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Abstract
Background 
and Study Aim

Physical fitness and psychological well-being of student-athletes had decreased significantly and 
became the main problem in this study. This study aims to investigate the effect of virtual reality-
based Tabata training to increase the level of physical fitness and psychological well-being through 
a mixed method.

Material and 
Methods

This study used a mixed method. The participants involved in this study were student-athletes 
(n=40) at Singaperbangsa Karawang University (Indonesia). Quantitative instruments used 
to measure physical fitness include 20 m shuttle run, 30 m sprint run, horizontal jump and leg 
dynamometer. While the qualitative instrument used to measure student-athlete perceptions 
through in-depth interviews for 30 minutes. Quantitative statistical analysis through IBM SPSS 
was used to find the mean and standard deviation. Independent samples t-test was used to test the 
difference in values between the experimental and control groups before and after the experiment. 
Meanwhile, the Paired samples t-test was used to investigate the effect of this training, both in 
the experimental and control groups. Qualitative statistical analysis was carried out qualitatively 
thematically, namely the results of in-depth interviews were coded and categorized into three 
themes. 

Results There were several findings in quantitative research. First, there was no difference in physical fitness 
or psychological well-being between the experimental and control groups before the experiment 
(p>0.05). Second, there were differences in the values of physical fitness and psychological well-
being between the experimental and control groups after the experimental program (p<0.05). 
Third, there was a significant effect in the experimental group on the level of physical fitness 
and psychological well-being (p<0.05) and the control group also showed an effect on changes in 
physical fitness and psychological well-being but smaller than the experimental group (p<0.05). In 
Qualitative research,  student-athletes provided positive perceptions about virtual reality-based 
Tabata training which was easy, efficient and effective, fun and encouraged them to be more active. 
Negative perceptions were not all student-athletes and universities were equipped with virtual 
reality facilities. It must carried out in a location or place that was completely safe or far from 
vehicles.

Conclusions Our mixed study confirms that virtual reality-based Tabata training had positive effect to change 
the level of physical fitness and psychological well-being among student-athletes.
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Introduction1

Entering 2023, all types of professional sports 
had been competed normally at national and 
international levels [1, 2], many students-athletes 
came back active in sports [3, 4, 5] and improved 
their performance which had decreased during 
the COVID-19 pandemic crisis. Student-athletes 
who were involved in swimming was one of the 
many aspects that affected by COVID-19 [6], so 
the data recorded that the performance of student-
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athletes related to physical fitness [7] had decreased 
significantly. Data showed that the level of physical 
fitness of people in several countries including 
Indonesia had decreased and the causative factor 
was the lack of physical activity and sports during 
the COVID-19 pandemic crisis [8, 9, 10]. In addition, 
another factor that were negatively impacted in 
student-athletes was psychological well-being [11].

Physical fitness included as a crucial and 
supportive aspect for student-athletes to achieve 
success in all types of sports [12, 13, 14). According 
to Gani et al. [6]   in swimming a student-athlete 
was required to have good physical fitness, for 
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example with good physical fitness, they can swim 
in high speed and was not easily felt tired when 
exercising. A recent study reported that physical 
fitness was a determining factor in the good or bad 
performance of student-athletes [15, 16, 17]. In 
addition, excellent physical fitness has the potential 
to improve the technique and tactics of student 
athletes [18]. Whereas if physical fitness was low, 
student-athletes would experience injuries [19] and 
difficult to achieve the best performance [20].

Psychological well-being was the second aspect 
that should be improved after the COVID-19 
pandemic crisis [21]. Psychological well-being has a 
concept as a condition of psychological well-being 
which was characterized with a feeling of happiness 
[22], satisfaction and life goals [23] and without 
the risk of mental disorders [24, 25]. According 
to Jovanovic, Smrdu, Holnthaner & Kajtna [26], 
low psychological well-being could trigger anger, 
depression, anxiety and stress, resulting in poor 
performance. Meanwhile, a high psychological 
well-being can trigger positive behaviors such as 
having good relationships with other people, self-
efficacy and goal setting, independence [11]. In 
addition, previous studies reported that someone 
who has high psychological well-being was more 
successful in terms of education, career, socializing 
and better level of physical health [27]. Considering 
the importance of physical fitness and psychological 
well-being for student-athletes to support their 
success in sports activities, it is needed training 
system that has the potential to improve these two 
aspects. Tabata training based on virtual reality was 
estimated to be a sports method that can change 
the level of physical fitness and psychological well-
being among student athletes.

Tabata is a training method that combines high-
intensity and interval training [28, 29]. In Tabata 
training there are several types of movements, such 
as jogging, squat jumps, jumping jacks, plank, high 
knee, climber, where each movement is performed 
for 20 seconds and rests for 10 seconds [6, 30]. After 
it was created by Izumi Tabata, the popularity of 
Tabata training courses has increased and has been 
widely studied in several countries. For example, 
Domaradzki, Cichy, Rokita & Popowczak [31], 
applied Tabata training to male and female aged 16 
who came from Poland and it was proven that this 
training could provide benefits for reducing their 
weight. In addition, previous studies reported that 
Tabata training was also effective for increasing 
the strength of soccer players [32], muscle power in 
athletes in swimming [6] heart rate and blood lactate 
[33]. In fact, this training has been noted to increase 
physical fitness effectively [34]. Unfortunately, 
research on Tabata training was limited to 
traditional methods and there was no research on 
technology-based Tabata training that involved 
virtual reality. Virtual reality-based Tabata training 

is a training that uses technological media, so the 
experience can be similar with the real based [35, 
36]. Through Tabata virtual reality training, student-
athletes observed pictures or animations that were 
doing physical activity and student-athletes must 
follow all the movements (Fig.1). According to 
Bedir & Erhan [37], the popularity of virtual reality 
technology has increased in sports, because through 
virtual reality people can experience events, times 
and environments that were not real but as if it 
really happened.

