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Abstract

In this study, it was aimed to measure the learned helplessness and problem solving skills levels of the candidates
who participated in the Selcuk University Faculty of Sport Sciences special talent exam. The study was conducted on a
total of 1325 candidates, 317 females and 1008 males, who applied for the special talent exam, and 200 students who passed
the exam. The problem solving skill scale, learned helplessness scale and personal information form were used in the study
In addition, independent t-test and paired-sample t-test analyses were performed. According to the results of the research,
we found that the problem solving skill levels of the individuals were high in the factors of attending a course, being an
athlete and being accepted to the school. In addition, it was seen that the problem solving skills of the individuals who
won the school were higher in the first test and the first measurements of the accepted girls. The learned helplessness
levels of men and women who did not pass the exam were found to be higher than those who passed the exam. It can be
stated that the mental endurance and problem solving skills of individuals who attend the pre-exam course and support
these courses by doing sports will develop positively. It can be said that as problem solving skills increase, the level of
learned helplessness will decrease.

Keywords: Learned Helplessness, Problem Solving Skills, Special Aptitude Test, Sport, Winning and Losing

Spor Bilimleri Fakiiltesi Yetenek Sinavina Bagvuran Aday Ogrenciler ile Kesin Kayit Hakki Kazanmis
Ogrenciler Arasindaki Ogrenilmis Caresizlik ve Problem Cézme Becerilerinin incelenmesi

Ozet

Bu calismada Selguk Universitesi Spor Bilimleri Fakiiltesi 6zel yetenek smavina katilan adaylarin &grenilmis
caresizlik ve problem ¢ozme beceri diizeylerinin dl¢iilmesi amaclanmistir. Calisma, 6zel yetenek sinavina bagvuran 317
kadin ve 1008 erkek olmak {izere toplam 1325 aday ve sinavi gegen 200 dgrenci tizerinde yiiriitiilmiistiir. Aragtirmada
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problem ¢dzme becerisi dlgegi, 6grenilmis caresizlik 6lgegi ve kisisel bilgi formu kullanulmis, ayrica bagimsiz t-testi ve
paired-sample t-testi analizleri yapilmistir. Arastirma sonuglarina gore, bireylerin problem ¢dzme beceri diizeylerinin
kursa gitme, sporcu olma ve okula kabul edilme faktorlerinde yiiksek oldugu bulunmustur. Ayrica okulu kazanan
bireylerin problem ¢6zme becerilerinin ilk testte ve okula kabul edilen kizlarin ilk 6lgiimlerinde daha yiiksek oldugu
goriilmiistiir. Sinavi gecemeyen erkek ve kadinlarin 6grenilmis caresizlik diizeyleri smavi gegenlere gore daha yiiksek
bulunmustur. Sinav 6ncesi kursa katilan ve bu kurslar1 spor yaparak destekleyen bireylerin zihinsel dayaniklilik ve
problem ¢6zme becerilerinin olumlu yonde gelisecegi ifade edilebilir. Problem ¢dzme becerileri arttik¢a 6grenilmis
caresizlik diizeyinin azalacag1 sdylenebilir.

Anahtar Kelimeler: Kazanma ve kaybetme, 6grenilmis caresizlik, 6zel yetenek sinavi, problem ¢tzme becerileri, spor

INTRODUCTION

People face many problems as well as basic needs such as food and shelter at every stage of life. Although
the solutions to the problems sometimes occur naturally, it is often necessary to demonstrate problem solving
skills in the face of problems (Kuru 2009). Problems vary according to the conditions, needs and expectations
of the individuals. The emergence and development of the problems under different conditions reveals the
need for people to adapt to these conditions and cope with these problems (Akyiiz 2021). The fact that people
are beings who can learn by nature enables them to develop physically, mentally and psychologically from
birth, as well as to learn both positive and negative skills. The basic information learned can facilitate or
complicate the next learning of the individual. People may face many negative emotional states such as stress,
anxiety and learned helplessness as a result of their reactions to the problems they encounter in their lives
(Duzgun et al. 2006). The complexity of the decision-making process in these situations can cause individuals
to experience problems. One of the factors associated with the decision-making process is problem solving
skills (Secer 2022).

Morgan (1995) defined the problem as "a conflict situation in which the individual encounters obstacles
in the process of reaching his/her goal". Sagar (2022) defines it as difficulties arising from obstacles that an
individual encounters while reaching a goal, causing physical and psychological difficulties.

On the other hand, Van De Walle (1989) defined it as a matter of research, discussion or reflection.
Although the concept of problem solving has different meanings, it is a key process that enables individuals
to demonstrate their abilities and skills at every stage. It may be possible for individuals to overcome the
problems they face with some superstructive actions. Among these actions are the stages of combining new
information, searching for new solutions, determining different strategies to reach a solution and applying,
monitoring and evaluating the determined appropriate strategy. Individuals can use these stages more
positive and successful against problems. (Hidiroglu 2018). Today, individuals need to have certain skills to
be successful. These skills include using technology, sharing information, thinking logically and rationally,
communicating with each other, researching and producing, respecting and owning human values and having
problem solving skills (Soylemez 2002).

Problem solving skills is explained as “a multi-step process in which the problem solver must find the
relationships between past experiences (schema) and the problem at hand and then act on a solution” (Mayer
1983). It is also defined as the effort put forth by the individual in the face of problems. Many people face
problems and stress in their daily lives. The problems experienced take place according to the degree of
importance in the lives of individuals. Events that pressure human psychology may inevitably affect
individuals physically and psychologically and cause greater problems in the social life of the individual
(Sagar 2022).

People may encounter many problems in their work, family and social life throughout their life. These
problems appear as internal factors when the individual is caused by himself, and as external factors when
caused by the individuals around him. People may experience failure by being affected by these situations
and be exposed to psychological helplessness as a result of failure. The continuous repeat of this situation may
result in learned helplessness. In the life-long process, individuals may enter into a state of psychological
helplessness such as failure and sadness as a result of certain events. People should have the skills to deal with
this situation. However, as a result of the recurrence of such psychological helplessness, there may be a sense
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of helplessness in individuals. The concept of learned helplessness entered the literature for the first time by
Maier and Seligman’s research on dogs (Maier and Seligman 1976). However, it has been criticized by many
because it is still a new concept and is insufficient to explain human behavior. In the ongoing process, the
variety of studies on the concept of learned helplessness has increased, and as a result, the existence of its
negative effects on people has been revealed. It has also emerged that negative emotional states experienced
in the past can direct the future of the individual (Mermer 2022).

“Helplessness” is when nothing you choose to do affects what happens to you (Seligman 2007). In another
definition, it is explained as “a condition which occurs when exposed to unavoidable, undesirable events and,
with its adverse effects, prevents or delays learning in later situations where escape (or avoidance) is possible”
(Kumbul 2006).

Learned helplessness is when an organism loses control after a negative situation that it cannot overcome
and then remains unresponsive even in situations that it can control with the effect of this negativity (Norman
1988).

The sense of learned helplessness may cause the individual to realize that he cannot control the outcome
of his behavior, and therefore to expect a failure or not show the necessary behaviors to succeed, although he
can control the results in a similar event (Abramson et al. 1980).

The concept of learned helplessness is a psychological state of emotion that continues past childhood and
affects the lives of individuals. At the end of this process, individuals may experience a loss of control in
learned helplessness. As a result, they may be affected emotionally, cognitive and motivational. (Bilge and
Poyraz 2021). Disturbance in the motivational area may appear as a decrease in voluntary behavior. Cognitive
disorder can be defined as the difficulty in learning that a result can occur in the behavior. The fact that
individuals have difficulty in evaluating the possible positive and negative consequences that may arise as a
result of their behavior and cannot make the right decision between possible choices by controlling the result
can create a blockage in their intellectual processes If individuals cannot control the events they encounter
with their behaviors, their control mechanisms leave their place to a deep depression. If this situation becomes
a long process, it is perceived as depression. This situation, which is also perceived as general depression, can
be expressed as emotional disorder (Peterson and Seligman 1984a).

The sense of learned helplessness may not be innate, but the situations or events that cause learned
helplessness arise through learning. In addition, learned helplessness draws attention as a process, and the
individual's way of explaining events or the causal explanation process begins. As negative situations
experienced later are perceived as out of control, an expectation may arise that the outcome of future behavior
will not be controlled. At the end of the process, signs of learned helplessness such as sadness, decreased self-
esteem, decreased appetite, cognitive impairment and anxiety may appear (Peterson and Seligman 1984b).

Excitement disorder also occurs in individuals affected by various aspects. Psychological disorders may
also have an effect on individuals' learning and directly affect their athletic performances (Guven 2021).

One of the most determining factors for success is the way individuals perceive and assess the situation
they are in. While one of the individuals who have experienced two similar events can achieve success, the
other may despair as a result of failure (Mermer 2022).Therefore, individuals are exposed to permanent,
involuntary and unresolved events. People must attribute their lack of control to their own inadequacies and
thus create helpless cognitive bias. For example, an athlete may attribute the reason for her failure to the lack
of a special talent for the branch of sports he is involved in. Since this situation is based on an unchanging
feature of the athlete, it will be an internal situation and will repeat itself in the future. Another athlete may
attribute the failure to an unfair outcome. This will be an external situation and will be unlikely to have an
impact on future competitions (Peterson et al. 1993). The opposite of the concept of learned helplessness in the
literature is the concept of learned resourcefulness. Learned resourcefulness is defined as keeping the events
under control by increasing the motivation of the individual in unpleasent and frustrating situations, and
staying psychologically strong in the social process by being aware of his/her own abilities and competencies.
Developing individuals' learned resourcefulness and problem solving skills against learned helplessness will
support them to develop effective solution methods for the obstacles they face throughout life (Guler and
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Tasliyan 2021). For this reason, it is essential to develop these perspectives, especially in situations where
winning and losing are experienced in competition.

