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ABSTRACT

Background. The integration of advanced technology in sports education has created new
possibilities for improving the teaching and learning process of complex motor skills. The
triple jump, as one of the technically demanding track and field events, requires precise
coordination, rhythm, and execution, making it challenging for students to master through
traditional instruction alone. Objectives. This study aimed to design an educational program
based on virtual reality (VR) technology and to investigate its effectiveness in enhancing the
technical performance of the triple jump among university students. Method. The research
population consisted of second-year students at the College of Physical Education and Sports
Sciences, University of Kirkuk, during the academic year 2024 /2025, totaling 80 students.
From this population, a random sample of 36 students was selected and divided into two
equal groups: an experimental group (n = 18) taught using the VR-based program and a
control group (n = 18) taught using conventional methods. Several students were excluded
due to prior experience, failure in the course, incomplete participation, or repeated absences
to ensure sample homogeneity. Data were collected through pre- and post-tests assessing
technical performance using video analysis. Results. The results show that the experimental
group achieved a higher average score (M = 8.36, SD = 0.54) than the control group (M =5.59,
SD = 0.84). The calculated t-value was -11.783 with a significance level of 0.000 (p < 0.05),
indicating a statistically significant difference in favor of the experimental group. These
findings confirm that the use of virtual reality-based education programs is more effective
than traditional methods in improving technical performance in long jump among students.
Conclusion. The study concludes that VR-based exercises represent an effective approach
to teaching the technical components of the triple jump. Accordingly, it is recommended that
such technology be adopted in sports education curricula to enhance students’ practical
skills and learning outcomes.
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A. INTRODUCTION

Scientific progress has become a defining feature of the modern era, marked by rapid
scientific and technological achievements that affect all aspects of human life. The world is
currently experiencing successive changes and a remarkable scientific and technological
revolution, which has transformed traditional concepts of teaching (Zulnadila et al., 2025).
This shift has encouraged the use of modern technologies in education to provide students
with comprehensive knowledge, innovative teaching methods, and diverse learning tools
that enhance their opportunities to acquire experiences effectively (Haniyyah et al.,, 2025;
Hussein, 2025). In this context, teachers can maximize the benefits of advanced technological
devices in the teaching and training process, thereby raising learners’ capabilities to higher
levels.

Previous studies highlight the importance of interactive technologies in education. For
instance, Thsan and Mohammed (2025) emphasized that interactive augmented reality
contributes significantly to visual perception and activates the learner’s role in exploring
new knowledge. Similarly, Ali (2023) argued that adopting innovative methods can
accelerate the learning process and improve skill acquisition, aligning with the remarkable
progress in sports performance and achievements. Virtual reality (VR), in particular, is
defined as an interactive, computer-generated environment in which individuals actively
engage with the content, navigate, and interact with tasks in ways that extend real-life
experiences (Noufal, 2010).

Athletics, as one of the most popular sports worldwide, derives its importance from its
close relationship to basic human movements such as walking, running, throwing, and
jumping. These fundamental actions are integral not only to athletics but also to physical
preparation for competitive, recreational, health, and educational purposes (Rateb, 2000).
Within athletics, the triple jump is considered one of the more complex activities due to its
technical phases, which require precise coordination and rhythm. Murad et al. (2025) noted
that every physical activity is inherently linked to mental and emotional processes,
influencing and modifying movement behavior.

Based on classroom observations in teaching athletics to second-year students at the
College of Physical Education and Sports Sciences, University of Kirkuk, researchers

identified difficulties faced by students in performing the triple jump effectively. This
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challenge is attributed to the complexity of the skill and the limited use of modern teaching
strategies. Consequently, the researchers proposed the integration of VR technology as a
modern teaching tool to improve student performance (Rumpoko et al., 2025). VR provides
immersive learning experiences by involving multiple senses—sight, hearing, and
movement—thereby increasing learner engagement and responsibility for their own
progress.