Figure 1. Virtual Reality-Based Tabata Training

The benefits of using virtual reality technology 
could help student-athletes to have a better 
understand about the exercises or movements 
that will be learned in sports [38, 39]. Even though, 
virtual reality technology provided many benefits in 
sports and facilitated coaches and student-athletes 
[40], unfortunately no one has implemented virtual 
reality in Tabata training. In addition, this study 
was the first work that tried to implement virtual 
reality-based Tabata training to change the level of 
physical fitness and psychological well-being among 
student athletes. In addition, this study presented 
novelty in terms of analyzing the effects of virtual 
reality-based Tabata training through quantitative 
and qualitative analysis (mixed method), so this 
research was different from previous studies on 
Tabata training. It is expected that this research will 
contribute to the development of the Tabata training 
method which involve virtual reality technology, so 
that coaches and student-athletes can use it in the 
future. Therefore, this study aims to investigate the 
effect of virtual reality-based Tabata training as an 
effort to change the level of physical fitness and 
psychological well-being through a mixed method.

Materials and Methods
Participants
The participants involved in this study were male 

student-athletes who were active in swimming sports 
from Singaperbangsa Karawang University, which is 
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one of the universities in Indonesia. Participants 
were selected through a random technique, by 
sending invitations via WhatsApp. There was 40 out 
of 50 student-athletes who were invited, showed a 
positive response and interested in participating 
in this study. Before the experimental research 
was carried out, all participants were required to 
sign a letter of intent to become participants. After 
forty participants were selected, the next step was 
to allocate them to the experimental group who 
received the virtual reality-based Tabata training 
program (n=20, mean ± SD= age: 21.05±2.5, weight: 
55.68±6.4 kg, height: 1.63±0.5 cm) and to the control 
group who carried out their daily training activities 
(n=20, mean ± SD= age: 20.47±0.9, body weight: 
51.65±7.8 kg, height: 1.59 ± 0.4 cm). Participation 
inclusion criteria include; history of participating in 
Tabata training, participants are physically active, 
healthy and must be free from injury within the past 
year. Before the research started, all participants 
were given information about the rules in conducting 
this research. Then they are required to make and 
sign a statement about their willingness to become 
participants in this research

Research Design
This study used mixed types or a combination of 

quantitative and qualitative research. Quantitative 
research was carried out experimentally using 
a pretest-posttest control group design. While 
qualitative research through in-depth interviews 
with participants for 30 minutes. 

This research was conducted in November-
December 2022 in the University of Singaperbangsa 
Karawang (Indonesia) with number: 273/SP2H/
UN64.10/LL/2022. This research was conducted 
based on the guidelines of the World Medical 
Association Code of Ethics (Helsinki Declaration 
for Humans). In quantitative research, at the first 
meeting, all participants carried out initial test 
activities, namely physical fitness tests and filling 

out the psychological well-being scale (22 November 
2022) from 08.00 am until finished. In the second 
meeting (24 November 2022), the experimental 
group carried out a virtual reality-based Tabata 
training program and the control group carried out 
their daily training such as jumping jacks, side leg 
raises and running until the twelfth meeting (17 
December 2022). At the 13th meeting (20 December 
2022) all participants carried out physical fitness 
tests and filled out the psychological well-being 
scale. Detail of virtual reality-based Tabata training 
program is presented in Table 1.

Whereas for qualitative research through in-
depth interviews it was carried out on 21-22 
December 2022. In-depth interviews were carried 
out using Bahasa inside the room for 30 minutes per 
person. In this study, the interview was conducted 
for experimental group who received the virtual 
reality-based Tabata training program which was in 
accordance with the objectives of this study. After 
the interview was completed, the data from interview 
was analyzed by 3 people who were experts in sports 
training methodology and Dr. degree holders. The 
mixed research design is presented in Figure 2.

Research Instruments

Quantitative Instruments
Physical Fitness. Quantitative instrument was 

used to measure the level of physical fitness of 
athletes which had been adopted from previous 
studies [41], with the following test items:

20 m Shuttle Run (ml/kg/min). This instrument 
has a function to measure the level of VO2max 
endurance. This test was carried out by running 
continuously with a distance of 20 meters following 
the “bleep” audio. The participant was standing 
in cone A after the audio bleep sounded, the 
participant run towards cone B. Repeat this running 
motion until the participant was no longer able or 
unable to adjust with the speed set in the audio 
recording. Assessment was conducted by calculating 

Table 1. Virtual Reality-Based Tabata Training Program

Training Unit
Components Activities Duration

Warm-up Warm-up 2 min

Virtual Reality-Based 

Tabata Training

Squat jump.

Kick sideways.

Kick back.

Jumping Jack.

Side Lunges.

Single movement was performed with a 
duration of 20 seconds and 10 seconds 
rest.

5 min

Cool-down Cardiorespiratory cool down and the 
poststretch. 2  min
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the number of levels and feedback obtained then 
converted into Vo2max. This instrument had been 
tested previously, with a validity value of 0.89 and a 
reliability of 0.84.

Figure 2. Mixed Method Research Design

30 m Sprint Run (s). This instrument used to 
measure the level of speed. This test was carried out 
by standing at the start line and after the whistle 
sounded, the participant run as fast as possible for 
30 meters to the finish line. The assessment was 
carried out by calculated the score which was based 
on the fastest time. This instrument was tested 
beforehand in this study with a validity value of 0.80 
and a reliability of 0.83.

Horizontal Jump (cm). This instrument was used 
to measure the level of power. This test was carried 
out by conducting horizontal jumps for twice times 
and the best value was used for statistical analysis. 
This instrument was tested beforehand in this study 
with a validity value of 0.87 and a reliability of 0.80.

Leg dynamometer (kg). This instrument aims to 
measure muscle strength of lower leg [42]. This test 
was conducted by standing on the leg dynamometer, 
hands holding the handle, body upright and legs 
bent. Then the participant pulled the handle as 
hard as possible and straightened the knee until it 
stands straight. The leg muscle strength score can 
be seen on the leg dynamometer measurement tool. 
This instrument has a validity level of 0.87 and a 
reliability of 0.75 in this study.

