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Abstract: The need to improve the quality of learning
passing skills in football through technological innovation,
particularly virtual reality media, which has the potential to
improve players' technical and precision aspects. The
purpose of this study was to examine the effect of using
virtual reality media on the learning outcomes of passing
skills in football courses. The method used was an
experimental design with four groups, namely Pre-Test
Experiments (PRTE), Post-Test Experiments (POTE), Pre-
Test Control (PRTC), and Post-Test Control (POTC). The
experimental group was given an intervention using virtual
media, while the control group did not receive any
treatment. Measurements were taken on five quantitative
variables, namely passing accuracy, passing distance, ball
speed, reaction time, and number of successful passes. The
results showed a significant improvement in the
experimental group after the treatment, particularly in
passing accuracy, which increased from 65% to 82%,
passing distance from 18 metres to 22 metres, and the
number of successful passes from 12 to 17 times.
Conversely, ball speed decreased, indicating that virtual
media emphasises technique and precision over strength.
The control group did not show any significant changes. In
conclusion, virtual reality media is effective in improving
football passing skills in a measurable and significant way,
particularly in terms of passing accuracy and volume,
giving this technology great potential as an innovative
learning tool in the development of technical sports skills.

Keywords: Learning Outcomes, Passing, Virtual
Reality Media

1. Introduction

Physical education, sports, and health (PJOK) are
integral to total education, aiming to develop fitness and
mental, social, and emotional well-being. [1]. Physical
education is an inseparable part of human life. [2] [3], [4],
[5]. Physical education is physical exercise related to
movement activities. It explains that every physical
exercise begins with movements performed both
consciously and unconsciously, which will become
automatic. [6], [7], [8]. Movements carried out through
physical education are often performed in everyday life by
humans, both consciously and unconsciously. Physical
education, sports, and health in schools aim to develop
physical, mental, emotional, and social skills. [9], [10],
[11], [12]. In general, education is actually a process of
forming individual character, starting from as early as
possible. [13], [14]. Higher education is an educational tool
designed to support student learning under the supervision
of lecturers, facilitating the learning process to achieve the
learning goals you aim to achieve. For this reason, lecturers
need to prepare the lesson material to be delivered, prepare
learning media that are as appropriate and interesting as
possible, and carry out evaluations to determine students'
learning progress.

Through quality education, it is hoped that the national
education goals can be achieved. [15], [16]. A student is a
subject that determines the achievement of educational
goals. Physical education is an educational process that
utilizes physical activity to produce holistic changes in
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individual quality, both physically, mentally, and
emotionally. [17], [18], [19]. It is also said that physical
education teachers try to achieve objectives by teaching
and promoting physical activities.

Physical education activities in the Faculty of Sports
Science (FIK) emphasize the efficiency and effectiveness
of football learning. It is also related to issues of self-
concept, motivation, attitudes, interests, and learning
activities. Achievement is the dream of every individual, be
it achievement in the fields of work, education, social, arts,
politics, culture, and others. Achievement requires a long
process and requires motivation, which is usually defined
as a process that stimulates behavior or moves us to act.
These learning outcomes are student learning achievements
that students' grades can measure after working on the
questions given by the lecturer during the evaluation. The
success of learning in lectures will be realized from the
students' learning [20], [21]. Factors that influence learning
outcomes can be broadly divided into two groups, namely
internal and external. External factors are those that arise
from outside the student, including lecturers, friends,
learning facilities, the school environment, learning
resources, parents' income, and others. Meanwhile, internal
factors are factors that arise from within the student
himself, including physical condition, intelligence, talent,
interest, motivation, independence, and attention.

The reason for choosing media as a problem-solving
solution is that media will provide enormous assistance in
achieving learning goals, and learning media plays a role in
channeling messages from the sender to the recipient, so
that it can stimulate the mind, feelings, students' attention,
and motivation in participating in the learning process.
Learning media are a means of conveying learning
messages in relation to the direct learning model, namely,
by the teacher acting as an information transmitter. In this
case, the teacher uses a variety of appropriate media. [22]
Learning media are tools to support the teaching and
learning process. The success of the learning process
cannot be separated from educators' ability to use learning
media that effectively increase students' engagement. [23]

Anything that can stimulate students' thoughts, feelings,
attention, and abilities or skills can encourage learning.
[24] Successful learning in lectures will be realized through
the students' learning. Unattractive learning media, coupled
with monotonous delivery methods, lead to low student
motivation for learning. Factors within and outside the
individual can determine students' success in learning, such
as physical and psychological factors. The learning media
used in this research are Virtual Reality-based.

