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Abstract

Background: The psychological and physiological effects of music have become an attractive field of sports research in the past
decade.
Objectives: This study investigated the effect of classical music on two sports skills, agility and free throw shooting, in female
basketball players.
Methods: The study population consisted of all female basketball players on a team. From those who met the study criteria, 26
participants were randomly assigned to two groups: a control group (without classical music) and an experimental group (with
classical music). The research variables were measured using pre-tests and post-tests. Independent t-test was used to test the
research hypotheses.
Results: The results of the statistical tests showed a significant difference in post-test scores between the experimental and control
groups (P < .05).
Conclusions: Listening to classical music significantly improved the performance of female basketball players on agility and free
throw shoo ting tasks.
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1. Background

Basketball is a physically demanding sport that
requires a wide range of physical skills, including running
at high speed and changing directions. Players also need
to have a good level of aerobic endurance to be able to
play for the duration of the game. The physical demands
of basketball vary depending on the position played, so
strength and fitness programs should be designed to
meet the specific needs of each position (1). Success in
any sport requires physical and physiological capabilities
that are specific to that sport (2). Therefore, one of the
main methods for determining the effectiveness of
training programs for sports performance is to assess
the physical fitness of athletes (3). Many sports require
short, quick movements with changes of direction, rather
than straight-line speed, for proper execution (4). In
basketball, athletes must learn the skills of moving,
stopping, throwing, and passing the ball while avoiding
obstacles. They must do this quickly and efficiently,
as basketball is a game of seconds and split-second

decisions. The elegance, precision, timing, and agility
required to execute these skills have made it essential
for basketball players to be physically, mentally, and
technically fit (1). Speed and agility are known as two
important factors in the basketball (1). Success in sports,
like other disciplines, depends on a variety of factors,
including environmental factors, which are considered to
be some of the most important and fundamental factors
for success (5). According to researchers, success in the
implementation and learning of skills depends on a
number of factors, including arousal and the conditions
that govern it (5). The conditions that govern arousal
are considered to be among the most important factors
in the implementation of skills (6). In recent years,
researchers have been increasingly interested in the
role of environmental factors in the implementation
and learning of motor skills (6, 7). Music is one such
environmental factor, and there is a significant theoretical
basis for understanding how different types of music can
affect different people and different tasks (8). Music has
long been associated with sports, for a variety of reasons.
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It can be used to entertain spectators, elicit patriotism and
pride, and enhance the psychological state of athletes.
There is evidence that music can also benefit athletes
by helping them to control their arousal levels, reduce
perceived effort, improve mood, and synchronize their
movements (9). Research has shown that music can have a
variety of effects, including improving mood, controlling
arousal, reducing perceived pressure, improving work
output, improving skill learning, creating a mental state,
and helping athletes stay in the present moment (10, 11).
Muscular strength and power are essential for optimal
performance in everyday activities and sports (12).

2. Objectives

Based on the literature review and the limitations
of previous studies, we aim to address the question
of whether listening to classical music improves agility
and quick penalty shot performance in female basketball
players.

3. Methods

This study used a semi-experimental pre-test, post-test
design with a control group to investigate the effect of
classical music on agility and quick penalty shooting in
female basketball players. Classical music is designed
based on the Jones and Vista 2006 model (13). The study
participants were 30 healthy and right-handed young
women with an average age of 18 - 22 years. They were
randomly assigned to two groups: an experimental group
(13 participants) and a control group (13 participants).
During the experimental period, 4 participants dropped
out, leaving 26 participants to complete the study. The
experimental group performed the agility and quick
penalty shooting tests while listening to classical music.
The control group performed the same tests without
listening to music. The inclusion criteria for the study
were age, level of education, satisfaction of the club
manager, and attendance at the training program for one
month. The exclusion criteria were absence from more
than two sessions and failure to complete the tasks. The
experimental group participated in a free throw and agility
test with music, while the control group participated in a
free throw and agility test without music. The participants
first read and signed a consent form to participate in the
study. They then warmed up and performed a free throw
test of 30 throws. After a 5-minute rest, they performed
an agility test to measure their agility. Both the control
and experimental groups performed the protocol at the
same time of day on two different days. The only difference

was that music was played through the speakers of the
hall for the experimental group from the beginning of the
protocol until the end of the evaluation period.