Psychological Well-Being Scale (points). The 
instrument for measuring the level of psychological 
well-being was psychological well-being scale, 
adopted from Simons & Bird’s [11]. The instrument 
had 14 question items which were divided into three 
subscales. The first subscale related to subjective 
well-being has 3 item questions (for example 
“during the last week, how often did you feel happy 
when participating in sports”). The second subscale 
related to social well-being has 5 item questions 
(for example “during the last week, how often did 
you feel you had something to contribute to a sports 
team/community). The third subscale related to 
psychological well-being has 6 item questions (for 
example “during the last week, how often have you 
felt purposeful in sports). This questionnaire was 
answered by using a Likert scale from a value of 0 
(never) to a value of 5 (every day). This instrument 
based on previous studies has high internal 
consistency reliability for all subscales (subjective 
well-being, α = 0.85; social well-being, α = 0.83; 
psychological well-being, α = 0.87) and Cronbach’s 
α coefficients of 0.88, 0.88 and 0.90 [11].

Qualitative Instruments
A qualitative instrument was used to measure 

the effect of implementing virtual reality-based 
Tabata training towards changes in physical fitness 
and psychological well-being levels through in-
depth interviews of 30 minutes per person. This test 
aims to investigate participants’ perceptions about 
the convenience and difficulty when participating 
in virtual reality-based Tabata training. In addition, 
this test aims to reveal the impact of this training 
towards changes in the level of physical fitness and 
psychological well-being. The results of interviews 
with participants were recorded both in audio 
and text and then analyzed by researchers and 3 
experts [6].

Statistical Analysis. 

Quantitative analysis
Data on test results and measurements of 

physical fitness and psychological well-being 
were analyzed through IBM SPSS version 25.0 
(Armonk, NY: IBM Corp). The measurement test was 
conducted in several stages. First, conducting the 
normality test of data through Shapiro-Wilk analysis 
(p>0.05). Second, statistical descriptive testing, by 
calculating the mean (X )±standard deviation (S). 
Third, Independent samples t-test to analyze the 
difference in values between the experimental and 
control groups before and after the experiment 
(p<0.05). Fourth, the Paired samples t-test which 
aims to test whether there was an effect from the 
experimental and control groups (p<0.05).

Qualitative analysis
Data from in-depth interviews were analyzed 

qualitatively thematically, the results were coded 
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and categorized into three themes [6], namely 
theme 1: the advantages of virtual reality-based 
Tabata training, theme 2: difficulties from using 
virtual reality-based Tabata training and theme 3: 
impact of using virtual reality-based Tabata training 
on physical fitness and psychological well-being.

Results
Quantitative results
Table 2 shows that data in the experimental and 

control groups was normally distributed. Table 3 
shows the mean and standard deviation values of 

the experimental and control groups have increased 
from pretest to posttest. Table 4 shows that there 
was no difference in the value of physical fitness and 
psychological well-being between the experimental 
and control groups before the experiment (p> 0.05). 
Tables 5, 6 shows that there were differences in the 
values of physical fitness and psychological well-
being between the experimental and control groups 
after the experimental program (p<0.05).

Meanwhile, the Paired samples t-test showed that 
there was a significant effect from the experimental 
group on changes in the level of physical fitness and 
psychological well-being (p<0.05) and the control 

Table 2. Normality test calculation

Dependent
Variable

Experimental
Group n p Control

Group n p Description

Physical Fitness

  20 m Shuttle Run (ml/kg/min)
Pretest 20 0.070 Pretest 20 0.240 Normal

Posttest 20 0.167 Posttest 20 0.149 Normal

  30 m Sprint Run (s)
Pretest 20 0.234 Pretest 20 0.207 Normal

Posttest 20 0.087 Posttest 20 0.366 Normal

  Horizontal Jump (cm)
Pretest 20 0.275 Pretest 20 0.204 Normal

Posttest 20 0.188 Posttest 20 0.156 Normal

  Leg Dynamometer (kg)
Pretest 20 0.261 Pretest 20 0.200 Normal

Posttest 20 0.356 Posttest 20 0.344 Normal

Psychological Well-Being 

  Subjective Well-Being (points)
Pretest 20 0.200 Pretest 20 0.383 Normal

Posttest 20 0.090 Posttest 20 0.068 Normal

  Social Well-Being (points)
Pretest 20 0.182 Pretest 20 0.179 Normal

Posttest 20 0.322 Posttest 20 0.308 Normal

  Psychological Well-Being (points)
Pretest 20 0.395 Pretest 20 0.299 Normal

Posttest 20 0.337 Posttest 20 0.095 Normal

Table 3. Descriptive Statistics

Dependent
Variable

Experimental Group (n=20) Control Group (n=20)

Pretest Posttest Pretest Posttest

X̄ ±S X̄ ±S X̄ ±S X̄ ±S

Physical Fitness

  20 m Shuttle Run (ml/kg/min) 27.85±1.49 41.60±5.61 27.15±1.18 37.75±3.21

  30 m Sprint Run (s) 5.10±0.64 3.40±0.50 5.40±0.59 3.80±0.52

  Horizontal Jump (cm) 1.45±0.51 2.70±2.70 1.35±0.48 2.25±0.55

  Leg Dynamometer (kg) 18.40±3.20 40.85±3.45 19.60±3.16 38.30±2.83

Psychological Well-Being

  Subjective Well-Being (points) 5.75±1.25 11.55±2.13  5.35±0.98 10.00±1.52

  Social Well-Being (points) 10.95±10.95 20.85±3.42  10.10±2.12 18.00±2.86

  Psychological Well-Being (points) 12.65±2.94 22.65±2.99  11.35±1.69 19.65±2.41
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Table 4. The results of differences physical fitness and psychological well-being on the experimental (n=20) 
and control (n=20) groups before the experiment