In the midst of an ever-growing panorama of innovation,
Virtual Reality (VR) technology has emerged as one of the
revolutionary pillars that permeates the fabric of our lives,
playing a crucial role in shaping a new learning paradigm.
With its increasingly mature and affordable capabilities,
VR technology has not just become a trend or additional
tool. Still, it has become a transformational force that
changes how we interact with knowledge and the
surrounding environment, creating a new landscape in
education, where time and space limitations are no longer

barriers but instead become opportunities to expand
learning horizons. [25]. Therefore, seeing VR technology
not just as a tool, but as a vehicle that takes us beyond the
conventional boundaries of learning.

In its innovative journey, VR delivers a holistic,
engaging learning experience by combining real and virtual
elements to create a strong emotional and cognitive bond.
Education, which was previously tied to traditional
methods, now finds itself immersed in an era where
students are not only spectators but also actors in the
learning process. [26].

Thus, the presence of VR opens the door to experience-
based learning, in which abstract knowledge is transformed
into hands-on experiences that encourage deeper
understanding. Not just an instructional tool, VR
integration in the education sector offers the potential to
overcome conventional learning challenges. [27]. In this
case, the interactive and immersive aspects of this
technology help increase student engagement, break down
learning barriers, and motivate them to explore concepts
that may be difficult to understand in a traditional
classroom environment. [28]

Therefore, VR technology not only facilitates
knowledge transfer but also shapes critical and creative
thinking patterns in line with the demands of a dynamic
future. Thus, overall, the development of VR technology is
creating a revolution not only in education but also in the
way we understand, interact, and grow as an increasingly
connected and sophisticated society. [29]. This is the era
when technology is not just a helper but a loyal partner in
understanding the world, embracing complexity, and
forming a generation ready to face future challenges with
the necessary courage and skills. [30]

Looking at the emerging developments in VR
technology, there is a particular and interesting focus point
in the sports education sector. We are now witnessing a
paradigm shift in which learning is no longer confined to
the boundaries of conventional classrooms but expands
into the promising virtual realm. [31] VR technology is
emerging as a pioneer in this trend, offering significant
potential to enhance student engagement and learning
effectiveness, particularly in sports education. [32], [33].
The sport at the center of this exploration is football, with
a focus on passing techniques. Soccer is not just a popular
game; it also plays a significant role in shaping children's
character and physical skills. [33]. Therefore, the
integration of VR technology with basic education finds an
ideal basis in this sports environment. The presence of VR
technology can create an immersive, unforgettable football
learning experience that surpasses conventional methods.
[34]. Using realistic 3D simulations, VR technology
transports students onto a virtual soccer field, giving them
hands-on experience without leaving the classroom. This
not only provides teaching about game rules, strategy, and
tactics, but also presents challenges and excitement as if
students were in the middle of a real match. [35]. Thus,
learning is no longer merely theoretical but rather an active
experience that deepens understanding.