3.1. Statistical Analysis

Descriptive and inferential statistical methods were
used to analyze the data. The Shapiro-Wilk test was
used to assess the normality of the data distribution.
An independent t-test was used to compare the groups.
Statistical analysis was performed using SPSS software
version 26, and a significance level of α = 0.05 was used.

4. Results

The Table 1 shows the mean and standard deviation of
age, height, and weight for the subjects.

Table 1. Descriptive Statistics of Age, Height, and Weight

Variables Number Mean ± SD

Age 30 18.63 ± 1.21

Height 30 173.56 ± 5.15

Weight 30 73.23 ± 4.70

In Table 2, the descriptive indicators related to the
research variables are presented.

Table 2. Mean and Standard Deviation of Research Variables

Variables Number Mean ± SD

Agility (seconds)

Control (no music) 30 10.67 ± 0.51

Experimental (with music) 30 10.24 ± 31

Basketball free throw

Control (no music) 30 12.83 ± 2.82

Experimental (with music) 30 16.96 ± 3.27

According to Table 3, the results indicated that the
agility of female basketball players is significantly better
in the presence of classical music (10/24) compared to
the condition without music (10/67). The results of the
study showed that listening to classical music significantly
improved the agility of female basketball players (P =
0.001). The mean number of successful trials for the group
that listened to classical music was 10, while the mean
number of successful trials for the group that did not listen
to music was 6.7. This means that the group that listened
to classical music was able to complete the agility test with
significantly more successful trials than the group that did
not listen to music.
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Table 3. Comparison of Agility in Experimental and Control Groups

Variable Average Mean Difference df t Sig

Agility 0.430 29 4.181 0.0001*

Control (no music) 10.67 ± 0.51

Experimental (with music) 10.24 ± 31
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Figure 1. Mean agility scores of the control and experimental groups.

Figure 1 Shows the status of control and experimental
groups with each other in agility.

The study found that listening to classical music
significantly improved the free throw performance of
female basketball players (P < 0.001). The mean free throw
score for the group that listened to classical music was
16.96, while the mean free throw score for the group that
did not listen to music was 12.83. This means that the
group that listened to classical music was able to make
significantly more free throws than the group that did not
listen to music (Figure 2) (Table 4).

5. Discussion

The psychological and physiological effects of music
have gained popularity in sports research in recent years.
This study investigated the impact of classical music on
two sports skills, agility and free throw shooting, in female
basketball players. Overall, the results of this study
showed that listening to music significantly improved
the performance of the participants in free throw and
agility. These findings are consistent with the results of
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Figure 2. Average free throw changes in the presence and absence of music.

previous studies by Koc (11) and Szmedra (14). A study
found that listening to music before training can improve
performance, reduce the perception of pain, and help
athletes to exert more effort (15). These findings are also
consistent with the results of a study by Burrell (2018),
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Table 4. Results of Independent t-Test to Compare Agility in Conditions with and Without Classical Music