Dependent
Variable Group

Statistical Indicators

X±S t p

Physical Fitness

  20 m Shuttle Run (ml/kg/min)
Experimental 27.85±1.49

1.642 0.109
Control 27.15±1.18

  30 m Sprint Run (s)
Experimental 5.10±0.64

-1.531 0.134
Control 5.40±0.59

  Horizontal Jump (cm)
Experimental 1.45±0.51

0.632 0.531
Control 1.35±0.48

  Leg Dynamometer (kg)
Experimental 18.40±3.20

-1.191 0.241
Control 19.60±3.16

Psychological Well-Being

  Subjective Well-Being (points)
Experimental 5.75±1.25

1.122 0.269
Control 5.35±0.98

  Social Well-Being (points)
Experimental 10.95±2.41

1.181 0.245
Control 10.10±2.12

  Psychological Well-Being (points)÷
Experimental 12.65±2.94

1.712 0.095
Control 11.35±1.69

Table 5. The results of differences physical fitness and psychological well-being on the experimental (n=20) 
and control (n=20) groups after the experiment

Dependent
Variable Group

Statistical Indicators

X±S t p

Physical Fitness

  20 m Shuttle Run (ml/kg/min)
Experimental 41.60 ±5.61

2.663 0.011
Control 37.75±3.21

  30 m Sprint Run (s)
Experimental 3.40±0.50

2.466 0.018
Control 3.80±0.52

  Horizontal Jump (cm)
Experimental 2.70±0.47

2.781 0.008
Control 2.25±0.55

  Leg Dynamometer (kg)
Experimental 40.85±3.45

2.554 0.015
Control 38.30±2.83

Psychological Well-Being

  Subjective Well-Being (points)
Experimental 11.55±2.13

2.640 0.012
Control 10.00±1.52

  Social Well-Being (points)
Experimental 20.85±3.42

2.855 0.007
Control 18.00±2.86

  Psychological Well-Being (points)
Experimental 22.65±2.99

3.488 0.001
Control 19.65±2.41
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group also showed that there was an effect on changes 
in physical fitness and psychological well-being (p< 
0.05) but not as big as the experimental group.

Qualitative Results
In-depth interviews with participants obtained 

the following results:
Theme 1: Advantages of virtual reality-based 

Tabata training
This first theme relates to the perceptions of the 

participants (student-athletes) about the advantages 
of the virtual reality-based Tabata training program. 
In this case the participants argued that:

“In our opinion, this program has several 
advantages, such as we felt happy and 
enthusiastic in carrying out the training, because 
we were guided by an animation that was in 
virtual reality” (Results of interviewed with 
Participants 1, 2, 3, 4, 6, 7).

“The Tabata training program based on 
virtual reality is amazing!!..We can actively move 
in this training program even without a trainer or 
lecturer who guided us, because in virtual reality 
there was an animation that replaced the role of 
trainer or lecturer” (Results of interviewed with 
Participants 8, 9, 11, 12, 13, 14).

“The advantages of this training program are 
it is more efficient, effective and fun, because 
there was an animation who guided us exercises 
in virtual reality” (Results of interviewed with 
Participants 16, 18, 19, 20).
Another advantage of the virtual reality-based 

Tabata training program is it can be carried out 
anywhere and at any time, without the presence 
of a trainer or lecturer (Results of interviews with 
Participants 5, 10, 15, 17).

Theme 2: Difficulties in implementing virtual 
reality-based Tabata training

The second theme related to difficulties in 
carrying out virtual reality-based Tabata training 
which must be explained clearly, so that later it can 
be minimized. In this case the participants argued 
that:

“According to us, there are several difficulties 
in carrying out the virtual reality-based Tabata 
training program, namely: (i) we could not 
conduct this exercise without cellphones and 
virtual reality glasses (ii) For student-athletes 
who have eye disorders, it will be harm for their 
eye health if they use it in long term” (Results of 
interviews with Participants 2, 5, 7, 9, 11, 13, 15, 
17).

“Not all student-athletes and universities 
own virtual reality facilities, so we think this will 
be a difficulty in implementing this program. 
Thus, this program is limited only to student-
athletes and universities with proper facilities” 
(Results of interviews with Participants 1, 3, 4, 6, 
8, 10, 12, 14).
Virtual reality-based Tabata training must be 

carried out in a location or place that is truly safe, 
because if it is carried out in a place with vehicles 
going back and forth it will have the potential 
to cause an accident (Results of interviews with 
Participants 16, 18, 19, 20).

Theme 3: Impact of implementing virtual reality-
based Tabata training

The last theme related to the impact of 
implementing virtual reality-based Tabata 
training on changing levels of physical fitness 
and psychological well-being. In this case the 
participants argued that:

“Obviously the implementation of virtual 
reality-based Tabata training program has really 
helped us to change our level of physical fitness 
and psychological well-being for the better 

Table 6. The results of the Paired Samples t-test

Dependent
Variable

Experimental Group (n=20) Control Group (n=20)

Pre-Post
t p

Pre-Post
t p

X±S X±S

Physical Fitness

  20 m Shuttle Run (ml/kg/min) 13.75±5.81 10.581 0.000 10.60±3.53 13.428 0.004

  30 m Sprint Run (s) 1.70±0.86 8.794 0.004 1.60±0.68 10.514 0.006

  Horizontal Jump (cm) 1.25±0.63 8.753 0.002 0.90±0.78 5.107 0.007

  Leg Dynamometer (kg) 22.45±3.98 25.227 0.000 18.70±4.54 18.407 0.000

Psychological Well-Being

  Subjective Well-Being (points) 5.80±2.09 12.395 0.001 4.65±1.66 12.504 0.000

  Social Well-Being (points) 9.90±4.03 10.964 0.000 7.90±3.86 9.141 0.003

  Psychological Well-Being (points) 10.01±3.21 13.924 0.000 8.30±3.10 11.213 0.000
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results, for example, previously we were easily 
got tired, and after joining this program, we were 
able to do physical activity for a long time without 
fatigue. Apart from that, this program allowed 
us to release our  stress” (Results of interviewed 
with Participants 3, 6, 8, 9, 12, 14, 16, 19).
The Tabata training program based on virtual 

reality with high intensity and intervals triggered 
us to be more active, so that was the main factor 
that causes our physical fitness increase gradually 
(Results of interviewed with Participants 1, 4, 5, 7, 
10, 11, 13). In addition, virtual reality-based Tabata 
training accompanied by energetic music which 
helped us felt comfortable, calm, happy and it was 
the main factor to reduce all problems that exist 
in our mind (depression, anxiety and stress), thus 
encouraged  us willing to involve and set our goals 
to exercise (Results of interviewed with Participants 
2, 15, 17, 18, 20).

