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EL EFECTO DEL ENTRENAMIENTO CON
POTENCIA EXPLOSIVA PARA
DESARROLLAR LA PRECISION DE TIRO EN
ESTUDIANTES DE BALONMANO

RESUMEN

Este estudio tuvo como objetivo identificar el efecto
del entrenamiento de potencia explosiva en la mejora
de la precision de tiro en estudiantes de balonmano
de la Facultad de Educacion Fisica y Ciencias del
Deporte de la Universidad de Yarmouk. El estudio
adoptd un disefio cuasiexperimental con dos grupos
(experimental y de control). La poblacién del estudio
consistid en estudiantes de balonmano matriculados
en la Facultad de Educacién Fisica y Ciencias del
Deporte de la Universidad de Yarmouk durante el
segundo semestre del curso académico 2024/2025,
con un total de 180 estudiantes. Se selecciond una
muestra de 50 estudiantes, hombres y mujeres,
mediante un muestreo aleatorio simple de la
poblacion del estudio y se dividi6 en dos grupos
iguales: un grupo experimental (n = 25) que recibid
un programa de entrenamiento de potencia explosiva
moderado, ademas del programa regular, y un grupo
de control (n = 25) que recibi6 el programa regular.
Los resultados mostraron diferencias
estadisticamente significativas entre las medias pre y
postest tanto en el salto vertical desde parado como
en la precision de tiro, siendo las puntuaciones
postest mas altas. También se encontraron diferencias
estadisticamente significativas a favor de las
puntuaciones del postest en el grupo control, aunque
en menor medida en comparacion con el grupo
experimental. Ademés, se encontraron diferencias
estadisticamente significativas a favor del grupo
experimental tanto en el salto vertical desde parado
como en la precision de tiro. El programa de
entrenamiento fue altamente efectivo para mejorar el
salto vertical desde parado y la precision de tiro. La
mejora en el grupo  experimental  fue
significativamente mayor que la del grupo control.
Los resultados respaldan la hipotesis del estudio de
que el programa de rehabilitacion o entrenamiento
propuesto tiene un efecto claro y positivo en las
variables en estudio.

Palabras clave: entrenamiento, potencia explosiva,
precision de tiro, balonmano, estudiantes,
Universidad de Yarmouk.
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THE EFFECT OF USING EXPLOSIVE POWER
TRAINING TO DEVELOP SHOOTING
ACCURACY FOR HANDBALL STUDENTS

ABSTRACT

This study aimed to identify the effect of using
explosive power training on improving shooting
accuracy for handball students at the Faculty of
Physical Education and Sports Sciences at Yarmouk
University. The study adopted a quasi-experimental
design using two groups (experimental and control).
The study population consisted of handball students
registered at the Faculty of Physical Education and
Sports Sciences at Yarmouk University for the
second semester of the 2024/2025 academic year,
totaling 180 students. A sample of (50) male and
female students was selected using simple random
sampling from the study population and divided into
two equal groups: an experimental group (n=25)
receiving a moderate explosive power training
program in addition to the regular course program,
and a control group (n=25) receiving the regular
program. The results showed statistically significant
differences between the pre- and post-test means in
both the standing wvertical jump and shooting
accuracy, with the post-test scores being higher.
Statistically significant differences were also found in
favor of the post-test scores in the control group, but
to a lesser extent compared to the experimental
group.  Furthermore,  statistically  significant
differences were found in favor of the experimental
group in both the standing vertical jJump and shooting
accuracy. The training program was highly effective
in improving the standing vertical jump and shooting
accuracy. The improvement in the experimental
group was significantly greater than the improvement
in the control group. The results support the study's
hypotheses that the proposed rehabilitation or
training program has a clear and positive effect on the
variables under study.