In addition, the integration of VR technology in football



education not only impacts the technical aspects of the
game [36]. It also opens up opportunities for the
development of cognitive and social skills. Students can
collaborate in a virtual environment, strengthen
communication skills, and build a solid team understanding
education, especially football, is not merely the use of
sophisticated tools [38]. This is a step towards a complete
transformation in education, where students are not just
spectators but also main actors in their learning journey.
Thus, exploring the integration of VR technology and
football at the basic education level is an important basis
for directing the future of education towards a more
interactive, innovative, and relevant dimension for the
development of future generations [39]. Combining VR
technology with children's basic education in a football
context is not just the application of an innovative concept
but also the exploration of new frontiers in providing an
engaging, immersive learning experience [40]. By using
realistic 3D simulations, VR technology can bring students
into the world of football in ways previously unthinkable.
This is not just a theoretical lesson but a hands-on
experience that allows students to experience the intensity
and dynamics of the game, accelerating their understanding
of the rules, tactics, and strategies in the sport [41].
Beyond the technical aspects, integrating VR technology
into football education also opens opportunities to develop
students' cognitive and social skills. [42]. In a virtual
environment, they can collaborate with fellow students,
hone their communication skills, and build a strong sense
of team understanding. [43] This not only helps improve
sports skills but also teaches life values that can be applied
off the field. Thus, involving children in learning football
through VR technology not only provides practical
knowledge about the sport but also opens a window to a
new world of comprehensive education. [44]. In an era
where technological developments are a vehicle for
change, the exploration and application of innovative
concepts like this are the foundation for sustainable and
future-oriented education. This research aims to explore
and describe the potential of using Virtual Reality
technology to improve passing technical abilities in
football games. This research focuses on understanding and
applying literature review techniques as the primary
approach to identifying current developments in the use of

[37]. Therefore, learning through VR technology is not
only about physical aspects but also about character
building, teamwork, and problem-solving. To support this
vision, the application of VR technology in sports

VR in children's sports learning. Problems faced in sports
education at the student level include challenges in
delivering interesting and effective learning material.
Students have different learning needs, and conventional
methods may not meet them, especially since students not
only need to carry out football passes but also to apply them
to the students they teach. Therefore, the question arises as
to the extent to which VR technology can be an innovative
solution to improve understanding and skills in basic
passing techniques in football. The literature review will
provide an in-depth theoretical basis for this research. By
understanding sports education theories, cognitive
development, and the basic concepts of VR technology,
this research will investigate the extent to which integrating
VR technology can facilitate effective learning and
improve basic passing technique skills in soccer. The main
objective of this research is to identify the potential,
obstacles, and benefits of using VR technology to improve
basic passing technique skills in soccer. It is hoped that the
research results will make a significant contribution to the
development of innovative and interesting learning
methods in sports education, as well as provide a strong
theoretical foundation for further research in this field.

2. Material and Methods

This research uses an experimental [45] method with an
experimental group (GE) using virtual reality learning
media in learning soccer passing, with a frequency of 4
times a week for 1 month. The control group (GC) only
engaged in conventional learning without using learning
media at the same frequency as the experimental group. In
this research, there were 50 Class A Sports Coaching
Education students in the experimental group and 50 Class
B Sports Coaching Education students in the control group,
for a total of 50 GE students and 50 GC students. The
instrument used is a soccer pass. Passing the ball can be
calculated using the formula below:

Number of Successful Passes

100

Passing Accuracy =

Total Number of Passes Attemted

Data analysis in this research used SPSS V-24 to examine the impact of virtual reality on soccer passing ability.
Table 1. Research Design

Group Pretest
Experiment THE
Control THE

Treatment Posttest
X THE
C THE

Passing Distance

Measure the straight-line distance from the start of the pass to its reception, using a tape measure or video analysis
software. No specific formula is needed; this is a direct measurement.



Ball Speed (m/s)

Distance Covered By The Ball

Ball Speed =

Explanation: Divide the distance the ball travels by the
time it takes.

Reaction/Execution Time (s)

Recording the time elapsed between receiving the ball
and performing the pass, measured with a stopwatch or
sensors. This is a direct timing measurement without a
formula.

Number of Successful passes

Simply count the total number of passes that
successfully reach the teammate during a session or
match.

Time Taken

3. Results

Based on the output of Pair 1, the sig value is
obtained. (2-tailed) Since 0.000 < 0.05, it can be
concluded that there is a difference in the average results
of soccer passing between the Pretest experimental class
and the Posttest experimental class. Then, at the output
Pair 2, the sig value is obtained. (2-tailed) Since 0.000 <
0.05, it can be concluded that there is a difference in the
average passing results between the Pretest control class
and the Control posttest (conventional), but it is not
significant. So, there is a significant influence of virtual
reality learning media on passing in football. To see
more clearly the average training results before and after
virtual reality learning media, see the following Figure.