Discussion
This study aims to investigate the effect of 

virtual reality-based Tabata training to change the 
level of physical fitness and psychological well-
being through a mixed method.

This study obtained several results related to the 
effect of virtual reality-based Tabata training First, 
there was no difference in the value of physical 
fitness or psychological well-being between 
the experimental and control groups before the 
experiment. Second, there were differences in the 
values of physical fitness and psychological well-
being between the experimental and control groups 
after the experimental program. Third, there was a 
significant effect of the changes in physical fitness 
and psychological well-being level in experimental 
groups. Likewise, the control group also showed a 
significant effect on changes in physical fitness 
and psychological well-being. However, the 
experimental group showed a greater increase than 
the control group.

The increase in physical fitness components 
(e.g., VO2max endurance, speed, power, strength) 
in the experimental group was happened because 
researchers tried to present an innovation and 
novelty in Tabata training that was different from 
previous studies, namely virtual reality-based 
Tabata training. This training presented exercises 
which rich in movement for student-athletes, to 
guided them became more active in the training 
process. In addition, high intensity Tabata training 
with intervals involving virtual reality technology 
was much more effective and attractive for student 
athletes, which can accelerate the results of 
achieving physical fitness. It was inline with Sohail, 
Firdos, Ikram & Talha [38], agreed that virtual reality 
technology had the potential to encourgate student 
athletes more easily carry out and achieve sports 
goals. The results of these findings were in line with 

previous studies which show that Tabata training 
has proven effective in improving components of 
physical fitness such as power and speed [43] and 
strength ([6]. Similarly, Ambrozy et al [44], reported 
that there was an increase in the level of physical 
fitness in men between the ages of 35 and 40 due 
to the effect of applying Tabata training. Other 
studies reported that high-intensity Tabata can 
increase the aerobic capacity of men [31]. According 
to Tabata [28], high-intensity interval training was 
a key factor for increasing maximum aerobic power. 
Reinforced by the study of Murawska-Cialowicz et 
al. [45], Tabata protocol training is characterized by 
high intensity and punctuated by short rest, this can 
promote the development of oxygen capacity and 
increase in VO2max. Similar results were reported 
by Scoubeau, Bonnechère, Cnop, Faoro   & Klass 
[46], that the importance of using Tabata training 
turns a low level of physical fitness into a high one. 
Thus, the uniqueness and novelty of this study was 
virtual reality-based Tabata training had an effect 
on changes in the quality of physical fitness based 
on quantitative and qualitative (mixed) research.

On the other hand, psychological well-being 
among student-athletes was also change, because 
virtual reality-based Tabata training was a fun 
training, student-athletes can do exercises by 
following the animations presented in virtual reality. 
Borrega-Mouquinho, Sánchez-Gómez, Fuentes-
García, Collado-Mateo and Villafaina [47], described 
that Tabata/high-intensity interval training had been 
shown to be effective in reducing levels of anxiety, 
stress and depression simultaneously. The strength 
of virtual reality-based Tabata training can trigger 
student-athletes felt happy, thereby significantly 
reducing psychological disorders [48]. Other research 
confirms that Tabata training can reduce risk 
symptoms for psychological disorders such as anxiety 
and depression [49]. Similar results were reported by 
Terada et al. [50] conducted Tabata/high-intensity 
interval training for twelve weeks had a positive, 
sustained effect on reducing depressive symptoms. 
Alves et al. [51] reported that Tabata/high-intensity 
interval training has a strong effect on improving 
psychological well-being. Thus, the uniqueness and 
novelty of this study was the virtual reality-based 
Tabata training had an effect on changing the quality 
of psychological well-being based on quantitative 
and qualitative (mixed) research.

While the qualitative findings in this study 
showed that participants (student-athletes) gave 
positive perceptions that the virtual reality-based 
Tabata training program was easy, efficient and 
effective, fun and could help them more active. In 
addition, participants also gave negative perceptions 
such as not all student-athletes and universities 
were equipped with virtual reality facilities and it 
must be carried out in a location or place that was 
completely safe or far from vehicles. Then they also 
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agreed that overall the virtual reality-based Tabata 
training program was effective in changing the level 
of physical fitness and psychological well-being to 
be better than previous.

Conclusions
This mixed research confirms that virtual reality-

based Tabata training has positive effect to change 
the level of physical fitness and psychological well-
being of student-athletes to a better direction. 
In addition, this research contributes to the 
development of technology-based training methods 
which can increase student-athletes achievement. 
Similar with other studies, this research also has 

limitations in terms of the limited number of 
participants who came from one university in 
Indonesia. Future studies are needed to cover a large 
quantity of participants from several universities in 
Indonesia.

Acknowledgement
We would like to express our gratitude to the 

Research and Development from Singaperbangsa 
Karawang University for providing support 
especially the research facilities. 

Conflict of interest
We hereby declare that there is no conflict of 

interest in this research.