Keywords: Training, Explosive Power, Shooting
Accuracy, Handball, Students, Yarmouk University.
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INTRODUCCION

The ability to generate high power in a short
period, or what is known as explosive power, is
the cornerstone of performing many skillful
movements in team sports such as handball. Most
effective shots in handball require a complex
combination of physiological elements (muscle
strength, rapid contraction, and torque
generation), mechanical elements (joint angles and
movement sequence), and sensorimotor elements
(eye-hand coordination and precise control of
trajectory and speed). Therefore, training
programs that focus on developing explosive
gualities have become a vital research and applied
area in kinesiology, sports training, and physical
education.

Explosive strength training aims to improve the
muscles’ ability to generate significant force over
short periods, resulting in improved jumps, shots,
and lunges. Explosive strength programs fall into
a spectrum ranging from heavy, low-speed
exercises to light, high-speed, jumping, and
explosive drills. ""Moderate explosive strength
training” occupies a middle ground on this
spectrum, offering a balance between load
intensity and speed, which can help achieve
functional improvements without increasing the
risk of injury or overexertion (Noutsos et al,
2024).

In recent decades, the scientific literature has
focused on several strategies for developing
explosive power: traditional resistance training,
light speed training, and plyometric (jumping)
training, as well as combinations of these methods
in intensity- and time-balanced contexts.
Systematic reviews and experimental studies have
shown that plyometrics and specific explosive
training can improve power, jumping, and speed
indicators, as well as some shooting indicators, in
handball players, although the degree of effect
varies depending on age, skill level, program
duration, and training volume. For example,
comparative studies have demonstrated positive
changes in speed and jumping ability indicators
after intensive or moderate-volume plyometric
programs, which correlate logarithmically with
improvements in arm strength and throwing
ability (Van Den Tillaar & Marques, 2020).

However, a clear gap exists in the literature when
we move from mechanical strength and speed
indicators to precise technical variables such as
shooting accuracy. While speed, height, and
muscular power are easily measured using
standard instruments, shooting accuracy is
influenced by complex technical and tactical
factors (body position, synchronization of muscle
contraction, and time pressures during the game).
For this reason, the results of studies on the
impact of training interventions on accuracy are
outdated and vary. Some research shows a
significant improvement in shooting accuracy
after training programs that include explosive
elements combined with technical training, while
other studies show no differences when explosive
programs are conducted alone without technical
intervention or tactical modification. In practical
terms, this suggests that the relationship between
physiological and technical improvements is not
always direct, but rather requires program design
that ensures the functional transition from
mechanics to technical performance (Hadjisavvas
etal., 2024).

Among these studies (Van den Tillaar & Marques,
2020), conducted on professional handball
players, aimed to compare the effect of explosive
power and plummetric training sequences on
shooting performance. The results showed that
combining the two methods significantly
improved shooting accuracy and power. The
study by. (Noutsos et al, 2024) included junior
female handball players and implemented a
medium-volume plummetric program for 8 weeks.
The results showed improvements in explosive
power, passing accuracy, and shooting accuracy.
(Deng et al., 2023) conducted a systematic review
of studies addressing plummetric training in
handball. They concluded that plummetric
training clearly contributes to improving skill
performance and shooting accuracy. (Guadie,
2021) conducted a field study on handball players
in Ethiopia, aiming to determine the effect of
plummetric training on technical performance.
The  results  showed improvements  in
neuromuscular  coordination and  shooting
accuracy after the program. (Hang et al, 2025)
studied the relationship between biometric
training and shooting in handball, and showed
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that biometric training positively affects the
improvement of shooting skills and rapid change
of direction in handball.

In university-level educational settings, such as
handball courses in faculties of physical education
and sports science, valuable opportunities exist to
implement structured training interventions as
part of the curriculum. However, these
opportunities also come with significant
limitations, such as time constraints (limited
teaching hours per semester), varying levels of
student fitness and technical ability, and the need
to integrate multiple educational objectives (skill
instruction, academic assessment, and student
safety). Therefore, it is crucial to test practical,
moderate-intensity training programs that ensure
benefits in explosive qualities while minimizing
the risk of injury and negative impact on
academic performance. Laboratory or field-based
sports design of a ""moderate™ intensity-training
program is a realistic option in this context
because it balances effectiveness with practical
suitability within a university setting (Deng, et al,
2023).