While recruiting students in higher education institutions, selection and placement examinations are of
great importance for students and institutions that conduct examinations. Making logical and correct decisions
about the future for students allows them to receive education in accordance with both their success and
abilities. For this reason, the main purpose of education to be given to individuals is to raise individuals who
can think, solve problems in a short time, are skilled and have good behavior, cultural values and social
environment relations (Guzeller and Kelecioglu 2006). Acting with this basic purpose, the Departments of
Physical Education and Sports School and Sports Sciences Faculties are recruited through student selection
exams and special talent exams. The main purpose of these exams is to distinguish between the students who
are talented in sportive terms (Peker 2003). Students attend courses that provide sports training in order to
improve their personal skills and abilities for the special talent exam. Thus, they can gain experience in
preparation for the special talent exam. It is thought that the factor of taking a course for the exam before may
affect the psychological state of the participants. In addition to this, it is very important to examine the
psychological difference between the individuals who won and lost the Faculty of Sports Sciences, as well as
the sportive success. In addition, the levels of learned helplessness and problem-solving skills of the
individuals who won the school before and after they entered the school can also reveal the results of the
psychological effect of success on individuals.

It can be said that the problem solving skills of individuals can be an important power in avoiding the
feeling of learned helplessness in the problems encountered in daily life, difficult situations, intractable
situations and repeated unsuccessful results. and also in the environment of increasing competition in sports.
It is thought that a problem solving-oriented approach to life-long problems rather than helplessness is very
important especially in terms of mental health. For this reason, the aim of the research is to examine the
problem solving skills and learned helplessness levels of the individuals who took the special talent exam and
to determine their relationship with the factors of gender, participation in the course, sportsmanship and
winning.

METHOD
Research Model

Relational screening models are research models that aim to determine the existence or degree of change
between two or more variables (Karasar 2019). Relational screening model was used in this study.

Research Group

The universe of this research, which compares the learned helplessness and problem solving skills of the
students who took the special talent exam of the Faculty of Sports Sciences of Selcuk University, was formed
by the students who took the special talent exam in schools related to Sports Sciences 2019-2020 exam period.
The sample group consisted of 1325 (response rate %61) people who took the aptitude test at Selguk University
Faculty of Sports Sciences and 200 (response rate %57) students who passed this exam. Among the individuals
participating in the research, there are 944 people between the ages of 17-20, 333 people between the ages of
21-24, and 48 people aged 25 and over.

Measures

The participants who came to the school to register for the special talent exam delivered the necessary
documents for the exam. After the exam record was created, the participants answered the problem solving
skills scale and the learned helplessness scale. The first measurements are complete. Then, the same scales
were applied again to the individuals who passed the special talent exam and won the school. Thus, we made
the first and last measurements of the participants who took the exam.

Analysis of Data

For the scales used in the research; missing values and outliers were examined. Analyzes were carried
out with the participation of 1325 candidates. Parametric tests were applied because the obtained data showed
normal distribution (+2) (George and Mallery 2010, Chapman 2018, Homer 2018). Significance was accepted
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as p<0.05. The independent t-test was used to compare the differences between two independent groups, and
the paired sample t-test was used to compare the pre-test and post-test groups.

Data Collection Tools

Problem Solving Skills Scale (PSSS): This scale, which was developed by Causey and Dubow (1992) in
order to determine the problem solving levels of individuals in the face of problems, is in the 5-point Likert
type. The scale consists of 2 sub-dimensions, approach (6 items) and avoidance (16 items), and 22 items. The
average values (x) are calculated by collecting as a result of the answers given by the participants on the scale.
For this study cronbach alpha internal coefficient was calculated for each sub-dimensions and total score. As
avoidance .72, approach .88 and total Cronbach alpha .79.

Learned Helplessness Scale (LHS): The Learned Helplessness Scale (LHS), which was developed by
Quinless and Nelson (1988) and whose validity and reliability were studied by Yavas (2012), was applied. The
scale, which was developed to determine the helplessness of individuals as a result of the problems they
experienced, is in the 5-point Likert type. It consists of 2 sub-dimensions, internal controllability and external
uncontrollability, and 21 items. As a result of original adopted study the validity and reliability analysis, the
validity value was found to be 0.85 and the reliability coefficient Cronbach a: 0.80. The average values (x) are
calculated by collecting as a result of the answers given by the participants on the scale. For this study cronbach
alpha internal coefficient was calculated for each sub-dimensions and total score. As external uncontrollability
.78, internal controllability.80 and total Cronbach alpha .74.

This research was approved by the ethics committee report of Selcuk University, Faculty of Sports
Sciences, dated 07.10.2019 and numbered 70.

FINDINGS

First, the results of the analysis were given depending on the gender, previous course and athletic factors
of the individuals. Then, the results of the analysis were compared depending on the winning factor of the
individuals.

Table 1. Average Scores in Problem Solving Skills and Learned Helplessness Related to Gender Factor

Gender n X Sd t p

A B R

i S S A - - B
e W e

Internal Controllability Fﬁgie 1301078 ;:2? 8::2 0,81 0,41

HeI;:?Z:se:ess External Uncontrollability FE/In;laele 1301078 ;:;z S:z 0,36 0,71
e w2 w

The problem solving skills and learned helplessness scores of the participants were examined according
to the gender variable. According to the results of independent groups t-test analysis, involving problem
solving skills avoidance and approach sub-dimensions and total scale scores, it was determined that there was
no statistically significant difference in learned helplessness internal controllability and external
uncontrollability sub-dimensions and total scale scores according to the gender variable (p> 0.05).
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Table 2. Average Scores in Problem Solving Skills and Learned Helplessness Related to Previous Course

Taking Factor
Taking a course n X Sd t j4
. Yes 786 2,34 0,74
Avoidance No 539 238 0.74 -0,80 0,43
Problem Solving Yes 786 3,86 0,58
. A h 4 4 4, 3 1*
Skills (PSSS) pproac No 539 3,70 0,64 5% 00
Yes 786 3,44 0,44 .
Total No 539 334 0.46 4,13 0,01
. Yes 786 3,67 0,53
Internal Controllability No 539 3,65 0.56 0,81 0,42
Learned External Yes 786 3,80 0,69 195 0.22
Helplessness Uncontrollability No 539 3,75 0,73 ’ ’
(LHS) Yes 786 3,57 0,45
Total No 539 3,55 0.45 0,75 0,45

" difference between measurements (p<0.05).

When Table 2. is examined, there was no significant difference in the problem solving skills avoidance
sub-dimension depending on the factor of taking a course before, and in the learned helplessness scores due
to the factor of taking a course before (p> 0.05); There was a statistically significant difference in problem
solving skills in the approach sub-dimension and the overall total scores of the scale (p<0.05).

Table 3. Average Scores in Problem Solving Skills and Learned Helplessness Related to Participation in

Sports
Sportsmanship n X Sd t p
o M T 0 e o
ST e w0,
R
Internal Controllability N;:};{;i to Zgg 3:22 gigi 1,78 0,07
He]i::li:?ser.liess External Uncontrollability NoAntk;{:}eltthe Zg; ;:;g 8:22 1,10 0,26
e R e

" difference between measurements (p<0.05).

Looking at the Table 3 data, there is no significant difference in avoidance and approach sub-dimensions
(p> 0.05); There was variation in the overall total results of the scale (p< 0.05). It was noted that the learned
helplessness scores of the participants who were athletes were higher than those who were not athletes
(p<0.05).
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Table 4. Average Scores in Problem Solving Skills and Learned Helplessness Related to Winning Factor

Winning n X Sd t p
. Pass 216 2,46 0,73 .
Avoidance Not Pass 1109 2,34 0,74 2,28 0,02
Problem Pass 216 3,74 0,58
Solving Skills Approach Not Pass 1109 3,80 0,62 1A 014
(PSSS) Pass 216 3,39 0,44
Total Not Pass 1109 3,40 0,46 0,38 0.70
Internal. . Pass 216 3,59 0,55 1,08 0,04°
Controllability Not Pass 1109 3,67 0,54
Learned External Pass 216 3,61 0,74 371 0.01°
Helplessness Uncontrollability Not Pass 1109 3,81 0,69 ’ !
(LHS) Pass 216 3,46 0,46
Total ’ ! -3,4 1"
ofa Not Pass 1109 3,58 0,45 348 0.0

* difference between measurements (p<0.05).

In Table 4., there is no statistically significant difference in the approach sub-dimension of problem
solving skills related to the winning factor and in the general total results (p> 0.05); There was a significant
difference in the avoidance sub-dimension (p< 0.05). When the learned helplessness sub-dimensions and
grand total results related to the winning factor were examined, a statistically significant difference was found
in the internal controllability and external uncontrollability sub-dimensions and grand total results (p< 0.05).

Table 5. Results of First and Last Measurements of Problem Solving Skills and Learned Helplessness of
Exam Winners

First and Final Test n X Sd t P
. Problem Solving First 200 2,48 0,74
Avoidance Problem Solving Final 200 243 oy 081 042
Problem Problem Solving First 200 3,75 0,59 .
Solving Skills Approach Problem Solving Final 200 358 o3 0 oM
(PSSS) Problem Solving First 200 3,40 0,44 .
Total Problem Solving Final 200 326 o045 7 001
Internal Learned Helplessness First 200 3,59 0,56 145 015
Controllability Learned Helplessness Final 200 3,66 0,48 ! !
Learned External Learned Helplessness First 200 3,62 0,73 071 0,48
Helplessness Uncontrollability ~ Learned Helplessness Final 200 3,66 0,65 ’ ’
(LHS) Learned Helplessness First 200 3,46 0,47
Total ! ¢ -0,33 ,74
o Learned Helplessness Final 200 3,48 0,41 0 0

" difference between measurements (p<0.05).

In Table 5, it was seen that there was no significant difference in the problem solving skills avoidance sub-
dimension (p> 0.05); A statistically significant difference was found in the approach sub-dimension and the
grand total results (p<0.05). While it was observed that the participants problem solving skills in the general
results were higher than the last measurement values (p<0.05), no difference was found in the learned
helplessness scores (p> 0.05).
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Table 6. Problem Solving Skills and Learned Helplessness Values of Winning Women Compared to Losers

Women Who Take the Exam n X Sd t p
. Winner Women 89 2,54 0,71 .
Avoidance Loser Women 28 2725 o0 2 ol
Problem Solving Winner Women 89 3,73 0,59
Skills (PSSS) Approach Loser Women 28 384 058 63 016
Winner Women 89 3,40 0,46
Total Loser Women 28 341 04a 012 00
Internal Winner Women 89 3,66 0,55 043 0.67
Controllability Loser Women 228 3,69 0,53 ! ’
Learned External Winner Women 89 3,67 0,67 108 0.05"
Helplessness Uncontrollability Loser Women 228 3,83 0,67 ! !
(LHS) Winner Women 89 3,51 0,44
Total Loser Women 28 359 o043 A6 0I5

* difference between measurements (p<0.05).