References
1.	 Verwoert GC, de Vries ST, Bijsterveld N, Willems AR, 

vd Borgh R, Jongman JK, et al. Return to sports after 
COVID-19: a position paper from the Dutch Sports 
Cardiology Section of the Netherlands Society of 
Cardiology. Netherlands Hear J. 2020;28(7–8):391–5. 
https://doi.org/10.1007/s12471-020-01469-z

2.	 Seshadri DR, Thom ML, Harlow ER, Drummond CK, 
Voos JE. Case Report: Return to Sport Following 
the COVID-19 Lockdown and Its Impact on Injury 
Rates in the German Soccer League. Front Sport 
Act Living. 2021;3:1–7. https://doi.org/10.3389/
fspor.2021.604226

3.	 Yanguas X, Dominguez D, Ferrer E, Florit D, 
Mourtabib Y, Rodas G. Returning to Sport during 
the Covid-19 pandemic: The sports physicians’ 
role. Apunt Sport Med. 2020;55(206):49–51. doi: 
https://10.1016/j.apunsm.2020.06.001

4.	 Vasiliadis A V, Boka V. Safe return to exercise 
after COVID-19 infection. Sultan Qaboos Univ Med 
J. 2021;21(3):373–7. https://doi.org/10.18295/
squmj.8.2021.124

5.	 Staley K, Randle E, Donaldson A, Seal E, Burnett 
D, Thorn L, et al. Returning to sport after a 
COVID-19 shutdown: understanding the challenges 
facing community sport clubs. Manag Sport Leis, 
2021;0(0):1–21. https://doi.org/10.1080/23750472.
2021.1991440

6.	 Gani RA, Achmad IZ, Julianti RR, Setiawan E, Németh 
Z, Muzakki A, et al. Does the Athletes’ Leg Muscle 
Power Increase After the Tabata Aquatic Program? 
Teorìâ ta Metod Fìzičnogo Vihovannâ, 2022;22(1):56–
61. https://doi.org/10.17309/tmfv.2022.1.08

7.	 Xiao W, Soh KG, Wazir MRWN, Talib O, Bai X, Bu 
T, et al. Effect of Functional Training on Physical 
Fitness Among Athletes: A Systematic Review. Front 
Physiol. 2021;12:1–12. https://doi.org/10.3389/
fphys.2021.738878

8.	 Kaur H, Singh T, Arya YK, Mittal S. Physical Fitness 
and Exercise During the COVID-19 Pandemic: A 
Qualitative Enquiry. Front Psychol. 2020;11:1–10. 
https://doi.org/10.3389/fpsyg.2020.590172

9.	 Setiakarnawijaya Y, Safadilla E, Rahmadani EA, 
Robianto A, Fachrezzy F. Android-based physical 
fitness software guidance. J Phys Educ Sport. 

2021;21:2313–9. https://doi:10.7752/jpes.2021.
s4295

10.	 Schöttl SE, Schnitzer M, Savoia L, Kopp M. 
Physical Activity Behavior During and After 
COVID-19 Stay-at-Home Orders—A Longitudinal 
Study in the Austrian, German, and Italian Alps. 
Frontiers in Public Health, 2022;10: 901763. https://
doi.org/10.3389/fpubh.2022.901763

11.	 Simons EE, Bird MD. Coach-athlete relationship, 
social support, and sport-related psychological well-
being in National Collegiate Athletic Association 
Division I student-athletes. J Study Sport Athletes 
Educ. 2022;1–20. https://doi.org/10.1080/19357397
.2022.2060703

12.	 Corina CA, Florin C. Fitness level testing in U16 
performance alpine skiing athletes. J Phys Educ 
Sport. 2021;21(6):3386–93. https://doi:10.7752/
jpes.2021.06459

13.	 Wibowo AT. Physical condition and heart 
rate rest of yogyakarta rugby pon team players 
during the COVID-19 pandemic. Heal Sport 
Rehabil. 2020;6(3):45. https://doi.org/10.34142/
HSR.2020.06.03.05

14.	 Hunchenko V, Solovey O, Solovey D, Malojvan 
Y, Yakovenko A, Wnorowski K. The influence of 
special physical fitness of athletes on the level 
of technique of playing beach volleyball. Phys 
Educ students. 2021;25(6):364–73. https://doi.
org/10.15561/20755279.2021.0605

15.	 Gierczuk D, Sadowski J. Fitness profiles of successful 
and less successful Greco-Roman and freestyle 
wrestlers. J Phys Educ Sport. 2021;21(6):3541–6. 
https://doi.org/10.7752/jpes.2021.06479

16.	 Annur MSS, Adnan MA, Mohamed MN, Radzi 
NAAM, Kasim NAA, Ismail SI, et al. Relationship 
between selected physical fitness indicators and 
golf performances among elite university golfers. 
J Phys Educ Sport. 2022;22(10):2420–6. https://
doi:10.7752/jpes.2022.10309

17.	 Villaseca-Vicuña R, Otero-Saborido FM, Perez-
Contreras J, Gonzalez-Jurado JA. Relationship 
between physical fitness and match performance 
parameters of Chile women’s national football team. 
Int J Environ Res Public Health. 2021;18(16). https://
doi.org/10.3390/ijerph18168412

18.	 Limanskaya OV, Kriventsova IV, Podrigalo 



100

of Physical Culture 
and SportsPEDAGOGY

LV, Yefimova OV, Jagiello M. The influence of 
professional training disciplines on the physical 
fitness level of the folk dance department students. 
Pedagog Phys Cult Sport. 2020;24(5):248–54. https://
doi.org/10.15561/26649837.2020.0505

19.	 Farley JB, Barrett LM, Keogh JWL, Woods CT, 
Milne N. The relationship between physical fitness 
attributes and sports injury in female, team ball 
sport players: a systematic review. Sport Med - Open. 
2020;6(1). https://doi.org/10.1186/s40798-020-
00264-9

20.	 Nugroho S, Nasrulloh A, Karyono TH, Dwihandaka 
R, Pratama KW. Effect of intensity and interval 
levels of trapping circuit training on the physical 
condition of badminton players. J Phys Educ Sport. 
2021;21:1981–7. https://doi.org/10.7752/jpes.2021.
s3252