The difference between passing in football
using virtual media
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*Significance P<0.05, One-Way ANOVA.
Figure 1. Pre-Test Experiments (PRTE); Post-Test Experiments (POTE); Pre-Test Control (PRTC); Post-Test Control

(POTC)
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Figure 2. Correlation of the difference between passing in football using virtual Media
Pre-Test Experiments (PRTE); Post-Test Experiments (POTE); Pre-Test Control (PRTC); Post-Test Control (POTC)

Figure 2 shows the correlation between four variables related to passing ability in football, tested with and without the
use of virtual media. The variables compared are Pre-Test Experiments with Virtual Media (PRTE), Post-Test
Experiments with Virtual Media (POTE), Pre-Test Control (PRTC), and Post-Test Control (POTC). The correlation
results show a strong positive relationship between PRTE and PRTC (0.91) and between PRTE and POTE (0.63),
indicating improved passing skills with virtual media. However, a significant negative correlation between the Post-Test
Control (POTC) variable and other variables (-0.93 with PRTE and -0.87 with POTE) indicates that the control group
showed no improvement or a decline in passing skills. Thus, these data support the conclusion that the use of virtual

media positively impacts learning outcomes in football.

Passing Distances

Passing Distances

ns

30
| ns

20

10

Passing Distances (m)

T T
PRTE POTE PRTC POTC
Groups

*Significance P<0.05, One-Way ANOVA.

Figure 3. Pre-Test Experiments (PRTE); Post-Test Experiments (POTE); Pre-Test Control (PRTC); Post-Test Control

(POTC)
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Figure 4. Correlation of the difference between Passing Distances using virtual Media
Pre-Test Experiments (PRTE); Post-Test Experiments (POTE); Pre-Test Control (PRTC); Post-Test Control (POTC)

The correlation diagram and passing distance comparison graph shown illustrate the effect of virtual media on passing
ability in football courses. The correlation matrix shows a moderate positive relationship (0.46) between the experimental
pre-test (PRTE) and experimental post-test (POTE), indicating an increase in passing distance after treatment with virtual
media. Conversely, the significant negative correlations between PRTE and post-test control (POTC) of -0.78 and
between POTE and POTC of -0.48 indicate that the control group did not experience a significant increase but rather
stagnated or declined. The correlation between the pre-test and post-test control (PRTC and POTC) was also weak,
indicating that without virtual media intervention, changes in passing ability were minimal.

The results of the ANOVA test on the bar graph confirm these correlation findings, where the passing distance in the
experimental post-test group (POTE) is statistically significantly higher than the experimental pre-test (PRTE) and the
control group, both pre-test (PRTC) and post-test (POTC). These significant differences are marked by a p-value < 0.05,
whereas the differences between the control groups before and after treatment were not significant (ns). This confirms
that the use of virtual media has a real positive effect on increasing passing distance in the experimental group. Overall,
these two figures provide strong empirical evidence that virtual media significantly improves the effectiveness of learning
passing skills in football, while the control group showed no meaningful changes.
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*Significance P<0.05, One-Way ANOVA.
Figure 5. Pre-Test Experiments (PRTE); Post-Test Experiments (POTE); Pre-Test Control (PRTC); Post-Test Control



(POTC)

- 105

Figure 6. Correlation of the difference between Passing Distances using virtual Media
Pre-Test Experiments (PRTE); Post-Test Experiments (POTE); Pre-Test Control (PRTC); Post-Test Control (POTC)

Correlation analysis and Reaction time graphs in both images provide a comprehensive overview of the effects of using
virtual media to teach football passing skills across four research groups: Pre-Test Experiments (PRTE), Post-Test
Experiments (POTE), Pre-Test Control (PRTC), and Post-Test Control (POTC). The correlation matrix shows a moderate
positive correlation of 0.45 between PRTE and POTE, indicating an increase in reaction in the experimental group after
the virtual media treatment. However, a fairly strong negative correlation between PRTE and PRTC (-0.90) indicates a
significant difference in initial characteristics between the experimental and control groups before treatment, while the
negative correlation between POTE and POTC (-0.69) reinforces the fact that the control group did not show an increase
in reaction after the same period without intervention. The low or negative correlation between the control group and
between the pre- and post-tests indicates minimal change without treatment. The reaction graph further shows that the
PRTE group had a higher average reaction than the POTE group, indicating a statistically significant decrease (p < 0.05)
in reaction after using virtual media. The control group, both pre-test and post-test, showed relatively stable reaction
values and did not experience significant changes. These findings indicate that although virtual media appears to have an
impact on certain aspects of passing ability, in terms of reaction, there was actually a decrease in the group that received
the intervention, which may be due to the focus of virtual media training emphasizing precision and technique rather than
strength or ball striking speed. Therefore, these results suggest the need to review virtual reality training methods to
improve reaction and balance technical aspects, as well as reinforcing the importance of integrated training combinations
in the overall development of football passing skills.