Statistically significant differences were found in the problem solving skills avoidance sub-dimension
scores in Table 6, which shows the values of the problem solving skills of the women who won compared to
the women who lost (p< 0.05). The women who passed the exam showed significant differences in the
avoidance dimension compared to the women who did not. On the other hand, a significant difference was
found in the learned helplessness external uncontrollability sub-dimension, and it was observed that the mean
scores of women who lost were higher (p<0.05).

Table 7. Problem Solving Skills and Learned Helplessness Values of Winning Men Compared to Losers

Men Who Take the Exam n X Sd t p
. Winner Men 127 2,41 0,73
Avoidance Loser Men 881 2,36 o075 70 048
Problem Solving Winner Men 127 3,75 0,58
Skills (PSSS) Approach Loser Men 881 379 o063 088 04l
Winner Men 127 3,38 0,42
Total Loser Men 881 340 046 4 068
Internal Winner Men 127 3,54 0,56 243 0.02°
Controllability Loser Men 881 3,67 0,54 ’ ’
Learned External Winner Men 127 3,56 0,78 355 0.01"
Helplessness Uncontrollability Loser Men 881 3,80 0,70 i g
(LHS) Winner Men 127 3,43 0,48
Total 4 s 34 o1
ota Loser Men 881 3,58 0,45 > 0.0

" difference between measurements (p<0.05).

In Table 7, no significant difference was found in the sub-dimensions of problem solving skills, avoidance,
approach and general average scores of the scale (p>0.05). It was observed that there were differences between
the learned helplessness scores of the men who passed the exam and those who did not, and the scores of the
men who lost in the internal controllability sub-dimension were found to be higher than the men who won
the exam (p< 0.05). In the external uncontrollability sub-dimension and overall overall results, it is concluded
that the learned helplessness levels of the losers are higher (p< 0.05). In general, it is seen that the win factor
causes individuals to differ with each other in the dimension of learned helplessness, and it is seen that the
factors of winning and losing can affect the levels of learned helplessness in individuals. The higher level of
learned helplessness of the individuals who lost reveals the possibility that these individuals have experienced
previous failures that may cause them to experience the feeling of learned helplessness.
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DISCUSSION AND CONCLUSION

This study was carried out to determine whether the problem solving skills and learned helplessness of
the candidates who took the special talent exam at Selguk University Faculty of Sports Sciences differ
significantly according to the variables of gender, taking a course before, sportsmanship, winning and losing.
This study is the first to examine problem solving skills and learned helplessness in special talent exams.

According to the results of the research, we did not detect a statistically significant difference in the
gender factor in Table 1.

In the study of Aydin and Pancar (2021) examined the effect of boxers' self-confidence on their problem
solving skills. When the findings were examined, it was determined that the problem solving skills of the
individuals did not differ according to gender factor. In a study examining the problem solving skills of
individuals, while there was no significant difference in the overall total results of problem solving skills, a
significant difference was found in favor of females in the self-control dimension (Akyuz and Hardalac 2021).

On the other hand, Elioz et al. (2013) did not find a significant difference in the gender factor in their
study examining the learned helplessness levels of individuals. Barutcu and Collu (2020) found that
participants' levels of learned helplessness did not differ significantly according to gender. Bilge and Poyraz
(2021) examined the learned helplessness levels of individuals in their study and did not find a significant
difference in the gender factor.

The absence of a difference in the gender factor may not indicate that men and women do not have
problem solving skills. Responsibilities in social life, business life and family life can bring people face to face
with many problems. Therefore, each individual's ability to solve problems can positively affect their own life.
Rapid interventions in emergencies or crisis situations can prevent bigger problems. Problem solving skills
can enable people to have a chance to try again even in case of failure.

In the study, we found that the problem solving levels of individuals who took exam-oriented courses
were high (Table 2). According to these findings, it can be said that students' problem solving skills are affected
by taking a course before, and those who take courses can be more solution-oriented towards problems. In the
study conducted by Ozen and Celebi (2006) about previous experiences, it was found that mountaineering
training did not have a significant effect on the problem solving skill perception level of the participants in
terms of gender, extreme sports experience and rock climbing experience. It was determined that the only
participants with rock climbing experience have a better perception of problem solving skills than the
participants without such experience. It can be said that taking practical training before affects problem solving
skills. In the study conducted on the problem solving skills of school administrators depending on the factor
of taking a course or educational seminar before, it was determined that the problem solving skills of
individuals who attend courses or seminars more differ significantly from those who attend less (Kocak 2010).
Accordingly, it can be said that previous education has positive effects on problem solving skills. In their study
on high school students, Yildiz and Eksisu (2011) found statistically significant differences in favor of the
trainees between the students who participated in the training aimed at improving their problem solving skills
and those who did not receive any problem solving skills training. It can be said that individuals who receive
education have a more positive approach to problems.

We found that taking an exam-oriented course had no effect on learned helplessness. According to the
research findings on learned helplessness of 5th grade students, a significant difference was found between
the individuals who received additional support and those who did not. When these results were examined,
it was determined that individuals who receive support such as extra courses and private tuitions have lower
levels of learned helplessness than individuals who do not receive any support (Dilci and Mermer 2013). When
the results were examined, it is thought that the individuals who took preparation courses before the exam
had more advanced problem solving skills than the individuals who had no previous experience, and
therefore they may be more successful in coping with learned helplessness.

When the effect of the sportsmanship factor on problem solving skills was examined, a statistically
significant difference we found in the overall total results of athletes compared to non-athletes (Table 3).
Akandere et al. (2005), who examined the problem solving skills of individuals who do and do not do sports,
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did not find a significant difference between female students who do sports and those who do not do sports.
When the analysis results of the male and female students who do not do sports were examined, it was seen
that the problem solving skills scores of the female students who do not do sports are higher than those of the
male students who do not do sports. In addition, there was no significant difference between males who do
sports and those who do not.

Senduran and Amman (Senduran and Amman 2006), in their study examining the problem solving
approaches of secondary school students, both athletes and non-athletes, determined that athletes use a
planned and self-confident approach to problems more than non-athletes. There was no significant difference
between the students in terms of hasty, avoidant, evaluative and reasoning approaches, which are other
problem solving approaches. It was determined that students who are athletes use their problem solving skills
more frequently and effectively than non-athletes. In another study on university students, problem solving
skills were examined in terms of various variables. Considering the results of the study, significant differences
were found in favor of the students who continue their sports activities in terms of reasoning, avoidant,
evaluative, self-confident and planned approaches (Tekin et al. 2007). Turkcapar (2009) found that there was
no significant relationship between the problem solving skills of the students in the Physical Education
department and the types of activities they preferred in their spare time. In a study examining the problem
solving skills of individuals who do sports and those who do not do sports have license in secondary
education, problem solving skills of students who do sports have license were found to be higher than students
who do not do sports (Mirzeoglu et al. 2010). Aydin and Pancar (2021) examined the sports experience variable
of boxers in their study. When the results were examined, it was determined that mean values in the
confidence factor of problem solving skill of individuals who have been doing sports for 3 years or less
compared to individuals who have been doing sports for 4-8 years are higher and show a significant difference.
When the findings obtained from a study examining the problem solving skills of secondary school students
who do and do not do sports were examined, mean values of the individuals who do sports differ significantly
in favor of those who do sports compared to those who do not (Yilmaz 2020).

Akpinar and Akpinar (2017) in their study examining the problem solving skills of individuals according
to whether they do sports or not, it was determined that the mean score of hasty and avoidant approach, which
is one of the problem solving skills sub-dimensions, of the students who do not actively do sports is higher
than the students who actively do sports. In addition, it is seen that the scores of reasoning, evaluative and
planned approach, among the problem solving skills sub-dimensions, of the students who actively do sports
are higher than the students who do not actively do sports. In general, it can be said that individuals who do
sports have high self-confidence and are more successful in the face of problems.

In our study, we found that the problem solving skills of the athletes were high, but the levels of learned
helplessness were also high (Table 3). It can be said that the level of learned helplessness of individuals who
are athletes may be higher than those who are not athletes due to situations such as not being able to win often
in his/her sports branch or not being able to cope with a problem.

Elioz et al. (2013), examining the effect of doing sports on students' learned helplessness levels, did not
find a significant difference between the learned helplessness levels of students who do and do not do sports.
In a study conducted to predict the learned helplessness levels of adolescents, a positive relationship was
found between the learned helplessness scores of adolescents and the factor of doing sports (Buyuksahin 2015).

The state of being unmotivated is similar to the concept of learned helplessness. The conclusion to be
drawn from this is that individuals who are not properly motivated may not perceive the situation between
their actions and the consequences resulting from these actions. They may see themselves as inadequate and
have difficulty controlling themselves. As a result of not being motivated internally or externally, they may
not find a reason to motivate themselves to continue their activities. At the end of all these events, they may
stop doing their activities. Based on this situation, in a study conducted on individuals competing in university
teams, it was determined that the motivating reasons for students to participate in sports were the highest in
the sub-dimension of movement/staying active (Yildirim 2017). In the study of Tekin and Sanioglu (2004), in
which they examined the success factors of individuals who passed the special talent exam, the effect of
motivation on success was determined as 75%. On the other hand, the effect of stress in case of failure was
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determined as 70%. According to the data obtained from the findings, it can be said that motivation and the
development of problem solving skills can be effective against stress and failure. It was pointed out that the
problem solving skills of individuals can be improved with regular and systematic physical activities. With
this aspect, it is thought that the social, psychological and physiological effects of sports on people, its
integrating and empowering characteristics and its positive aspects that push the person to struggle instead
of running away may also have successful effects on the phenomenon of learned helplessness.

Cavusoglu based learned helplessness on two basic principles. First, individuals become depressed when
they realize that they have lost control over the factors that affect their lives (such as rewards and
punishments). Secondly, are they responsible for this state of helplessness? (Cavusoglu 2007).