21.	 Nakahara-Gondoh Y, Tsunoda K, Fujimoto T, Ikeda 
T. Effect of encouraging greater physical activity 
on number of steps and psychological well-being 
of university freshmen during the first COVID-
19-related emergency in Japan. J Phys Educ Sport. 
2022;22(10):2598–603. https://doi.org/10.7752/
jpes.2022.10329

22.	 Fernández-Ozcorta EJ, Almagro BJ, Sáenz-López 
P. Explanatory Model of Psychological Well-being in 
the University Athletic Context. Procedia - Soc Behav 
Sci. 2014;132:255–61. https://doi.org/10.1016/j.
sbspro.2014.04.307

23.	 Reverberi E, D’Angelo C, Littlewood MA, Gozzoli 
CF. Youth Football Players’ Psychological Well-
Being: The Key Role of Relationships. Front 
Psychol. 2020;11:1–11. https://doi.org/10.3389/
fpsyg.2020.567776

24.	 Trigueros R, Aguilar-Parra JM, Álvarez JF, 
González-Bernal JJ, López-Liria R. Emotion, 
psychological well-being and their influence on 
resilience. A study with semi-professional athletes. 
Int J Environ Res Public Health. 2019;16(21). https://
doi.org/10.3390/ijerph16214192

25.	 Monterrosa Quintero A, Echeverri Rios AR, 
Fuentes-Garcia JP, Gonzalez Sanchez JC. Levels of 
Physical Activity and Psychological Well-Being in 
Non-Athletes and Martial Art Athletes during the 
COVID-19 Pandemic. Int J Environ Res Public Health. 
2022;19(7). https://doi.org/10.3390/ijerph19074004

26.	 Kremžar Jovanović B, Smrdu M, Holnthaner R, 
Kajtna T. Elite Sport and Sustainable Psychological 
Well-Being. Sustainability, 2022;14(5): 2705. https://
doi.org/10.3390/su14052705

27.	 Piñeiro-Cossio J, Fernández-Martínez A, Nuviala 
A, Pérez-Ordás R. Psychological wellbeing in 
physical education and school sports: A systematic 
review. Int J Environ Res Public Health. 2021;18(3):1–
16. https://doi.org/10.3390/ijerph18030864

28.	 Tabata I. Tabata training: one of the most 
energetically effective high-intensity intermittent 
training methods. J Physiol Sci. 2019;69(4):559–72. 
https://doi.org/10.1007/s12576-019-00676-7

29.	 Mischenko N, Kolokoltsev M, Gryaznykh А, 
Vorozheikin A, Romanova E, Suslina I. Endurance 
development in Taekwondo according to the Tabata 
protocol. J Phys Educ Sport. 2021;21(6):3162–7. 

https://doi.org/10.7752/jpes.2021.s6421
30.	 Ekström A, Östenberg AH, Björklund G, Alricsson 

M. The effects of introducing Tabata interval 
training and stability exercises to school children 
as a school-based intervention program. Int J 
Adolesc Med Health. 2019;31(4):1–11. https://doi.
org/10.1515/ijamh-2017-0043

31.	 Domaradzki J, Cichy I, Rokita A. Effects of 
Tabata Training During Physical Education Classes 
on Body Composition, Aerobic Capacity, and 
Anaerobic Performance of Under-, Normal- and 
Overweight Adolescents. Int J Environ Res Public 
Health. 2020;17(3):2–11. https://doi.org/10.3390/
ijerph17030876

32.	 Afyon YA, Mulazimoglu O, Celikbilek S, Dalbudak 
I, Kalafat C. The effect of Tabata training program 
on physical and motoric characteristics of soccer 
players. Prog Nutr. 2021;23(2, SI):1–6. https://doi.
org/10.23751/pn.v23iS2.11883 

33.	 Mulazimoglu O, Boyaci A, Afyon YA, Celikbilek 
S. Acute effect of tabata workout on heart rate and 
blood lactate accumulation of female futsal players. 
Acta Medica Mediterr. 2021;37(5):2457–61. https://
doi.org/10.19193/0393-6384_2021_5_380 

34.	 Rýzková E, Labudová J, Grznár Ľ, Šmída M. Original 
Article Effects of aquafitness with high intensity 
interval training on physical fitness. J Phys Educ 
Sport. 2018;18(1):373–81. https://doi.org/10.7752/
jpes.2018.s151

35.	 Mcclure C, Schofield D. Running Virtual: The 
Effect of Virtual Reality on Exercise. J Hum Sport 
Exerc. 2020;15(4):861–70. https://doi.org/10.14198/
jhse.2020.154.13

36.	 Liu Y, Li S, Guo J, Chai G, Cao C. The 
Application of Virtual Reality Technology 
in Sports Psychology: Theory, Practice, and 
Prospect. Li Q (ed.) Computational Intelligence 
and Neuroscience, 2022;2022: 1–11. https://doi.
org/10.1155/2022/5941395

37.	 Bedir D, Erhan SE. The Effect of Virtual 
Reality Technology on the Imagery Skills and 
Performance of Target-Based Sports Athletes. Front 
Psychol. 2021;11:1–16. https://doi.org/10.3389/
fpsyg.2020.02073

38.	 Sohail Z, Firdos A, Ikram S, Talha M. The impact 
of virtual reality and augmented reality on sport 
psychology. Rev Psicol del Deport. 2022;31(1):217–
26. 