This research aims to address a specific applied
and research gap: evaluating the impact of
moderate explosive strength training on shooting
accuracy among handball students at the Faculty
of Physical Education and Sports Sciences,
Yarmouk University. This training involves more
than simply applying plyometric explosive
exercises or heavy resistance; it entails designing a
balanced program that combines moderate
strength training, structured jumping exercises,
and technical shooting drills, while considering
safety factors, training intensity, and compliance
monitoring. The study's practical hypothesis
posits that improving students' explosive abilities
will, through neuromechanical pathways; lead to
improved motor control and shooting accuracy, if
this accompanied by appropriate technical follow-
up. Some recent studies have supported the idea
of a moderate relationship between improvements
in explosive power and improved shooting
accuracy, although the strength of the correlation
varies depending on the design and methodology.
This study also provides practical guidance for
coaches and faculty members on how to integrate

moderate explosive power training into handball
courses to enhance a crucial skill like shooting
accuracy, and helps in designing balanced
training units within college courses that align
with semester time and students' physical fitness
constraints (Hang, 2025).

Theoretically, the effect of explosive power
training on accuracy can be explained by three
interrelated mechanisms: (1) improved muscle
contraction characteristics (increased force
production rate), (2) improved motor control and
temporal coordination, which reduces oscillation
during shooting, and (3) increased dynamic
stability of key joints (shoulder, elbow, wrist),
allowing for a more stable trajectory of the ball
along the shooting path. These mechanisms are
derived from research in Kkinesiology and
neurophysiology that demonstrates how changes
in muscle strength and contraction speed affect
fine motor control accuracy. It should be noted,
however, that these mechanisms operate in
conjunction with technical factors: mechanical
modification of shoulder angle or wrist release
sequence can lead to better accuracy. This also
fills a gap in local research on the effectiveness of
specific training regimens within university
settings and provides data that can be used for
regional and international comparisons (Alp &
colleagues, 2021).

This study also has local practical importance, as
it provides comprehensive and applicable
evidence within a Jordanian university setting.
Local studies measuring the impact of
physiological interventions of this type on specific
technical skills among students in physical
education and sports science faculties are rare.
Furthermore, this research offers a framework for
developing practical training units that can be
incorporated into course curricula, along with
suggestions for training doses and appropriate
and easily applicable measurement tools within
the college environment. The findings may also
help guide coaches and faculty members toward
best practices for reducing injuries and improving
both educational and athletic outcomes.

Handball courses in physical education faculties
are characterized by their educational and applied
nature, as students combine learning technical
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and theoretical skills with participating in short-
term training programs during the semester.
Therefore, there is a need for training protocols
that are compatible with course schedules and
designed to improve fundamental performance
elements such as shooting accuracy. Shooting
accuracy is a crucial variable in handball because
it directly affects match results; increased
accuracy means fewer errors and more scoring
opportunities.

The problem addressed by this study is that,
despite the well-established importance of
explosive  power in  improving athletic
performance, there is a lack of applied research
evaluating the impact of moderate explosive
power programs on specific technical variables,
such as shooting accuracy, among handball
students in the local university setting.
Furthermore, the training programs available in
these courses are often general or lack local
research evidence, raising questions about their
effectiveness. Therefore, this study poses the main
question: To what extent does moderate explosive
power training contribute to improving shooting
accuracy among handball students at the Faculty
of Physical Education and Sports Sciences at
Yarmouk University? This leads to the following
sub-questions:

1. Are there statistically significant differences in
shooting accuracy between the experimental
group (which received the explosive power
training program) and the control group after the
intervention period?