Variable Average Mean Difference df t Sig

Free throw (N) 4.133 29 4.691 0.001*

Control (no music) 12.83 ± 2.82

Experimental (with music) 16.96 ± 3.27

which showed that listening to music during exercise can
improve strength, power, and endurance (16). The study
also found that runners reach their peak performance
when the rhythm of the music matches their training
pace. The researchers secretly sped up or slowed down
the music that cyclists were listening to, and the cyclists’
pace correspondingly increased or decreased (16). In fact,
it is possible to change the brain’s focus from distractions
to the goal by resetting the brain’s frequencies. This can
help people avoid focusing on irrelevant thoughts due to
the positive brain waves that are produced when listening
to music (17). The results of Frey et al.’s research showed
that music with higher frequency intensity causes more
stimulation of brain activity and, as a result, increases
movement and strength activities in athletes (18). In fact,
listening to music can increase the intensity of exercise
by releasing higher levels of dopamine in the brain.
Dopamine is a neurotransmitter that is associated with
pleasure and motivation (19). Listening to music can also
improve emotional state by increasing neural activity in
an area of the brain known to release dopamine. This
area of the brain is activated when an athlete decides to
continue training despite fatigue, which is known as the
interpretive model of training adjustment (20). A study
found that athletes who trained with music had lower
heart rates than those who trained without music. This
may be because music can disrupt the neural processing
of stress, which can lead to a lower heart rate and a feeling
of relaxation. The psychological effects of music can also
help athletes to focus on their training and reduce the
perceived exertion of the exercise. This can lead to better
performance and a more enjoyable experience (21). From
a physiological point of view, music can stimulate the
cerebral cortex and increase the excitability of motor areas
of the brain, such as the premotor cortex or the primary
motor cortex (9). The human brain is one of the target
centers for the effects of music. The brain understands the
different components of music through nerve stimulation
and the release of hormones from nerve terminals and
endocrine glands. This improvement in mood is caused
by increased relaxation, which is a result of changes in
the nervous system and endocrine glands (secretion of
endorphins) (19).

The study has several limitations that should

be considered when interpreting the results. These
limitations include: The study had a small sample size of
only 26 participants, which limits the generalizability of
the results to the wider population; the participants were
all female; the study only looked at the effects of listening
to preferred music; the study did not control for other
factors that could have affected performance, such as
the participants’ level of motivation or fatigue; the study
was conducted over a short period of time. The study did
not measure the participants’ motivation or enjoyment
of the exercise. Hence, Future studies should address
these limitations to provide a more comprehensive
understanding of the effects of music on performance.

5.1. Conclusions

In general, music can have a positive influence on
athletes’ performance, regardless of their skill level.
However, more research is needed to fully understand the
mechanisms by which music affects athletic performance
and to identify the optimal types of music for different
athletes and sports.
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11. Koç H, Curtseit T. The effects of music on athletic performance.Ovidius
Univ Ann Ser Phys Educ Sport Sci Mov Health. 2009;1:44–7.

12. Irandoust K, Taheri M, Chtourou H, Nikolaidis PT, Rosemann T,
Knechtle B. Effect of time-of-day-exercise in group settings on level of
mood and depression of former elite male athletes. Int J Environ Res
Public Health. 2019;16(19). [PubMed ID: 31546685]. [PubMed Central ID:
PMC6801561]. https://doi.org/10.3390/ijerph16193541.

13. Mitterschiffthaler MT, Fu CH, Dalton JA, Andrew CM, Williams
SC. A functional MRI study of happy and sad affective states
induced by classical music. Hum Brain Mapp. 2007;28(11):1150–62.
[PubMed ID: 17290372]. [PubMed Central ID: PMC6871455]. https://doi.
org/10.1002/hbm.20337.

14. Szmedra L, Bacharach DW. Effect of music on perceived exertion,
plasma lactate, norepinephrine and cardiovascular hemodynamics
during treadmill running. Int J Sports Med. 1998;19(1):32–7.
[PubMed ID: 9506797]. https://doi.org/10.1055/s-2007-971876.

15. Simpson SD, Karageorghis CI. The effects of synchronous music
on 400-m sprint performance. J Sports Sci. 2006;24(10):1095–102.
[PubMed ID: 17115524]. https://doi.org/10.1080/02640410500432789.

16. Burrell T. Does music make exercise easier? New Scientist.
2018;237(3160). https://doi.org/10.1016/s0262-4079(18)30080-0.