The novelty of this study lies in its application of VR technology specifically to the triple
jump event, which has received limited attention in sports education research. While
previous studies have explored VR in general physical education contexts, few have
investigated its effectiveness in teaching highly technical athletics skills that require
sequential movements, such as the triple jump (Gunawan et al., 2023; Han et al., 2021; Yang,
2018). Moreover, this study contributes to the literature by not only developing a VR-based
educational program but also experimentally testing its impact on student performance
compared to traditional teaching methods. This approach provides new insights into how
immersive technologies can address the challenges of teaching complex motor skills in
athletics.

Given these considerations, the present study aims to design exercises and an
educational program utilizing VR technology to examine its effect on learning the triple jump
among students. Specifically, the study seeks to determine the differences in learning
outcomes between students taught using VR-based methods and those taught using
traditional approaches. The researchers hypothesize that there will be statistically
significant differences between pre- and post-test results in favor of the experimental group,
thereby confirming the effectiveness of VR technology in enhancing technical performance

in the triple jump.
B. METHOD

Participant

The research community was chosen intentionally, and they are second-year students
in College of Physical Education and Sports Sciences, University of Kirkuk, for academic year
2024/2025, consisting of two sections, numbering (80) students, and research sample,

which was chosen randomly from sections (A, B), numbering (36) students, was distributed
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into two equal experimental and control groups according to their sections, as each
experimental group was determined to be (18) students, and a control group (18), and a
number of students were excluded for following reasons : (students who had failed stage,
numbering (7 ), students who had experience in practicing activity, numbering (10), absent
students who did not attend pre-test (photography of artistic performance), numbering
(11), students who did not complete questionnaire, numbering (11), students who were
absent for more than two lectures when implementing main experiment, numbering (5).
Thus, number of sample members became (36) students, with (18) students for each group

(experimental, control), at a rate of (45%) of second-stage students, and Table (1) shows

this:
Table 1. Shows research sample and reasons for exclusion
Groups No. Reason for exclusion Total Total Percenta
Absent Failur Exper Absent Unco Absent exclud sample ge
from e ience from mplet  from ed
pre- year and lectures e post-
test practi answ test
ce er.

A 39 6 3 4 3 5 _ 21 18 34,883%
B 41 5 4 6 2 6 _ 23 18 36,585%
Total 80 11 7 10 5 11 _ 44 36 34,615%

The researchers found homogeneity between individuals of basic and exploratory research sample in tests.
Variables as in Table (2):

Table 2. shows homogeneity of primary and exploratory research sample in some selected variables (mass -
height - age)

No. Variables Measurement Unit Mean St.d Coefficient of
skewness
1 Mass Kg. 65.3333 4.16104 -341
2 Height cm. 171.9167 6.77548 .067
3 Age year 19.6667 47809 -.738

Research Design
The researchers used experimental method because it is suitable for nature of research.
experimental method is distinguished from other educational methods by its ability to

control and adjust various factors.

Exploratory experiment
Conducting an experiment is to survey researchers on ability and validity of tools, team,

and tests that will assist them in experiment. This is an important process recommended by
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scientific research specialists. It is an experiment or test that serves as a prelude to a larger
experiment and test (Qasim Hassan et al., 2022) . researchers conducted a pilot experiment
on 10/15/2024 at 11:00 AM to determine appropriate placement of cameras, determine
height of camera, and determine number of support staff. Although triple jump test was
applied to similar groups of participants in other studies, researchers established following

scientific basis:

1. Honesty: technical performance of triple jump was verified to be true by presenting
it to experienced and specialized gentlemen, as previously mentioned, in addition to
calculating self-truth, which is \/mz, and Table (3) shows that.

2. Stability: To ensure stability of technical performance of triple jump, researchers
applied test to a sample of (18) players on 10/16/2024 and repeated test on same
sample on 10/29/2024, and Table (6) shows that.