It turns out that the organism, which cannot control the result with its behaviors, initially remained
inactive, became passive (passive) as the trials progressed, and later on, the situation became a complete
"desperation" in terms of the "behavior-result" relationship.

This theory supports that learned helplessness may have internal or external causes. In our study, we
found that those who lost the exam had higher levels of learned helplessness. In other words, the learned
helplessness levels of individuals who could not get accepted can be explained by the fact that they have tried
to pass the special talent exams of different schools and failed to achieve success.

Schotte and Clum (1987) revealed that individuals with low problem solving skills and negative life stress
are more hopeless than individuals with effective problem solving skills. In some studies in the literature, it
has been seen that the concept of hopelessness is in close relationship with the concept of learned helplessness.
Therefore, it can be said that there is an inverse relationship between the problem solving skills and the level
of learned helplessness in individuals.

On the other hand, Kul et al. (2014) examined the multiple intelligence types of the candidates who
received the right to enroll in the exams of school of physical education and sports and the candidates who
did not. In the analysis results, statistically significant differences were observed in favor of the individuals
who passed the exam in the dimensions of verbal-linguistic intelligence, logical-mathematical intelligence,
musical-rthythmic intelligence, bodily-kinesthetic intelligence, and social-interpersonal intelligence. From this
point of view, it can be said that talented individuals can be developed and talented in many mental areas, not
in a single mental area, and that other intelligence areas can also develop directly and make a difference
compared to other individuals. Hence, a study conducted on individuals who took the special talent exam
revealed that physical intelligence is mostly developed in students at physical education and sports schools
(Bayrak et al. 2005, Hosgorur and Katranci 2007).

As aresult of our research, the problem solving skills levels of the students admitted to the school showed
a significant decrease in the second results (Table 5). It can be assumed that the reason for this decrease in
problem solving skill scores is that they have passed the exam, succeeded and reached their goals.

As a result of study conducted in the form of pre-test and post-test on problem solving skills, it was
determined that post-test mean scores of the students in the experimental and control groups were
significantly higher than the pre-test mean scores (Turhan 2011). In a study conducted by Ciftci (2006)
according to the pre-test and post-test results of individuals' problem solving skills, he concluded that there
were no significant differences between students' problem solving skills.

When the first and last values of the learned helplessness levels of the individuals who passed the exam
were examined, no significant difference was found in the learned helplessness values of the individuals
before and after they got accepted into the school.

In the comparison made between the females who passed the exam and the women who did not, it was
concluded that the learned helplessness levels of the females who did not pass the exam were higher.

In a study examining the measurement results of female students who took the sports high school special
talent exam according to the variable of passing and failing the exam, statistically significant differences were
found between the sportive background, talent and placement scores in favor of the students who passed the
exam [56].
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On the other hand, Oztiirk and ince (Ozturk and Ince 1993), who examined the analysis results of male
students who passed and failed the special talent test, found statistically significant results in favor of the
winners in the hand grip strength, leg strength, vertical jump, flexibility, 30 meter sprint, coordination and
skill run, and 20 meter shuttle run tests. Agaoglu et al. (2009) found that there was a statistically significant
difference in age, height, body weight and Q index factors between males who won and lost the 1500-meter
run. Kayapinar et al. (2017) found statistically significant differences in favor of the winning students between
the coordination track, 30-meter sprint, standing long jump, sportive background, talent and placement scores
of the winning and losing male students.

As a result of the research; When the average values obtained from the research scales of those who
participated in the course before, those who did sports and the individuals who won, were examined, it was
determined that their problem solving skills were at a high level. It can be said that individuals with high
problem solving skills have low levels of learned helplessness and that as their problem solving skills increase,
the sense of learned helplessness will decrease. At the same time, it is thought that the research has both
theoretical and practical contributions. First of all, the main theoretical contribution of the research is that it
has a positive effect in line with the opinions of individuals who are educated, engaged in sports and winning
as of today. Its practical contribution is that the psychological health of individuals preparing for special talent
exams will be positively affected. In other words, attending the course and doing sports before can be the key
to success. There are no studies examining the problem solving skills and learned helplessness of individuals
who participated in special talent tests in the available resources. For this reason, it is thought that the relevant
results of this research will contribute to the athletes engaged in activities for the exam. In addition, problem
solving skills are a very important gain in overcoming the problems that people may encounter in their lives.
Learned helplessness is an emotion that makes people psychologically believe in failure. People can be
physically and psychologically more vigorous by doing sports. It is also possible for people who experience
failure to be individuals who do sports. However, the physical and psychological benefits of doing sports
should not be forgotten. It is also very important for each individual to have a goal and to be able to cope with
the obstacles on the way to the goal. Behind every success is effort. It can be said that successful individuals
also have the characteristics of coping with problems. Developing problem solving skills against negative
emotional states such as learned helplessness can be a very important behavior.

Finally, the fact that the research was conducted only in sports science faculties can be considered as a
limitation of the research. It is expected that studies with larger sample groups such as faculties of fine arts
and conservatories will contribute to the relevant literature.

REFERENCES

1.  Abramson LY, Garber ], Seligman MEP. Learned helplessness in humans: An attributional analysis. In J. Garber, MEP Seligman
(Eds.), Human Helplessness. New York: Academic Press, 1980; 3-35.

2. Agaoglu YS, Eker H, imamoglu O. Investigation of the effects of knee strength and body mass indexes on 30 meters and 1500
meters running performance. Mustafa Kemal University Journal of Social Sciences Institute. 2009; 6 (11), 402-421.

3. Akandere M, Arslan F, Boyali E, Kaya E. Examining the problem-solving skills of university students who do and do not play
sports. 4th National Physical Education and Sports Teaching Symposium, Uludag University, Bursa, Turkey. 2005.
4. Akpinar S, Akpinar O. Investigation of problem-solving skills and decision-making styles of students studying at colleges in

terms of some variables. International Anatolian Journal of Sport Sciences. 2017; 8 (3).

5. AkyuzM, Hardalac N. Examining the relationship between students' attitudes towards music lessons and their problem solving
skills. Journal of Education and Society Educational Sciences and Social Research in the 21st Century. 2021; 10 (29), 375-403.

6. Aydin A, Pancar Z. The effect of boxers' self-confidence on their problem solving skills. Istanbul: Efe Academy Publications.
Istanbul Turkey. 2021.

7. Barutcu E, Collu B. The relationship between learned helplessness and motivation: A study on Pamukkale University students.
Journal of Siileyman Demirel University Faculty of Economics and Administrative Sciences. 2020; 25(1), 1-13.

8. Bayrak C, Celiksoy MA, Celiksoy S. The intelligence profiles of the students in physical education and sports schools related to
the theory of multiple intelligences and their relationship with the applied talent entrance exams, 10-11 June, Bursa: 4th National
Physical Education and Sports Teaching Symposium. Bursa, Turkey. 2005.

9. Bilge S, Poyraz E. Determination of Learned Helplessness Levels of Students Taking Finance Course: The Case of Mugla Sitki
Kog¢man University. Journal of Aksaray University Faculty of Economics and Administrative Sciences. 2021; 13(1), 1-10.

Turkish Journal of Spart and Exercise /Tirk Spor ve Egzersiz Dergisi 2024 26(3):337-350
2024 Faculty of Sport Sciences, Selcuk University 348



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

Betir Furkan TUZER rcid 10: D000-0002-165-7205/ Havve DEMIREL Orcid (0: 0000-0005-2805-428/

Biiytiiksahin CG Gundogdu HM. Prediction levels of stress, hopelessness and mothers' learned helplessness to adolescents'
learned helplessness. Turkish journal of psychological counseling and guidance. 2015; 5 (43) 21-34.

Causey DL, Dubow EF. Development of a self-report coping measure for elementary school children. Journal of Clinical Child
and Adolescent Psychology. 1992; 21 (1), 47-59.

Cavusoglu, S. A study on the theory of learned helplessness. Examining the behavioral effects of reform efforts in Turkish
public administration on employees. Master's thesis, Kocaeli University, Institute of Social Sciences, Kocaeli. 2007.

Chapman SJ]. Discovering Statistics Using IBM SPSS Statistics, 4th Edition. Journal of Political Science Education.
2018;14(1): 145-147. https://doi.org/10.1080/15512169.2017.1366328

Ciftci S. The effect of project-based learning on students' academic risk taking levels, problem solving skills, achievement,
permanence and attitudes in social studies teaching. PhD thesis. Selguk University, Institute of Social Sciences, Department of
Educational Sciences, Konya. 2006.

Dilci T, Mermer B. Examination of learned helplessness and abstract thinking skills in 5th grade mathematics teaching in terms
of some variables. Cumhuriyet University Journal of Social Sciences. 2013; 37 (1).

Duzgun S, Hayalioglu H. Examination of the level of learned helplessness in students in terms of some variables. Journal of
Atatiirk University Kazim Karabekir Faculty of Education. 2006; (13), 404-413.

Elioz M, Atan T, Cebi M, imamoglu M. The effects of sports habits on students' academic achievement and learned helplessness
levels. Nigde University Journal of Physical Education and Sport Sciences. 2013; 7, (2).

George D, Mallery P.SPSS for Windows step by step. A simple study guide and reference. Boston: MA:Pearson
Education; 2010.

Guler B, Tasliyan M. The effect of psychological climate on learned resourcefulness: a field study. Pamukkale University Journal
of Social Sciences Institute. 2021; 45, (1), 33-51.

Guven A. A qualitative research on the problem of learned helplessness in the public sector. Journal of International
Management Educational and Economics Perspectives. 2021; 9(2), 89-100.

Guzeller C, Kelecioglu H, 2006. A study on the classification validity of the secondary school student selection exam. Hacettepe
University Faculty of Education Journal, Ankara. 30: 140-48.

Hidiroglu CN. A Critical Look at the Concept of Metacognition and the Role of Metacognition in the Problem Solving Process.
Pamukkale University Journal of Social Sciences Institute. 2018; (32), 87-103.

Homer M. An introduction to secondary data analysis with IBM SPSS statistics, 1st edition. Educational Review.
2018;70(2): 251-252. https://doi.org/10.1080/00131911.2017.1330503

Hosgorur V, Katranci M. Dominant intelligence areas of class and physical education and sports teacher students (Kirikkale
University Education Faculty Example), Ondokuz Mayis University Faculty of Education Journal. 2007; 24 (1), 33-42.