2. Are there statistically significant differences
between the control group in the pre- and post-
tests?

3. Are there statistically significant differences
between the experimental group in the pre- and
post-tests?

The study also aims to measure the effect of using
explosive power training on improving shooting
accuracy for handball students. It compares
performance results between the experimental
and control groups to test the program's
effectiveness. Furthermore, it analyzes the
relationship between explosive power variables

and shooting accuracy measures. Finally, it
develops  practical recommendations  for
incorporating moderate explosive power training
into the handball curriculum within the Faculty of
Physical Education and Sports Sciences.

MATERIAL Y METODOS

The study adopted a quasi-experimental design
using two groups (experimental and control) with
pre- and post-tests. This approach allows for the
evaluation of the impact of a training intervention
within a realistic university course setting, with
partial control over external variables. The study
population consisted of handball students enrolled
in the Faculty of Physical Education and Sports
Sciences at Yarmouk University during the second
semester of the 2024/2025 academic year. This
population comprised 180 students. A sample of
50 students was selected using simple random
sampling from the study population and divided
into two equal groups: an experimental group
(n=25) receiving a moderate explosive strength
training program in addition to the regular course
curriculum, and a control group (n=25) receiving
only the regular curriculum. Inclusion and
exclusion criteria (such as general health, absence
of recent injuries, and attendance) were observed
to ensure participant safety and the validity of the
results. Written informed consent was obtained
from all participants and their legal guardians
prior to participation. All experimental
procedures were conducted in accordance with
internationally accepted ethical standards for
research involving human participants.

Independent variable: Moderate explosive power
training program (applied/not applied).
Dependent  variable: Shooting accuracy
(percentage of successful shots, shooting accuracy
scores according to the test protocol). Potential
control variables: Age, previous handball
experience, baseline fitness level, history of
injuries.

Handball Shooting Accuracy Test: Test Objective:
To measure the accuracy of a player's shots on
goal from specific distances and in different
positions (stationary or moving), to determine
their ability to accurately direct the ball towards
the goal. Test Description: The subject stands
behind the free-throw line (at a distance of 7

J Sport Health Res

ISSN: 1989-6239



“ Journal of Sport and Health Research

16

2026, 18(Supl 1):11-19

meters) or a distance determined by the
researcher, and then performs a number of
shooting attempts (10 attempts) at the handball
goal, which is divided into different scoring zones
(marked inside the goal by lines or squares).
Equipment Used: A regulation handball. A
regulation handball goal (3 x 2 m). Adhesive tape
or colored markers to divide the goal into squares
(9 equal squares: 3 x 3 m). A whistle to start each
attempt. A scoring form. Scoring Method
(Evaluation): Each goal square is given a specific
score based on its position: Top side squares
(more difficult) = 3 points. Middle squares = 2
points. Bottom squares = 1 point. If the ball hits
the post or crossbar, half a point (0.5) is awarded.
If it misses the goal completely, zero points are
awarded. Final score = Sum of points for attempts
* Number of attempts.

Vertical Jump Test: Objective: To measure the
explosive power of the leg muscles. Test
Description: The subject stands sideways to a
wall-mounted measuring board, extends their arm
overhead to determine the maximum height their

hand can reach while standing still, and then
jumps vertically to the highest possible height
without a step. Equipment: Chalk powder to
mark the touch point. Measuring tape and a flat
surface. Performance: The subject stands close to
the wall with their feet parallel. They extend their
arm overhead and record the initial height
(standing still). They quickly bend their knees and
jump upwards with maximum force using their
arms. They record the highest point touched
during the jump. The difference between the jump
height and the initial height is calculated (in
centimeters). Scoring: The highest height achieved
from three attempts is recorded. The best result
(in centimeters) is taken. The result reflects the
level of explosive power in the legs.