3. Objectivity: researcher verified objectivity of technical performance of triple jump
event by recording test results by two judges who recorded test results in one breath
and on exploratory experiment sample consisting of (18) players. Then, simple
correlation coefficient (Pearson) was calculated between judges’ scores, and it was
shown that there was a high correlation coefficient in judges’ evaluation, which
indicates objectivity of test. Table (3) shows scientific foundations of technical

performance of triple jump.

Table 3. shows validity, reliability and objectivity coefficients of scoring selection from stability of six divisions
and scale of bodily-kinesthetic intelligence

Variables First application Second Scientific foundations
application
Mean St.d Mean St.d Stability Self- Objectivity
coefficient honesty
Technical 5,666 0.573 5,766 0.651 0.829 0.910 0.96

performance of
triple jump event

Main experiment

The educational programs were started to be applied to experimental and control
groups on Sunday 11/17/2024, two educational units per week for each experimental and
control group, as they were implemented by researchers to learn technical performance in

triple jump activity for two groups in stadium of College of Physical Education and Sports
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Sciences, applying program specific to each group in it, including educational objectives, and
that each educational unit contains (virtual reality) and is given after performing exercises
for practical partin itin a sequential manner, and that all educational units were applied to
educational units distributed according to weekly schedule from Mondays of each week, as

follows:

1. first experimental group that applied virtual reality.

2. second control group that applied usual teaching.

The implementation of educational units for experimental and control groups was

completed on Thursday, February 20, 2025.

Post-test for learning technical performance in triple jump activity for three
experimental groups began on Monday 2/24/2025. (3) attempts were given to each student
and performer for each photography attempt, in same manner in which pre-test was

conducted.

Statistical Methods

The researchers used the Statistical Analysis System (SPSS) for data analysis, except for
percentages and standard deviations. Arithmetic means, simple correlation coefficients
(Pearson), percentages, and t-tests between two related and unrelated arithmetic means

were used.

C. RESULTS AND DISCUSSION

Results

Presentation and discussion of results of differences between pre- and post-tests in
learning technical performance in triple jump activity For two research groups , after
researchers obtained data, they processed it statistically using (T) test for related samples
and to find out differences between arithmetic means between pre- and post-tests in
learning technical performance in triple jump effectiveness.

The results of the study showed clear differences between the control and experimental
groups in learning the technical performance of the triple jump. Table 4 presents the

comparison between pre- and post-tests within each group. In the control group, there was

“m;ﬁ)i%
30 e L;Hvix:li



no significant difference between pre-test (M = 5.61, SD = 0.95) and post-test (M = 5.59, SD
= (0.84), with a calculated t value of 0.090 and a significance level of 0.930 (p > 0.05). This
indicates that the traditional teaching method did not lead to measurable improvement in
technical performance. Conversely, the experimental group demonstrated significant
progress. Their mean score increased from 7.33 (SD = 0.82) in the pre-test to 8.36 (SD = 0.54)
in the post-test. The calculated t value was -5.140 with a significance level of 0.000 (p < 0.05),

confirming that the virtual reality program had a positive effect on learning the triple jump.

Table 4. Shows results of differences between pre- and post-tests in learning technical performance

Group Pre-test Post-test calculated T Sig. value
Mean Std Mean Std value

Control 56111 .94799 5.5861 .84258 .090 .930

Experimental 7.3333 .82248 8.3611 .53703 -5.140 .000

Table 5. Shows results of (T) test for two post-tests between control and experimental groups in learning
technical performance of two research groups in triple jump activity

Variables Test Mean Std Mean St.d Tvalue  Sig. Sig. type
level

Virtual Control 5.5861 .84258 -2.77500 .23551 -11.783 .000 Sig.

reality

Experimental  8.3611 .53703
Significant at error rate (0.05).