17. Bigliassi M, Karageorghis CI, Hoy GK, Layne GS. The way you make me
feel: Psychological and cerebral responses to music during real-life
physical activity. Psychol Sport Exerc. 2019;41:211–7. https://doi.org/10.
1016/j.psychsport.2018.01.010.

18. Frey JN, Ruhnau P, Weisz N. Not so different after all: The same
oscillatory processes support different types of attention. Brain
Res. 2015;1626:183–97. [PubMed ID: 25721788]. https://doi.org/10.1016/j.
brainres.2015.02.017.

19. Chanda ML, Levitin DJ. The neurochemistry of music. Trends Cogn Sci.
2013;17(4):179–93. [PubMed ID: 23541122]. https://doi.org/10.1016/j.tics.
2013.02.007.

20. McMorris T, Barwood M, Corbett J. Central fatigue theory
and endurance exercise: Toward an interoceptive model.
Neurosci Biobehav Rev. 2018;93:93–107. [PubMed ID: 29608992].
https://doi.org/10.1016/j.neubiorev.2018.03.024.

21. Stork MJ, Karageorghis CI, Martin Ginis KA. Let’s Go: Psychological,
psychophysical, and physiological effects of music during sprint
interval exercise. Psychol Sport Exerc. 2019;45. https://doi.org/10.1016/
j.psychsport.2019.101547.

Int J Sport Stud Health. 2023; 6(2):e140144. 5

https://doi.org/10.5812/intjssh-132585
https://doi.org/10.5812/intjssh-132585
https://doi.org/10.5812/intjssh.114860
https://doi.org/10.5812/intjssh.114860
http://www.ncbi.nlm.nih.gov/pubmed/32570815
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7344466
https://doi.org/10.3390/ijerph17124375
https://doi.org/10.5812/intjssh.98044
https://doi.org/10.5812/intjssh.98044
https://doi.org/10.5812/intjssh.124244
https://doi.org/10.5812/intjssh.124244
https://doi.org/10.5812/intjssh-135272
https://doi.org/10.5812/intjssh-135272
https://doi.org/10.5812/intjssh.82043
https://doi.org/10.5812/intjssh.82043
https://doi.org/10.1016/s0022-4359(01)00042-2
https://doi.org/10.1016/s0022-4359(01)00042-2
https://doi.org/10.1080/1750984x.2011.631026
https://doi.org/10.1080/1750984x.2011.631026
http://www.ncbi.nlm.nih.gov/pubmed/31546685
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6801561
https://doi.org/10.3390/ijerph16193541
http://www.ncbi.nlm.nih.gov/pubmed/17290372
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6871455
https://doi.org/10.1002/hbm.20337
https://doi.org/10.1002/hbm.20337
http://www.ncbi.nlm.nih.gov/pubmed/9506797
https://doi.org/10.1055/s-2007-971876
http://www.ncbi.nlm.nih.gov/pubmed/17115524
https://doi.org/10.1080/02640410500432789
https://doi.org/10.1016/s0262-4079(18)30080-0
https://doi.org/10.1016/j.psychsport.2018.01.010
https://doi.org/10.1016/j.psychsport.2018.01.010
http://www.ncbi.nlm.nih.gov/pubmed/25721788
https://doi.org/10.1016/j.brainres.2015.02.017
https://doi.org/10.1016/j.brainres.2015.02.017
http://www.ncbi.nlm.nih.gov/pubmed/23541122
https://doi.org/10.1016/j.tics.2013.02.007
https://doi.org/10.1016/j.tics.2013.02.007
http://www.ncbi.nlm.nih.gov/pubmed/29608992
https://doi.org/10.1016/j.neubiorev.2018.03.024
https://doi.org/10.1016/j.psychsport.2019.101547
https://doi.org/10.1016/j.psychsport.2019.101547

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Statistical Analysis

	4. Results
	Table 1
	Table 2
	Table 3
	Figure 1
	Figure 2
	Table 4

	5. Discussion
	5.1. Conclusions

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