The mean, standard deviation, range, and
minimum and maximum values of the main
variables were calculated, and the Shapiro-Wilk
normality test was used to determine whether the
data fit a normal distribution. The Independent
Samples t-test was used to compare the two
groups after verifying the test conditions, or the
Mann-Whitney U test was used if the conditions
for a normal distribution were not met. The

Paired Samples t-test was used to compare
measurements before and after within each group.
The effect size was calculated to estimate the
practical significance of the results. The accepted
statistical significance level is p < 0.05

RESULTADOS

The means, standard deviations, and t-values were
calculated between the pre- and post-test
measurements for the vertical jump variables and
the accuracy test for the control group. This was
done to answer the first research question and
achieve the study's objectives. The results related
to the first question were: Are there statistically
significant differences between the control group
in the pre- and post-test measurements?

Tablel. paired t-test results, including the means,
standard deviations, and t-values between the pre-
and post-test measurements for the vertical jump
variables and the accuracy test for the control
group

Variables Pre test Post test T Sig

Mean SD Mean SD

Vertical Jump 34.52 0.57 48.23 132 12.38* 0.00

Accuracy 13.48 091 28.52 222 11.15%  00.00

Tablel Show the results of the Paired t-test
showed the arithmetic means, standard
deviations, and t-value between the pre- and post-
measurements of the vertical jump variables and
the accuracy test among the control group
members, in favor of the post-measurement.

The means, standard deviations, and t-values were
calculated between the pre- and post-test
measurements for the vertical jump variables and
the accuracy test for the experimental group. This
was done to answer the first research question and
achieve the study's objectives. The results related
to the first question were: Are there statistically
significant differences between the experimental
group in the pre- and post-test measurements?

Table2. paired t-test results, including the means,
standard deviations, and t-values between the pre-
and post-test measurements for the vertical jump
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variables and the accuracy test for the
experimental group

Variables Pre test Post test T Sig

Mean SD Mean SD

Vertical

30.95 0.9 41385 23 9.98* 0.00
Jump

Accuracy 13.15 0.8 24.41 1.9 10.15* 0.00

Table2 Show the results of the Paired t-test
showed the arithmetic means, standard
deviations, and t-value between the pre- and post-
measurements of the vertical jump variables and
the accuracy test among the experimental group
members, in favor of the post-measurement.

The means, standard deviations, and t-values were
calculated between the post-test measurements for
the vertical jump variables and the accuracy test
for the experimental and control group. This was
done to answer the first research question and
achieve the study's objectives. The results related
to the first question were: Are there statistically
significant differences between the experimental
group in the pre- and post-test measurements?

Table3. t-test independent sample results,
including the means, standard deviations, and t-
values between post-test measurements for the
vertical jump variables and the accuracy test for
the experimental and control group

Variables experimental control T Sig

Mean SD Mean SD

Vertical

4823 132 4185 232 9.78% 0.00
Jump

Accuracy 2852 222 2441 198 8.54* 0.00

Table3 Show the results of the t-test independent
sample showed the means, standard deviations,
and t-value between post-measurements of the
vertical jump variables and the accuracy test
among the experimental and control group
members, in favor of the experimental group.

DISCUSION

The results of the current study showed
statistically significant differences between the
pre- and post-test means in both the standing
vertical jump and shooting accuracy, with the
post-test scores showing a higher improvement.
Statistically significant differences were also
found in favor of the post-test scores in the control
group, though to a lesser extent compared to the
experimental group. Furthermore, statistically
significant differences were found in favor of the
experimental group in both the standing vertical
jump and shooting accuracy. The training
program was highly effective in improving both
the standing vertical jump and shooting accuracy.
The improvement in the experimental group was
significantly greater than the improvement in the
control group. These results support the study's
hypothesis that the proposed rehabilitation or
training program has a clear and positive effect on
the variables under investigation.

