie/Advanced Journal of Technical and Vocational Education, 6(1) 2022, Pages: 06-12 

 

12 

 

skill in basketball,” J. MensSana, vol. 5, no. 2, 

pp. 191–201, Dec. 2020, doi: 

10.24036/MENSSANA.050220.12. 

[25] G. Hadjidemetriou, “A VR approach for 

modelling the assessment bias of primary school 

PE teachers and educating them about it,” 2021. 

[26] P. Dong and L. A, “Simulation of physical 

education teaching based on FPGA and 

wearable VR equipment,” Microprocess. 

Microsyst., vol. 81, no. November 2020, pp. 2–

6, 2021, doi: 10.1016/j.micpro.2020.103773. 

[27] H. S. Lee and J. Lee, “The effect of elementary 

school soccer instruction using virtual reality 

technologies on students’ attitudes toward 

physical education and flow in class,” Sustain., 

vol. 13, no. 6, 2021, doi: 10.3390/su13063240. 

[28] H. Li, “Research on Basketball Sports Training 

Based on Virtual Reality Technology,” J. Phys. 

Conf. Ser., vol. 1992, no. 3, pp. 8–12, 2021, doi: 

10.1088/1742-6596/1992/3/032047. 

[29] N. Gómez Álvarez et al., “Effect of an 

intervention based on virtual reality on motor 

development and postural control in children 

with down syndrome,” Revista Chilena de 

Pediatria, vol. 89, no. 6. pp. 747–752, 2018, 

doi: 10.4067/S0370-41062018005001202. 

[30] J. S. Tutak, “Virtual reality and exercises for 

paretic upper limb of stroke survivors,” Teh. 

Vjesn. - Tech. Gaz., vol. 24, no. Supplement 2, 

pp. 451–458, 2017, doi: 10.17559/tv-

20161011143721. 

[31] X. Hu and Z. R. Han, “Effects of gesture-based 

match-to-sample instruction via virtual reality 

technology for Chinese students with autism 

spectrum disorders,” Int. J. Dev. Disabil., vol. 

65, no. 5, pp. 327–336, 2019, doi: 

10.1080/20473869.2019.1602350. 

[32] H. H. S. Ip et al., “Enhance emotional and social 

adaptation skills for children with autism 

spectrum disorder: A virtual reality enabled 

approach,” Comput. Educ., vol. 117, pp. 1–15, 

2018, doi: 10.1016/j.compedu.2017.09.010. 

[33] K. E. Stavroulia, M. Christofi, E. Baka, D. 

Michael-Grigoriou, N. Magnenat-Thalmann, 

and A. Lanitis, “Assessing the emotional impact 

of virtual reality-based teacher training,” Int. J. 

Inf. Learn. Technol., vol. 36, no. 3, pp. 192–217, 

2019, doi: 10.1108/IJILT-11-2018-0127. 

[34] M. Abdelsalam, A. E. Khedr, O. Emam, and Y. 

Helmy, “A General Approach Students ’ 

Attitude towards to Virtual Reality Technology 

in Distance Education Environment,” pp. 10–

15, 2019. 

[35] S. Mystakidis, M. Fragkaki, and G. Filippousis, 

“Ready Teacher One: Virtual and Augmented 

Reality Online Professional Development for K-

12 School Teachers,” Computers, vol. 10, no. 

10, p. 134, 2021, doi: 

10.3390/computers10100134. 

[36] C. Kustandi, N. Ibrahim, and H. Muchtar, 

“Virtual reality based on media simulation for 

preparing prospective teacher education 

students,” Int. J. Recent Technol. Eng., vol. 8, 

no. 1C2, pp. 399–402, 2019. 

[37] Y. H. Lai, S. Y. Chen, C. F. Lai, Y. C. Chang, 

and Y. S. Su, “Study on enhancing AIoT 

computational thinking skills by plot image-

based VR,” Interact. Learn. Environ., vol. 29, 

no. 3, pp. 482–495, 2021, doi: 

10.1080/10494820.2019.1580750. 

[38] I. Marwan, A. A. Rahmat, A. A. Malik, U. 

Siliwangi, N. Rohayati, and U. Galuh, “The Use 

of Virtual Reality Media at the Level of High 

Order Thinking Skills in Sport Education,” vol. 

6, no. 9, 2021. 

[39] N. van Wyk, “A Proposed Framework for 

Developing Online Courses: The Case for a VR 

Course.,” Online Submiss., no. September, 

2019, [Online]. Available: 

https://eric.ed.gov/?id=ED606007. 

[40] ICEF Monitor, “Study projects dramatic growth 

for global higher education through 2040 - ICEF 

Monitor - Market intelligence for international 

student recruitment,” Oct. 03, 2018. 

https://monitor.icef.com/2018/10/study-

projects-dramatic-growth-global-higher-

education-2040/ (accessed Dec. 20, 2021). 

[41] M. Krishnamurthy, “Economics 101 of Ride 

sharing: Simultaneous Shifts in Demand and 

Supply Curves | by Mohan Krishnamurthy, 

Ph.D | Medium,” May 24, 2018. 

https://medium.com/@mohankrishnamurthy/ec

onomics-of-ridesharing-simultaneous-shifts-in-

demand-and-supply-curves-3a089c67b90c 

(accessed Dec. 21, 2021). 

 