Karasar N. Scientific research method. Nobel: Ankara. 2019.

Kayapinar FC, Ozdemir I, Dikici K. Comparison of the aptitude test scores of the students who won and did not win the sports
high school. Journal of Physical Education and Sports Research. 2017; 10(1), 10-22.

Kocak R, Eves, S. The relationship between school administrators' job satisfaction and problem solving skills. International
journal of human sciences. 2010; 7 (1).

Kul M, Bozkus T, Erol Z, El¢i G, Enrollment in physical education and sports college exams A research on the comparison of
multiple intelligence areas of candidates who qualify for the first month and those who do not. International Journal of Sport
Culture and Science. 2014; 2 (1), 891-897.

Kumbul GB. Learned helplessness at work. Ankara: Liberte Publications. Ankara Turkey. 2006.

Kuru E, Karabulut E.O. Examination of the problem solving skills of physical education and sports school students who took
or did not take rhythm education and dance lessons in terms of various variables. Journal of Gazi Education Faculty. 2009; 29
(2), 441-58.

Maier, S. F., & Seligman, M. E. (1976). Learned helplessness: theory and evidence. Journal of experimental psychology: general,
105(1), 3.

Mayer R.E. (1983). Thinking, problem solving, cognition. New York: Freeman.

Mermer UA. The Hidden Barrier of Corporate Communication: Learned Helplessness. Kahramanmaras Siitcii imam University
Journal of Social Sciences. 2022; 19 (1), 472-480. DOI: 10.33437/ksusbd.696956

Mirzeoglu D, Ozcan G, Kiyak O, Aydemir F. Examining the problem-solving skills of students who do sports and do not do
sports in secondary education according to various variables. Gazi Journal of Physical Education and Sport Sciences. 2010; 15(2),
3-19.

Morgan, CT. (1995). Introduction to psychology (10th edition). Hacettepe University Psychology Department Publications.

Norman, D. (1988). The Psychology of Everyday Actions. In Norman (Ed), “The Psychology of Everyday Things”, New York:
Basic Books, 34-53.

Ozen G, Celebi, M. Examining the problem solving skills of mountaineering people in terms of different variables. 9th
International Sports Sciences Congress, 3-5 November 2006. Mugla University, Atatiirk Cultural Center, Mugla, Turkey. 2006.

Ozturk F, Ince G. Analysis of 1992 special talent exam results of Cukurova University, Faculty of Education, Physical Education
and Sports Department. Journal of Sport Sciences. 1993; 4(3), 13-24.

Turkish Journal of Spart and Exercise /Tirk Spor ve Egzersiz Dergisi 2024 26(3):337-350
2024 Faculty of Sport Sciences, Selcuk University 349



39.

40.

41.

42.

43.
44.

45.

46.

47.
48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Betir Furkan TUZER rcid 10: D000-0002-165-7205/ Havve DEMIREL Orcid (0: 0000-0005-2805-428/

Peker R, 2003. The general academic achievement of the students of Uludag University, Faculty of Education, Physical
Education and Sports Department, according to OSS and special talent exam scores. Journal of Uludag University Faculty of
Education, Bursa. Volume: XVII, Issue:1.

Peterson C, Maier SF, Seligman MEP. Learned helplessness: a theory fort the age of personal control. New York: Oxford
University Press. New York. 1993.

Peterson C, Seligman MEP, 1984a. Hilflosigkeit attributions stil, and depression. In f.e. Weinert and rainer h. Kluwe (eds.),
metakognition, motivation, and lerned. Stuttgart: Kohlhammer, 164-91.

Peterson C, Seligman MEP, 1984b. Causal explanation as a risk factor for depression: Theory and evidence. Psychological
Review .91 (3), s: 350.

Quinless FW, Nelson MA. Development of a measure of learned helplessness. Nursing Research. 1988; 37 (1), 11-15.

Sagar ME. Psychological flexibility and problem-solving skills as predictors of social media addiction in adults. Journal of
Mehmet Akif Ersoy University Institute of Social Sciences. 2022; (35), 179-192. DOI: 10.20875/makusobed.

Schotte DE, Clum GA. Problem solving skills in suicidal psychiatric patients. Journal of counseling and clinical psychology.
1987; 55 (1), 49.

Secer E, Korucu TS, Uzunlar H, Ding G, Ozer KD. Examining the relationship between academic self-efficacy and problem-
solving skills of university students studying in the field of health, and their self-esteem and decision-making styles in decision
making. Hacettepe University Faculty of Health Sciences Journal. 2022; 9 (1), 223-235. Retrieved from
https://dergipark.org.tr/en/pub/husbfd/issue/67918/996260

Seligman M. Learned optimism. Translated by Semra Kunt Akbas. Ankara: HYB Publishing. Ankara Turkey. 2007.

Senduran F, Amman T. Problem solving approaches of secondary school students with and without athletes. 9th International
Sports Sciences Congress, 3-5 November 2006. Mugla University, Atatiirk Cultural Center, Mugla, Turkey. 2006.

Soylemez S. Investigation of the effect of a group work program aimed at improving problem solving skills in adolescents.
Unpublished master's thesis, Marmara University, Istanbul. 2002.

Tekin M, Sanioglu A. Evaluation of the successes and failures of the candidates who won and did not win the Karaman Physical
Education and Sports High School of Selguk University. Journal of Selcuk University Institute of Social Sciences. 2004; (12), 339-
345. Retrieved from https://dergipark.org.tr/tr/pub/susbed/issue/61776/923575

Tekin M, Tasgin O, Kivrak AO. Investigation of problem solving skills of students studying at physical education and sports
school in terms of various variables. Our Ulk Magazine. 2007; 4 (7), 57-66.

Turhan B. Investigation of the effect of mathematics teaching with the problem posing approach on the problem solving success,
problem posing skills and opinions of 6th grade primary school students. Master's thesis. Anadolu University, Institute of
Educational Sciences, Curriculum and Teaching Department, Eskigehir. 2011.

Turkcapar U. Problem solving skills of physical education sports school students in terms of different variables. Ahi Evran
University Kirsehir education faculty magazine. 2009; 10 (1), 129-139.

Van De Walle, John. (1989). Elementary School Mathematics. New York: Longman.

Yavas T. The effects of secondary school administrators and teachers' perceptions of learned helplessness, burnout and self-
efficacy on organizational learning levels. PhD thesis. Firat University, Institute of Educational Sciences, Department of
Educational Administration Inspection Planning and Economics, Elazig. 2012.

Yiildirim M. Determination of the factors affecting the motivation of sports participation of athletes competing in university
teams (Eskisehir Osmangazi University example). Eskisehir Osmangazi University social sciences journal. 2017; 18(1), 41-51.

Yildiz SA, Eksisu M. The effect of problem solving skills development program on 9th grade students' problem solving skills.
Journal of Erzincan Education Faculty. 2011; 13 (1).

Yilmaz M. Examining the problem solving skills of secondary school students who do and do not do sports. Master Thesis.
Gaziantep University, Institute of Health Sciences, Department of Physical Education and Sports, Gaziantep. 2020.

Turkish Journal of Spart and Exercise /Tirk Spor ve Egzersiz Dergisi 2024 26(3):337-350
2024 Faculty of Sport Sciences, Selcuk University 3al



Turkish Journal of Sport and Exercise / z

Tiirk Spor ve Egzersiz Dergisi
http://dergipark.gov.tr/tsed ' :
Year: 2024 - Volume: 26 - Issue 3- Pages: 351-363 188N ZI47-3657

10.15314/tsed 11439771 hittps.//dergipark.org.tr/tr/pub/tsed

Investigation of Motivation Levels of Volunteers
Participating in the 5th Islamic Solidarity Games in Terms
of Various Variables

Abdil ARI '4, Ramazan TOPUZ®, Tuncay SARIIPEK!¢

1 Selcuk University, Faculty of Sport Sciences, Department of Sport Management, Konya, TURKIYE
Address Correspondence to Abdil ARI: e-mail:. abdilari@selcuk.edu.tr

Conflicts of Interest: The author(s) has no conflict of interest to declare.

Copyright & License: Authors publishing with the journal retain the copyright to their work licensed under the CC BY-NC 4.0.

Ethical Statement: It is declared that scientific and ethical principles have been followed while carrying out and writing this study and that all the
sources used have been properly cited.

(Date Of Received): 11.07.2024 (Date of Acceptance): 16.09.2024 (Date of Publication): 31.12.2024
A: Orcid ID:0000-0002-5915-7761 B: Orcid ID: 0000-0002-7591-4670 C: Orcid ID: 0000-0002-4790-4379

Abstract

In this context, the motivation data of the employees in sports organizations and the classified socio-demographic
factors (gender, age, marital status, education status, income level, sports branch, taking part in sports organizations) were
created based on the connections between the motivations of the forces. The model of the research was the relational
survey model, one of the survey models. The sample group of the research consists of 487 sports volunteer students, 288
women and 199 men, participating in the 5th Islamic Solidarity Games, one of the international sports organizations held
in Turkey in 2022. In the research “Volunteer Motivation Scale for International Sports Organizations”, which is a
Demographic information form was used for data collection. While SPSS 25.0 package program was used for statistical
analysis evaluation, descriptive and demonstrative statistical techniques were used in the analysis of the data. Volunteers
participating in the research were asked to provide data on gender, age, marital status, educational status, income level,
sports branch and sports volunteering experiences. In the study, significant differences were found between the
motivations of the volunteers and their gender, age, marital status, education level, income level, having a license in a
sports branch and taking part in a sports organization voluntarily before. The analysis revealed significant differences
between volunteers' motivation and gender, age, marital status, education level, income level, having a license in a sports
branch, and previous volunteering experience in a sports event. Based on this situation, it is concluded that when the
wishes and needs of the volunteers are met, their motivation will increase.

Keywords: international sports organizations, motivation, volunteer motivation, sports volunteers.