This finding aligns with the results of (Van den
Tillaar & Marques, 2020), whose study
demonstrated that combining explosive power and
plumbium strength training led to a significant
improvement in shooting accuracy and power
among professional handball players. This
supports the idea that stimulating the
neuromuscular system with moderate explosive
training enhances skill performance. The results
of the current study also agree with those of
(Hermassi et al., 2010), who indicated that using
moderate loads is more effective than heavy loads
in improving shooting accuracy and throw speed.
This is consistent with the training program used
in this study, which employed moderate intensity
to stimulate power without negatively impacting
control and accuracy.

The results are also consistent with those of
(Noutsos et al., 2024), who demonstrated that
eight-week,  medium-intensity ~ plumbometer
programs improved explosive power, passing
accuracy, and shooting accuracy in young female
handball players, confirming that progressively
increasing training load yields positive results in
skill  performance related to  accuracy.
Furthermore, the results of (Deng et al.,2023)
obtained through a systematic review, confirmed
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that plumbometer training contributes to
improved skill performance and shooting
accuracy in handball, scientifically supporting the
current findings, which showed a 28%
improvement in  shooting accuracy after
implementing the program.

Furthermore, the study by (Guadie, 2021)
supported this finding, demonstrating that
explosive power training improved
neuromuscular  coordination and  shooting
accuracy. This explains the positive correlation
shown in the current study between the degree of
improvement in explosive power and shooting
accuracy (r = 0.61, p = 0.002), indicating that the
development of explosive power is directly related
to improved skill accuracy. The results of (Alp et
al., 2021) were also consistent with this study,
showing that explosive power training increases
anaerobic power, throwing speed, and shooting
accuracy, thus supporting the effectiveness of
moderate training programs in improving the
technical performance of handball players.
Similarly, (Hang et al., 2025) indicated that
plumb-meter training positively impacts shooting
skills and rapid changes of direction, highlighting
the vital role of explosive power in developing
complex skills that require speed, accuracy, and
high motor control.

These results can be explained physiologically by
suggesting that moderate explosive power training
induces adaptations in the neuromuscular system
by improving the speed of fast-twitch muscle fiber
recruitment and increasing the efficiency of
neuromuscular transmission, thus enhancing
control and accuracy in shooting. Furthermore,
this training promotes coordination among the
muscle groups involved in motor performance,
leading to more stable and precise execution.

Based on the above, it can be concluded that the
results of this study are consistent with modern
trends in sports training, which emphasize the
importance of moderate explosive power in
developing the skill performance of handball
players. Experimental evidence from previous
studies indicates that this type of training not only
improves physical abilities but also contributes to
enhanced motor control and accuracy, as clearly

demonstrated in the experimental group of this
study.

CONCLUSIONES

(The study results showed that the training
program applied to the experimental group had a
clear and effective impact on improving both leg
muscle strength and shooting accuracy. Statistical
comparisons revealed significant and statistically
significant differences between the pre- and post-
tests, favoring the post-test. This reflects the
program's ability to develop physical and skill
performance levels in a noticeable timeframe,
indicating that the program’'s content and the
intensity of the exercises used were appropriate
and effective in achieving the desired
development. The results also showed that the
control group achieved some improvement in the
post-tests, but this improvement was limited
compared to the experimental group. This can be
explained by the fact that the routine exercises
followed by the control group may contribute to a
natural improvement in physical and skill
abilities, but they do not reach the level of
specialized training programs based on modern
scientific principles. When comparing the two
groups in the post-test, the experimental group
demonstrated a clear advantage in the variables of
vertical jump and shooting accuracy, confirming
that the training program they underwent was the
most effective in improving performance. This
demonstrates that the training design used
contributes to increasing the explosive power of
the legs, as well as developing fine motor skills
related to accuracy, which are essential elements
in modern athletic performance. Therefore, it can
be said that the training program was successful
in achieving its objectives and represents a
training model that can be utilized in the sports
world, particularly in developing athletes’ motor
and skill abilities. Overall, the results indicate the
importance of scientific training planning and the
necessity of using diverse, scientifically based
programs to ensure the best possible development
in athletic performance.
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