Ball speed (m/s)
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Figure 7. Pre-Test Experiments (PRTE); Post-Test Experiments (POTE); Pre-Test Control (PRTC); Post-Test Control
(POTC)
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Figure 8. Correlation of the difference between Passing Distances using virtual Media
Pre-Test Experiments (PRTE); Post-Test Experiments (POTE); Pre-Test Control (PRTC); Post-Test Control (POTC)

The correlation analysis and ball speed graphs shown in these two figures reveal the relationships and differences between
the four groups in the study of the use of virtual media in football passing training, namely Pre-Test Experiments (PRTE),
Post-Test Experiments (POTE), Pre-Test Control (PRTC), and Post-Test Control (POTC). The correlation matrix shows
a moderate positive correlation of 0.48 between POTE and PRTC, and a positive correlation of 0.58 between PRTE and
PRTC, indicating a fairly close relationship between these groups in terms of passing distance. Meanwhile, a strong
negative correlation of -0.78 between PRTE and POTC indicates a significant difference between the experimental group
before treatment and the control group after treatment. Other low and negative correlations in the control group confirm
the minimal significant changes without virtual media intervention. The ball speed graph shows that the POTE group had
the highest average speed of approximately 19 m/s, which was statistically significant (p < 0.05) compared to the PRTE
and PRTC groups, while there were no significant differences between the POTE and POTC groups and between the
PRTE and POTC groups. This implies that the use of virtual media significantly increased ball speed in the experimental
group after treatment. Thus, these results reinforce the argument that virtual media intervention is effective in improving
the speed aspect of passing in football, even though the changes in the control group were relatively insignificant. These
findings also emphasise the importance of applying virtual reality-based learning technology to develop technical sports



skills and produce measurable, significant improvements in athlete performance.
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Figure 9. Pre-Test Experiments (PRTE); Post-Test Experiments (POTE); Pre-Test Control (PRTC); Post-Test Control
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Figure 8. Correlation of the difference between Passing Distances using virtual Media
Pre-Test Experiments (PRTE); Post-Test Experiments (POTE); Pre-Test Control (PRTC); Post-Test Control (POTC)

Correlation analysis and graphs of the number of successful passes in both figures show the relationship and differences
in performance among the four research groups consisting of Pre-Test Experiments (PRTE), Post-Test Experiments
(POTE), Pre-Test Control (PRTC), and Post-Test Control (POTC) with the use of virtual media as an intervention. The
correlation matrix indicates a strong negative correlation between PRTE and PRTC (-0.89) and between PRTE and POTC
(-0.78), indicating a significant difference between the experimental group before treatment and the control group in



passing ability. Conversely, moderate-to-strong positive correlations between POTE and PRTC (0.33) and between POTE
and POTC (0.41) suggest similar improvements or patterns of change in the post-test experimental and control groups.
This reflects that the experimental group experienced significant changes after the intervention, while the control group
showed relatively less stability in passing performance. The graph of the number of successful passes shows that the
POTE group had a significantly higher average number of successful passes than the PRTE and PRTC groups (p < 0.05),
whereas the differences between the POTE and POTC groups and between the PRTE and POTC groups were not
significant. These findings reinforce that the use of virtual media has a positive and significant impact on improving
passing effectiveness in the experimental group, while the control group did not experience a substantial improvement.
Overall, these data support the hypothesis that virtual media intervention can improve passing ability in football,
particularly in terms of the number of successful passes, and confirm the potential of virtual reality technology as an

effective and innovative sports training tool.