5. Islami Dayanisma Oyunlarina Katilan Géniillillerin Motivasyon Diizeylerinin Cesitli Degiskenler
Agsindan incelenmesi

Ozet

Bu kapsamda spor organizasyonlarinda calisanlarin motivasyon verileri ile smiflandirilmis sosyo-demografik
faktorler (cinsiyet, yas, medeni durum, egitim durumu, gelir diizeyi, spor dali, spor organizasyonlarinda gorev alma)
arasindaki baglantilardan yola ¢ikilarak olusturulmustur. kuvvetlerin motivasyonlari. Arastirmanin modeli tarama
modellerinden biri olan iliskisel tarama modelidir. Arastirmanin érneklem grubunu, 2022 yilinda Tiirkiye'de diizenlenen
uluslararasi spor organizasyonlarindan 5. Islami Dayanigma Oyunlari'na katilan 288 kadin ve 199 erkek olmak {izere 487
spor goniilliisii 6grenci olusturmaktadir. Verilerin toplanmasinda Demografik bilgi formu olan ” formu kullanilmistir.
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Istatistiksel analizlerin degerlendirilmesinde SPSS 25.0 paket programi kullanilirken, verilerin analizinde tanimlayici ve
kanitlayici istatistiksel teknikler kullanilmistir. Arastirmaya katilan goniilliilerden cinsiyet, yas, medeni durum, egitim
durumu, gelir diizeyi, spor brans1 ve spor goniilliiliigii deneyimlerine iliskin veriler istendi. Arastirmada goniilliilerin
motivasyonlari ile cinsiyet, yas, medeni durum, egitim diizeyi, gelir durumu, bir spor dalinda lisans sahibi olma ve daha
once goniillii olarak bir spor organizasyonunda yer alma durumlar1 arasinda anlamli farkliliklar bulunmustur. Analiz,
goniilliilerin motivasyonu ile cinsiyet, yas, medeni durum, egitim diizeyi, gelir diizeyi, spor dalinda lisans sahibi olma ve
daha 6nce bir spor etkinliginde goniilliilitk deneyimi arasinda anlaml: farkliliklar oldugunu ortaya ¢ikardi. Goniilliilerin
istek ve ihtiyaclar1 karsilanirsa motivasyonlar: artacaktir.

Anahtar Kelimeler: Uluslararas1 spor organizasyonlari, motivasyon, goniillii motivasyonu, spor goniilliileri.
INTRODUCTION

Today, sports is a sector that affects the lives of communities with many big events. There is a very large
manpower behind the management of these activities. As some of these human resources may be paid,
volunteers can also take part in these organizations.

Although the period when today's Olympic volunteer model began to emerge covers the period from the
Lake Placid Games in 1980 to the Seoul Olympics in 1988 [1], the concept first appeared in the Official Report
of the 1992 Barcelona Olympic Games.

Volunteering is an activity linked to skills development, socialization and fun. Volunteering can provide
positive benefits for the person or society served, as well as for the volunteer [2]. It is put forward that
volunteering is approached in terms of recreational activities, which may be a desire to "make a job with others
and have a good time while doing it" [3; 4].

In this respect, the participation of volunteers in sports events has become more important in recent years.
Volunteers are known as an essential component of sports service delivery [5] and have become an important
element in the functioning of sports events. Because they provide sports managers with the ability to present,
maintain and even expand the quantity, quality and diversity of sports organizations [6].

In addition, the increasing costs of sports events at national and international levels mean higher budgets
for managers [7]. Especially considering the human resource costs of large-scale international sports events,
the importance of volunteers becomes even more apparent, and the absence of volunteers in sports events
would often result in significant expenses [8]. Organizers of mega sports events like the Olympic Games work
with a large number of volunteers to save costs and contribute to economic development [9].

In the context of volunteering, according to the model proposed by Pauline and Pauline [10], based on
the functional approach, they argue that volunteers participate with the aim of satisfying their diverse
psychological needs.

Sports volunteers take on various roles such as coaches, administrators, and fundraisers. Volunteers
participate in local community and sports programs, world or continental championships, national and
international sports organizations, and events. While individuals' motivations for volunteering may vary,
there are some common reasons such as developing positive emotions associated with volunteering, having
the opportunity to help others, and socializing. Additionally, these activities will increase motivation by
allowing volunteers to acquire new skills and provide social benefits, leading to the acquisition of positive
attitudes and behaviors [11].

International sports organizations are complex and involve numerous tasks, including logistics and
security, often relying on a large number of volunteers. The contribution of volunteers in these events is
recognized in social, cultural, political, and economic dimensions. Volunteers are considered a fundamental
component in delivering services and managing sports events, and their participation can create a range of
long-term and sustainable positive impacts, contributing to the ultimate success of the event. In this regard,
volunteerism is crucial in helping organizers reduce the costs of tournament organization within the scope of
sports events. This study aims to examine the motivation levels of volunteers participating in the 5th Islamic
Solidarity Games from various perspectives. Thus, more effective strategies for recruiting, managing, and
retaining volunteers can be implemented by Olympic organizing committees.
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Islamic Solidarity Games

Islam teaches people to respect and honor one another, to care for each other, to promote cooperation,
solidarity, and to share both in good and bad times [12]. In line with this, the Organization of Islamic
Cooperation (OIC) was established in 1969 with the aim of bringing together Islamic countries under one
umbrella and safeguarding the interests of the Islamic world [13]. The Islamic Solidarity Games is a large-scale
sports event held every four years, with the participation of member countries [14]. The 5th edition of the
games took place in Konya in 2022.

METHOD
The Model of the Study

The model of the study is the correlational survey model. This model is one of the quantitative research
methods and is a descriptive method that depicts a past or present situation as it is [15].

Study Group

The study group of the research consisted of 487 volunteers (288 females and 199 males) who participated
in the 5th Islamic Solidarity Games, an international sports event held in Turkey in 2022.

Data Collection Tool

The data collection tool used in the study included a personal information form prepared by the
researcher and the International Volunteer Motivation Scale for International Sports Organizations, developed
to examine the motivation factors of volunteers involved in international sports organizations.

Personal Information Form

In this section, the participants of the research were asked seven questions regarding their gender, age,
marital status, educational background, income level, possession of a license in a sports discipline, previous
experience of volunteering in a sports organization, years of work experience, and occupation.

International Volunteer Motivation Scale for International Sports Organizations

The "International Volunteer Motivation Scale for International Sports Organizations" was used in this
research to examine the motivation factors of volunteers involved in international sports organizations. The
scale was adapted into Turkish by Fisne and Karagoz [16]. It consists of 25 items and 6 sub-dimensions,
measured on a 7-point Likert scale (1=strongly disagree, 7=strongly agree). The scale was developed
specifically to examine the motivational factors of volunteers in international sports organizations. The
internal reliability coefficients of the scale's sub-dimensions range from 0.75 to 0.92, with a total internal
reliability coefficient of 0.89.

Data Collection

The data collection process of the research was conducted by applying an online survey method to the
volunteers who were selected through simple random sampling among all the volunteers participating in the
5th Islamic Solidarity Games held between August 9 and August 18, 2022. The selection of participants was
based on their voluntary participation in the research.

Research ethics

The decision regarding the ethical compliance of the study was obtained during the meeting of the Selcuk
University Non-interventional Clinical Research Ethics Committee, held on May 2, 2023, with reference
number E.511309.

Data analysis

The data obtained from the scale applications were evaluated using the SPSS 25.0 software package at a
95% confidence interval and a significance level of 0.05. Since the number of observations was more than 70,
the normal distribution of the data was tested using the Kolmogorov-Smirnov test. As it was found that the
data followed a normal distribution and the assumptions for parametric tests were met, parametric tests were
used for statistical analyses. The significance of the difference between the means of two independent groups
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for a continuous variable specified by measurement was determined using the Independent Samples T-Test.
The significance of the means for three or more independent groups was tested using One-Way Analysis of
Variance (ANOVA). Post-hoc tests, specifically the Tukey HSD test, were used for multiple comparisons
between groups to determine which specific groups differed from each other, considering the homogeneity of
variances.

FINDINGS

Table 1. Comparison of Motivation in International Sports Organizations by Gender

t Test
Sub-dimensions Gender n X Ss+ Shata
t p

Woman 288 27,22 4,74 0,279 -0,445 0,657
Patriotism

Man 199 27,42 5,17 0,367
The expression of Woman 288 19,96 2,50 0,148 0,393 0,694
values Man 199 19,87 2,27 0,161

Woman 288 19,25 2,72 0,161 1,728 0,085
Love of sports

Man 199 18,79 3,07 0,218

Woman 288 30,59 5,31 0,313 0,002 0,999
Career guidance

Man 199 30,59 5,36 0,380
Interpersonal Woman 288 11,87 2,57 0,152 1,123 0,262
relationships Man 199 11,59 276 0,19
Physical Woman 288 11,45 3,13 0,185 3,609 0,000**
characteristic Man 199 1033 368 0,261

Woman 288 143,81 19,40 1,144 0,861 0,390
Total Scale Score

Man 199 142,19 21,71 1,540

#4p<0.01

According to Table 1, there is a statistically significant difference between male and female participants
in terms of the sub-dimension of Extrinsic Factors (p < 0.05). However, no statistically significant differences
were observed between male and female participants in terms of the sub-dimensions of Patriotism, Expression
of Values, Love of Sports, Career Orientation, Interpersonal Relations, and the overall scale score (p > 0.05).
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Table 2. Comparison of Motivation in International Sports Organizations by Age

Sub-dimensions Age Group n X Ss+ F P Difference
1 18-23 age 338 27,06 5,01 3,333 0,037* 1-2
2 24-29 age 75 28,64 3,96
Patriotism
3 30ageand above 74 27,01 5,21
Total 487 27,30 4,92
1 18-23 age 338 19,94 2,27 0,989 0,373
The expression 24-29 age 75 20,17 2,17
of values 3 30ageand above 74 19,62 3,12
Total 487 19,93 2,41
1 18-23 age 338 19,07 2,62 2,682 0,069
2 24-29 age 75 19,57 2,54
Love of sports
3 30ageand above 74 18,49 4,02
Total 487 19,06 2,87
1 18-23 age 338 30,40 5,37 3,250 0,040% 1-2
2 24-29 age 75 32,00 4,56
Career guidance
3 30ageandabove 74 30,05 5,62
Total 487 30,59 5,32
1 18-23 age 338 11,74 2,73 4,201 0,016* 2-3
Interpersonal 2 24-29 age 75 12,41 2,20
relaionships 3 30 200 and above 74 11,16 2,58
Total 487 11,76 2,65
1 18-23 age 338 11,38 3,15 17,155 0,000** 1-3
Physical 2 24-29 age 75 11,29 3,18 2-3
characteristic 5 3 200 and above 74 8,92 4,01
Total 487 10,99 3,41
1 18-23 age 338 143,16 20,33 5,036 0,007 2-3
2 24-29 age 75 148,35 16,93
Total Scale Score
3 30ageandabove 74 137,84 22,56
Total 487 143,15 20,37