Table 5 further highlights the differences between the two groups in the post-test. The
experimental group achieved a higher mean score (M = 8.36, SD = 0.54) compared to the
control group (M = 5.59, SD = 0.84). The calculated t value was -11.783 with a significance
level of 0.000 (p < 0.05), indicating a statistically significant difference in favor of the
experimental group. These findings confirm that the use of virtual reality-based educational
programs is more effective than traditional methods in improving the technical performance
of the triple jump among students.

Discussion

The analysis of the differences between pre- and post-tests in learning the technical
performance of the triple jump (Table 4) indicates that the experimental group achieved a
significant improvement in favor of the post-test (p = 0.000 < 0.05). This suggests that the
educational units designed with virtual reality (VR) technology had a clear and measurable
effect on enhancing students’ performance. In contrast, the control group, which received

traditional instruction, showed no significant progress.

31



Jurnal Olahraga ReKat (RekreasiMasyarakat) Volume 4, Issue 2

The researchers attribute the improvement in the experimental group to the structure
and content of the educational units, which incorporated VR-based exercises. These
exercises provided students with the opportunity to observe technical skills through
immersive visualizations, thereby facilitating better understanding, absorption, and
replication of movements. As emphasized by Saher Razzaq (1993), the integration of modern
technologies fosters learner motivation by combining visual engagement with cognitive
processing, making the learning experience more effective and enjoyable. Similarly, Thsan
and Mohammed (2025) noted that augmented and virtual reality technologies enable
smoother interaction and understanding of information during the learning process.

The results of the post-test comparison between groups (Table 5) further confirm the
superiority of the experimental group over the control group. The VR-supported learning
environment allowed students to connect prior experiences with new knowledge and
develop more effective cognitive strategies for skill acquisition. Moreover, the positive and
engaging atmosphere created by the teacher through diversified exercises increased
students’ enthusiasm, interaction, and willingness to participate actively in learning. Qasim
Lazam (2005) also emphasized that variety in teaching methods and approaches creates
excitement and enjoyment, which accelerates the acquisition of technical skills.

The findings align with Munir (2017), who explained that VR technologies blend reality
with imagination, producing a multimedia environment rich in sensory inputs. Such an
environment helps learners perceive technical performance as if they were the performers
themselves, enabling them to identify mistakes, correct technical errors, and achieve a more
accurate execution of complex skills. In the context of the triple jump, VR facilitated learners’
ability to mentally visualize each phase of the skill, focus attention on details, and integrate
physical and cognitive resources for optimal performance.

These outcomes underscore the importance of VR in creating a stimulating and
motivating learning environment. As Sawsan Saad (2020) noted, interactive and engaging
instructional approaches enhance student focus, motivation, and preparedness to learn.
Furthermore, the findings are consistent with Nagasubramani and Raja (2018), who
highlighted that modern technologies not only transform teaching methods but also address

limitations inherent in traditional education.
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In summary, the superiority of the experimental group demonstrates that VR-based
programs provide learners with powerful tools for mastering the complex movements of the
triple jump. By engaging multiple senses, enhancing visualization, and fostering learner
motivation, VR technology contributes to more effective and sustainable improvements in

technical performance.
D. CONCLUSION

The results of this study confirm that virtual reality (VR)-based educational programs
significantly enhance the learning of triple jump technical performance among second-year
students at the College of Physical Education and Sports Sciences, University of Kirkuk. The
experimental group that utilized VR showed clear superiority in post-test results compared
to the control group, indicating the effectiveness of immersive technology in improving skill
acquisition. This research contributes to the field of sports education by providing empirical
evidence of VR’s role in teaching complex athletics skills, offering a replicable instructional
model, and bridging the gap between theoretical knowledge and practical execution. In
practice, VR can create engaging learning environments, increase student motivation, and
enable repeated observation and correction of technical performance, thereby assisting
teachers in delivering more effective instruction. Based on these findings, it is recommended
that VR-based programs be integrated into teaching the triple jump and other athletic skills,
applied across diverse sports activities and larger samples, and combined with modern
technologies such as motion capture and wearable devices to further enhance training

effectiveness and long-term skill retention.
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