4. Discussion

The application of technology in education provides
various significant positive impacts on students' learning
and cognitive development. However, research also shows
that the use of technology in education can negatively
affect students' physical and mental health. One of the
positive impacts of applying technology in education is
increasing students' motivation and interest in learning.
[46]. Technology provides easier and faster access to
learning resources and allows students to learn more
interactively and engagingly. This can increase student
participation in class and provide a more positive learning
experience. Apart from that, the application of technology
in education can also increase time and cost efficiency in
learning. With e-learning and other technologies, students
can access teaching materials anytime and anywhere,
saving time and transportation costs. [47]. Technology also
enables cost savings on textbook purchases. However,
there are also negative impacts of implementing
technology in education, especially on students' physical
and mental health. Several studies show that excessive
technology use can negatively impact students' physical
health, including posture problems, vision problems, and
headaches. Apart from that, technology can also affect
students' mental health. [48]. Too much time spent in front
of screens and excessive use of social media can increase
the risk of internet addiction and social isolation. This can
affect students' mental and emotional health. In the school
environment, the use of technology can also have positive
and negative impacts on student health. For example, the
presence of sophisticated hardware and software, such as
smartboards and e-learning, can increase time and cost
efficiency and provide a more interactive and engaging
learning experience. [49], [50]. However, technology use
can also cause noise and sound disturbances, which can
impact students' hearing health.

In PJOK learning, lecturers still provide students with
materials, such as books, which is a problem in this
technological era. So, during the teaching and learning
process, the use of learning media is very important. One
learning medium that can be used is the EDU assembler,
which contains a lot of material to share with students. This

research aims to determine the impact of virtual reality
learning media on learning outcomes in passing in football.
This research aims to find a solution that increases students'
knowledge and passing skills in football; the material is
delivered through learning media. Previous research shows
that the use of virtual reality media influences students'
learning outcomes in soccer passing, with a significant
effect at <0.05. As outlined above, several factors make the
learning outcomes of passing in experimental class football
higher, as students more easily understand the form of
passing material. The interaction and the way the
researcher explains are among the factors that make it
easier to develop forms of understanding and pass on skills.

One way is to provide learning media that trigger
students' strong interest and learning motivation to
understand the material and other learning. Student
responses regarding learning using virtual reality media.
Students become more motivated and educated by learning
virtual reality media.

Apart from that, students feel excited and interested in
learning PJOK through the media. Other factors that can
trigger this include their role in supporting teachers in
presenting more material to students, so that students can
think more easily and implement it as a game. Another
thing in the control class that decreased could be that
students were doing things as they are and not being serious
enough.

The group of students who received visual media had
better learning results in passing the soccer game compared
to the group of students who received audio-visual media.
This can be seen in the average increase in pretest and
posttest results for students with visual media, which was
21.43, while for students who received audio-visual media,
the average increase was 20.22. This illustrates that virtual
reality media yield higher learning outcomes for passing in
soccer games than audio-visual media.

Learning media are a means of conveying learning
messages in relation to the direct learning model, namely
by the teacher acting as an information transmitter. In this
case, the teacher uses a variety of appropriate media. Media
are tools to support the teaching and learning process.
Anything that can stimulate thoughts, feelings, attention,
and learning abilities or skills can encourage the learning



process.

During learning with virtual reality media, children
primarily observe and listen. Through virtual reality media,
children get direct experience without having to go to the
object being observed. For example, when children are
invited to learn about vehicles in the air, they do not have
to visit the airport to see them. Because children can
observe vehicles in the air through virtual reality media,
this is also supported by Randi's (2017) theory, which states
that virtual reality media is easy to use, provides better
visual information, is fun, and helps students avoid
boredom and improve their understanding.

5. Conclusion

Virtual reality media effectively improves passing skills
in football, particularly in terms of accuracy, distance, and
number of successful passes. The experimental group that
received virtual media treatment experienced a significant
improvement compared to the control group that did not
receive treatment. However, ball speed showed a decrease
after treatment, indicating that virtual media focuses more
on passing technique and precision. Overall, virtual media
has been proven to be a useful learning tool for measurably
improving technical football skills.
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