39.	 Pastel S, Petri K, Chen CH, Wiegand Cáceres AM, 
Stirnatis M, Nübel C, et al. Training in virtual reality 
enables learning of a complex sports movement. 
Virtual Reality, 2022; https://doi.org/10.1007/
s10055-022-00679-7

40.	 Capasa L, Zulauf K, Wagner R. Virtual Reality 
Experience of Mega Sports Events: A Technology 
Acceptance Study. J Theor Appl Electron Commer 
Res. 2022;17(2):686–703. https://doi.org/10.3390/
jtaer17020036

41.	 Kubo J, Tamaki K, Arikawa H. Effects of practice 
frequency on the physical fitness profile of Talent 
Identification in fourth graders practicing soccer 
and swimming. J Phys Educ Sport. 2022;22(7):1792–
8. https://doi.org/10.7752/jpes.2022.07223



101

2023

0202
42.	 Siramaneerat I, Chaowilai C. Impact of specialized

physical training programs on physical fitness in
athletes. J Hum Sport Exerc. 2022;17:435–45. https://
doi.org/10.14198/jhse.2022.172.18

43.	 Fajrin F, Kusnanik NW, Wijono. Effects of High
Intensity Interval Training on Increasing Explosive
Power, Speed, and Agility. Journal of Physics:
Conference Series, 2018;947: 012045. https://doi.
org/10.1088/1742-6596/947/1/012045

44.	 Ambroży T, Rydzik Ł, Obmiński Z, Błach W, Serafin
N, Błach B, et al. The effect of high-intensity interval
training periods on morning serum testosterone
and cortisol levels and physical fitness in men aged
35–40 years. J Clin Med. 2021;10(10):1–11. https://
doi.org/10.3390/jcm10102143

45.	 Murawska-Cialowicz E, Wolanski P, Zuwala-
Jagiello J, Feito Y, Petr M, Kokstejn J, et al. Effect of
hiit with tabata protocol on serum irisin, physical
performance, and body composition in men. Int J
Environ Res Public Health. 2020;17(10):1–15. https://
doi.org/10.3390/ijerph17103589

46.	 Scoubeau C, Bonnechère B, Cnop M, Faoro V, Klass 
M. Effectiveness of Whole-Body High-Intensity
Interval Training on Health-Related Fitness: A
Systematic Review and Meta-Analysis. Int J Environ
Res Public Health. 2022;19(15):1–28. https://doi.
org/10.3390/ijerph19159559

47.	 Borrega-Mouquinho Y, Sánchez-Gómez J, Fuentes-
García JP, Collado-Mateo D, Villafaina S. Effects of
High-Intensity Interval Training and Moderate-
Intensity Training on Stress, Depression, Anxiety,

and Resilience in Healthy Adults During Coronavirus 
Disease 2019 Confinement: A Randomized 
Controlled Trial. Front Psychol. 2021;12:1–11. 
https://doi.org/10.3389/fpsyg.2021.643069

48.	 Alonso-Fernández D, Fernández-Rodríguez R, 
Taboada-Iglesias Y, Gutiérrez-Sánchez Á. Impact
of High-Intensity Interval Training on Body
Composition and Depressive Symptoms in Adults
under Home Confinement. Int J Environ Res Public
Health. 2022;19(10). https://doi.org/10.3390/
ijerph19106145

49.	 Martland R, Onwumere J, Stubbs B, Gaughran F.
Study protocol for a pilot high-intensity interval
training intervention in inpatient mental health
settings: a two-part study using a randomised
controlled trial and naturalistic study design.
Pilot Feasibility Stud. 2021;7(1):1–15. https://doi.
org/10.1186/s40814-021-00937-6

50.	 Terada T, Cotie LM, Tulloch H, Mistura M, Vidal-
Almela S, O’Neill CD, et al. Sustained Effects of
Different Exercise Modalities on Physical and
Mental Health in Patients With Coronary Artery
Disease: A Randomized Clinical Trial. Can J Cardiol. 
2022;38(8):1235–43. https://doi.org/10.1016/j.
cjca.2022.03.017

51.	 Alves AR, Dias R, Neiva HP, Marinho DA, Marques
MC, Sousa AC, et al. High-intensity interval training
upon cognitive and psychological outcomes in
youth: A systematic review. Int J Environ Res Public
Health. 2021;18(10). https://doi.org/10.3390/
ijerph18105344

Information about the authors:
Ruslan A. Gani; (Corresponding Author); http://orcid.org/0000-0002-7608-1658; ruslan.abdulgani@staff.
unsika.ac.id; Faculty of Teacher Training and Education, Universitas Singaperbangsa Karawang; Indonesia.

Edi Setiawan; https://orcid.org/0000-0001-7711-002X; edisetiawanmpd@gmail.com; Faculty of Teacher 
Training and Education, Universitas Suryakancana; Indonesia.

Irfan Z. Achmad; http://orcid.org/0000-0003-3354-7347; Irfan.za@fkip.unsika.ac.id; Faculty of Teacher 
Training and Education, Universitas Singaperbangsa Karawang; Indonesia.

Rizki Aminudin; https://orcid.org/0000-0001-7110-8455; aminudin.rizki@gmail.com; Faculty of Teacher 
Training and Education, Universitas Singaperbangsa Karawang; Indonesia.

Tedi Purbangkara; https://orcid.org/0000-0003-1670-9834; tedi.purbangkara@fkip.unsika.ac.id; Faculty of 
Teacher Training and Education, Universitas Singaperbangsa Karawang; Indonesia.

Martin Hofmeister; https://orcid.org/0000-0002-0693-7887; hofmeister@vzbayern.de; Consumer Centre of 
the German Federal State of Bavaria; Germany.

Cite this article as: 
Gani RA, Setiawan E, Achmad IZ, Aminudin R, Purbangkara T, Hofmeister M. Virtual reality-based tabata 
training: a professional method for changing levels physical fitness and psychological well-being on student-
athletes.   Pedagogy of Physical Culture and Sports, 2023;27(2):91–101.  
https://doi.org/10.15561/26649837.2023.0201

This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited 
(http://creativecommons.org/licenses/by/4.0/deed.en).

Received: 27.12.2022 
Accepted: 27.01.2023; Published: 30.04.2023


	Virtual reality-based tabata training: a professional method for changing levels physical fitness and psychological well-being on student-athletes. Ruslan A. Gani, Edi Setiawan, Irfan Z. Achmad, Rizki Aminudin, Tedi Purbangkara, Martin Hofmeister
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions
	Acknowledgement
	Conflict of interest
	References
	Information about the authors
	https://doi.org/10.15561/26649837.2023.0201