According to Table 2, it can be observed that there is a statistically significant difference among
participants based on age in terms of the sub-dimensions of Patriotism, Career Orientation, Interpersonal
Relations, Extrinsic Factors, and the overall scale score (p < 0.05). However, no statistically significant
differences were observed among participants based on age in terms of the sub-dimensions of Expression of
Values and Love of Sports (p > 0.05).
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Table 3. Comparison of International Sports Organizations Motivation by Marital Status

t Test
Sub-dimensions Marital Status n X Ss+ Shata
t p

Single 448 27,29 4,99 0,23 -0,081 0,936
Patriotism

Married 39 27,36 4,02 0,64
The expression Single 448 19,92 2,43 0,11 -0,338 0,736
of values Married 39 2005 2,08 0,33

Single 448 19,04 2,89 0,13 -0,387 0,699
Love of sports

Married 39 19,23 2,72 0,43

Single 448 30,61 5,34 0,25 0,224 0,823
Career guidance

Married 39 30,41 5,21 0,83
Interpersonal Single 448 11,81 2,68 0,12 1,413 0,158
relationships Married 39 11,18 2,33 0,37
Physical Single 448 11,27 3,20 0,15 6,392 0,000%*
characteristic Married 39 777 4,10 0,65

Single 448 143,52 20,59 0,97 1,376 0,170
Total Scale Score

Married 39 138,85 17,29 2,76

According to Table 3, it can be observed that there is a statistically significant difference between single
and married participants in terms of the sub-dimension of Extrinsic Factors (p < 0.05). However, no statistically
significant differences were observed between single and married participants in terms of the sub-dimensions
of Patriotism, Expression of Values, Love of Sports, Career Orientation, Interpersonal Relations, and the
overall scale score (p > 0.05).
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Table 4. Comparison of Motivation in International Sports Organizations by Education Level

Sub-dimensions  Education Level n X Ss+ F P Difference
1 High School 38 27,11 5,04 0,102 0,903
2 Associate/ Bachelor's degree 396 27,35 4,80
Patriotism
3 Master 53 27,08 5,72
Total 487 27,30 4,92
1 High School 38 1895 3,34 4-971 0,007** 1-2
The expression of 2 Associate/ Bachelor's degree 396 20,08 2,12
values 3 Master 53 1947 3,30
Total 487 19,93 2,41
1 High School 38 18,74 3,21 0,658 0,518
2 Associate/ Bachelor's degree 396 19,13 2,75
Love of sports
3 Master 53 18,75 3,47
Total 487 19,06 2,87
1 High School 38 29,50 5,89 0.895 0,409
2 Associate/ Bachelor's degree 396 30,71 5,18
Career guidance
3 Master 53 30,53 5,91
Total 487 30,59 5,32
1 High School 38 11,26 2,78 1,564 0,210
Interpersonal 2 Associate/ Bachelor's degree 396 11,74 2,69
relationships 3 Master 55 1225 2,26
Total 487 11,76 2,65
1 High School 38 11,11 2,99 0,799 0,450
Physical 2 Associate/ Bachelor's degree 396 10,91 3,46
characteristic 3 Master 55 11,53 3,30
Total 487 10,99 3,41
1 High School 38 140,11 22,55 0,470 0,625
2 Associate/ Bachelor's degree 396 143,46 19,87
Total Scale Score
3 Master 53 143,00 22,62
Total 487 143,15 20,37

According to Table 4, it can be observed that there is a statistically significant difference among
participants based on education level in terms of the sub-dimension of Expression of Values (p < 0.05).
However, no statistically significant differences were observed among participants based on education level
in terms of the sub-dimensions of Patriotism, Love of Sports, Career Orientation, Interpersonal Relations,

Extrinsic Factors, and the overall scale score (p > 0.05).
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Table 5. Comparison of Motivation in International Sports Organizations by Income Level

Sub-dimensions Income Level n X Ss+ F P Difference
1 Bad 160 27,22 5,26 0,119 0,888
2 Medium 305 27,37 4,79
Patriotism
3 Good 22 26,91 4,13
Total 487 27,30 4,92
1 Bad 160 19,59 2,88 2,618 0,074
. 2 Medium 305 20,12 2,13
The expression
of values 3 Good 22 19,68 1,98
Total 487 19,93 2,41
1 Bad 160 18,56 3,36 4,339 0,014* 1-2
2 Medium 305 19,35 2,57
Love of sports
3 Good 22 18,64 2,64
Total 487 19,06 2,87
1 Bad 160 30,07 5,66 1,371 0,255
2 Medium 305 30,90 5,12
Career guidance
3 Good 22 30,14 5,39
Total 487 30,59 5,32
1 Bad 160 11,59 2,74 0,465 0,629
Interpersonal 2 Medium 305 11,83 2,65
relationships 3 Go0q 2 11,95 1,98
Total 487 11,76 2,65
1 Bad 160 11,05 3,20 1,468 0,231
Physical 2 Medium 305 11,05 3,49
characteristic 3 Good 2 9,77 3,65
Total 487 10,99 3,41
1 Bad 160 141,43 21,84 1,427 0,241
2 Medium 305 144,31 19,74
Total Scale Score
3 Good 22 139,50 17,24
Total 487 143,15 20,37

According to Table 5, it can be observed that there is a statistically significant difference among
participants based on income level in terms of the sub-dimension of Love of Sports (p < 0.05). However, no
statistically significant differences were observed among participants based on income level in terms of the
sub-dimensions of Patriotism, Expression of Values, Career Orientation, Interpersonal Relations, Extrinsic
Factors, and the overall scale score (p > 0.05).
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Table 6. Comparison of Motivation in International Sports Organizations by Having a License in a Sports

Branch
. . . t Test

H L
Sub-dimensions aving a License in a Sports X Ss+ Shata

Branch ¢

p

Yes 173 28,29 4,68 0,35 3,354 0,001%**
Patriotism

No 314 26,75 4,96 0,28
The expression Yes 173 19,70 3,00 0,22 -1,543 0,124
of values No 314 20,05 200 0,11

Yes 173 18,96 3,22 0,24 -0,569 0,570
Love of sports

No 314 19,11 2,67 0,15

Yes 173 31,63 5,23 0,39 3,219 0,001%**
Career guidance

No 314 30,02 5,29 0,29
Interpersonal Yes 173 12,39 2,34 0,17 3,950 0,000**
relationships  1j, 314 11,41 276 0,15
Physical Yes 173 11,45 3,21 0,24 2,194 0,029*
characteristic  pp, 314 1074 349 0,19

Yes 173 146,35 20,77 1,58 2,586 0,010*
Total Scale Score

No 314 141,39 19,96 1,12

According to Table 6, it can be observed that there is a statistically significant difference among
participants based on whether they have a license in a sports branch in terms of the sub-dimensions of

Patriotism, Career Orientation, Interpersonal Relations, Extrinsic Factors, and the overall scale score (p <0.05).
However, no statistically significant differences were observed among participants based on whether they
have a license in a sports branch in terms of the sub-dimensions of Expression of Values and Love of Sports

(p>0.05).
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Table 7. Comparison of Motivation in International Sports Organizations by Previous Volunteering
Experience in a Sports Event

t Test
Sub-dimensions Volunteering n X Ss+ Shata
t p

Yes 253 27,74 4,60 0,28 2,047 0,041%
Patriotism

No 234 26,82 5,21 0,34
The expression of Yes 253 20,28 1,96 0,12 3,373 0,001**
values No 234 1955 276 0,18

Yes 253 19,45 2,60 0,16 3,113 0,002**
Love of sports

No 234 18,64 3,10 0,20

Yes 253 31,30 4,66 0,29 3,090 0,002**
Career guidance

No 234 29,82 5,86 0,38
Interpersonal Yes 253 11,96 2,65 0,16 1,738 0,083
relationships No 234 1154 265 017

Yes 253 10,98 3,34 0,21 -0,037 0,970
Physical characteristic

No 234 11,00 3,49 0,22

Yes 253 145,52 18,67 1,17 2,690 0,007**
Total Scale Score

No 234 140,58 21,82 1,42

According to Table 7, it can be observed that there is a statistically significant difference among
participants based on their previous volunteering experience in terms of the sub-dimensions of Patriotism,
Expression of Values, Love of Sports, Career Orientation, and the overall scale score (p < 0.05). However, no
statistically significant differences were observed among participants based on their previous volunteering
experience in terms of the sub-dimensions of Interpersonal Relations and Extrinsic Factors (p > 0.05).

DISCUSSION AND CONCLUSION

International sports events are characterized by time, location, and unity of action, and they require a
significant human resource for successful organization. In today's world, volunteers have become one of the
most important components of these organizations. Sports volunteers provide a great financial advantage.
With the increasing importance of volunteers within the Olympic movement, the significance of research that
examines the specific characteristics and experiences of individuals who dedicate their time and efforts to the
Olympic Games is growing day by day.

This study focused on examining the motivation levels of volunteers participating in the 5th Islamic
Solidarity Games and determining the relationship between their personal characteristics and volunteer
motivation. The aim was to investigate the relationships between various socio-demographic factors and the
motivation of individuals who volunteered for the event. The study analyzed whether the motivation of sports
volunteers differed based on gender, age, marital status, education level, income level, having a license in a
sports branch, and previous volunteering experience in a sports event. The analysis revealed significant
differences between volunteers' motivation and gender, age, marital status, education level, income level,
having a license in a sports branch, and previous volunteering experience in a sports event.

When examining volunteer motivation factors by gender, a statistically significant difference was found
between female and male participants in the sub-dimension of extrinsic factors. However, no statistically
significant differences were observed between female and male participants in terms of patriotism, expression
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of values, career orientation, interpersonal relations sub-dimensions, and the overall scale score. In the sub-
dimension of love of sports, the average scores of female participants were found to be higher than those of
male participants. This finding differs from the study conducted by Yildiz [17], where male volunteers had
higher scores compared to female volunteers, and the studies by Atci et al. [18] and Biilbiil [19], where female
participants had higher average scores compared to males. These results show a difference compared to this
study. However, studies conducted by Chun [20], Pauline and Pauline [10], and Fisne [21] found no significant
difference in volunteer motivation levels between male and female volunteers in sports. These results are
similar to this study. It is believed that these differences in the literature stem from the different individual
motivations, needs, and desires of males and females [22].

Examining volunteer motivation factors by age, it was found that there were statistically significant
differences in the sub-dimensions of patriotism between the age group of 18-23 and the age group of 24-29, in
the sub-dimension of career orientation between the age group of 18-23 and the age group of 24-29, in the sub-
dimension of interpersonal relations between the age group of 24-29 and participants aged 30 and above, in
the sub-dimension of extrinsic factors between the age group of 18-23 and participants aged 30 and above, and
between the age group of 24-29 and participants aged 30 and above. In terms of the overall scale score, there
was a statistically significant difference between the age group of 24-29 and participants aged 30 and above.
However, no statistically significant differences were observed in the sub-dimensions of expression of values
and love of sports based on age. Pauline and Pauline [10] and Bektas [23] found no significant differences in
volunteer motivation among different age groups in their studies. These results differ from the findings of this
study. Akbas [24], in a study conducted on volunteer participants in sports events, found significant
differences based on age. These results are similar to the findings of this study. The literature suggests that
these differences may be attributed to older volunteers having higher motivation in terms of solving societal
problems and helping others compared to younger volunteers [25].

When examining volunteer motivation factors by marital status, it was found that there were statistically
significant differences in the sub-dimension of extrinsic factors between single and married participants.
However, no statistically significant differences were observed in the other sub-dimensions and the overall
scale score based on marital status. Bang and Ross [3] found that married volunteers had higher motivation
compared to single volunteers in their study, while Fisne [21] found that single volunteers showed higher
motivation compared to married volunteers. These results differ from the findings of our study. It is thought
that this difference between our study and other studies may be due to the higher number of single volunteers
(448) in our sample group compared to the number of married volunteers (39).

When examining volunteer motivation factors by educational level, it was found that there was a
statistically significant difference in the sub-dimension of expression of values between participants with a
high school education and participants with an associate's/bachelor's degree. However, no statistically
significant differences were observed in the other sub-dimensions and the overall scale score based on
educational level. Sertbas [26] and Biilbiil [19], in their studies on volunteer motivation, did not find significant
differences in overall scale scores based on educational level. These results are similar to the findings of our
study.

When examining volunteer motivation factors by income level, it was found that there was a statistically
significant difference in the sub-dimension of love of sports between participants with low and moderate
income. However, no statistically significant differences were observed in the other sub-dimensions and the
overall scale score based on income level. Berber [27] and Bektas [23], in their studies on volunteer motivation,
found significant differences in volunteers' income levels, which differ from the findings of our study.
However, Karacaoglu [28], in a study on motivation, found that employees with the lowest income level were
more motivated. Akbas [24], in a study on volunteer participants in sports events, did not find significant
differences based on income level. These results are similar to the findings of our study. The difference
between our study and other studies may be attributed to the prominence of the sub-dimension of love of
sports as the most important factor, given that the majority of volunteers are university students and young
people [18], indicating their high interest in sports.
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When examining volunteer motivation factors based on having a license in a sports branch, it was found
that there was a statistically significant difference in the sub-dimensions of patriotism, career orientation,
interpersonal relations, external characteristics, and the overall scale score. However, no statistically
significant differences were observed in the other sub-dimensions. Busser and Carruthers [29], Berber [27],
Fisne [21], in their studies on volunteer motivation, found that volunteers involved in sports or licensed
athletes had statistically significant analysis results. These relevant findings are similar to the results of our
study. This can be interpreted as a result of individuals involved in sports having higher levels of motivation.

According to the previous experience of volunteering in a sports organization, there was a statistically
significant difference among participants in terms of patriotism, expression of values, love of sports, career
orientation, and the overall scale score. However, no statistically significant differences were observed in the
other sub-dimensions. Pauline and Pauline [10] and Berber [27], in their studies on volunteer motivation,
found statistically significant differences among participants based on their previous experience of
volunteering in a sports organization. These findings support the results of our study.

This study provides important findings regarding volunteers involved in international sports
organizations. Additionally, our study presents information about the relationship between volunteers'
demographic characteristics and volunteer motivation. According to the study results, the volunteer
motivation of individuals participating in sports organizations varies based on their demographic
characteristics. When examining previous studies in the literature [29; 27; 30; 23], it is concluded that
volunteers' motivation increases when their desires and needs are fulfilled. In line with the shared information
and data in our study, it can be suggested that meeting the desires and needs of volunteers will motivate them
and lead to increased productivity, ultimately resulting in successful event organization.

In this study, volunteers' motivations and their relationships with demographic characteristics were
compared. In future studies:

Different criteria that influence volunteer motivation can be evaluated, and research can be conducted on
different age groups and in different organizations.

In addition to volunteer motivation, their achievements and satisfaction can be evaluated in different
dimensions, and the relationships between these factors can be examined.

Observation and interview techniques can be used to study volunteer managers who play important roles
in processes such as volunteer selection and training.

These suggestions aim to further explore the factors influencing volunteer motivation and improve the
processes related to volunteer management.
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Abstract

The aim of this study was to examine the effects of Boldenone administration on skeletal muscle, liver and heart
organs in exercised rats. Rats were divided into 4 groups as Control(C), Exercise (E), Boldenone(B) and Boldenone +
Exercise (BE). There are 6 rats in the C and E groups and 7 rats in the other groups. The rats in groups E and BE were given
a 45-minute treadmill exercise 5 days a week at a speed of 1.5km/hour for 8 weeks. In the statistical evaluation of the data,
the results were given as mean+SD using the SPSS 22 package program. ANOVA and Duncan tests were used to compare
the data between groups. At the end of the 8-week study, blood samples taken from rats were found to be significantly
higher in AST and CK-MB values in B and BE groups than in C and E groups as a result of the statistical analysis (p0,05),
it was observed that the mean values of the B and BE groups were higher than the mean values of the C and E groups in
both parameters. LDH values were significantly higher in E, B and BE groups compared to C group (p<0.05). With the
result obtained from the findings; It has been observed that the use of AAS increases liver enzyme levels (ALT, AST, ALP,
LDH) and CK-MB levels, which is a marker of heart muscle damage. With these findings, it can be said that the use of
Anabolic Androgenic Steroids has negative effects on the heart and liver. In addition, the fact that the mean values of the
BE group were higher than the other groups in all parameters, as exercise did not reduce the amount of these negative
side effects of AASs, indicates that exercise may increase these side effects even more.

Keywords: Anabolic androgenic steroids, Boldenone, Exercise, Heart, Skeletal muscle.
Boldenon Uygulamasinin Egzersiz Yaptirilan Sicanlarda Bazi Organ Hasar1 Belirteclerine Etkileri
Ozet

Bu calismanin amacit boldenon uygulamasmin egzersiz yaptirilan siganlarda iskelet kasi, karaciger ve kalp
organlarina etkilerini incelemektir. Ratlar, kontrol (C), egzersiz (E), boldenon (B) ve boldenon + egzersiz (BE) olmak {izere
4 gruba ayrildi. C ve E gruplarinda 6, diger gruplarda ise 7’ser sigan vardi. E ve BE gruplarindaki sicanlara 8 hafta boyunca
1.5km/saat hizda olacak sekilde haftada 5 giin 45 dakikalik kosu egzersizi yaptirildi. Buna ek olarak B ve BE grubundaki
siganlara haftada 10mg/kg dozda Boldenon uygulamasi yapildi. Verilerin istatistiki degerlendirilmesinde SPSS 22 paket
programi kullanilarak sonuglar ort+SS olarak verildi. Verilerin gruplar arasi karsilastirilmalarinda ANOVA ve Duncan
testi uygulandi. 8 Haftalik ¢alismanin sonunda siganlardan alian kan 6rneklerinde Yapilan istatistiki inceleme sonucunda
Aspartat Aminotransferaz (AST) ve Kreatin fosfokinaz (CK-MB) degerlerinin B ve BE gruplarinda C ve E gruplarina gore
anlamh oOlgiide yiiksek c¢iktig1 goriilmiistiir (p<0,05). Alanin Aminotransferaz (ALT) ve Alkalen Fosfataz (ALP)
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degerlerinin ise diger gruplarla kiyaslandiginda E grubunda anlamli 6l¢iide diisiik ¢iktig1 gdzlemlenmistir (p<0,05), her
iki parametrede de B ve BE grubu ortalama degerlerinin C ve E grubu ortalama degerlerinden daha yiiksek ¢iktig1
goriilmiistiir. Laktat dehidrogenaz (LDH) degerleri ise E, B ve BE gruplarinda C grubuna gore anlaml &lgiide yiiksek
cikmistir (p<0,05). Bulgulardan elde edilen sonugla; Anabolik-androjenik steroid (AAS) kullanimmin karaciger enzim
seviyelerini (ALT, AST, ALP, LDH) ve kalp kas1 hasarinin belirteci olan CK-MB seviyelerini artirdig1 gozlemlenmistir. Bu
bulgularla AAS kullaniminin kalp ve karaciger {izerine olumsuz etkileri oldugu sdylenebilir. Ayrica egzersiz yapmanin
AAS’lerin bu olumsuz yan etkilerinin miktarini azaltmadig: gibi, BE grubunun ortalama degerlerinin tiim parametrelerde
diger gruplardan daha yiiksek ¢ikmasi, egzersizin bu yan etkileri daha da artiriyor olabilecegini gosterebilmektedir.

Anahtar Kelimeler: Anabolik androjenik steroidler; Boldenon; Egzersiz; iskelet kast; Kalp.

INTRODUCTION

Anabolic androgenic steroids (AAS), is a very wide group of androgen molecules that contain
testosterone and its synthetic derivatives (1). AAS’s are widely used worldwide to achieve an aesthetic
appearance by promoting muscle growth and to enhance the performance of athletes (2). Also, AAS increases
the thickness of muscle fibers and causes an increase in muscle strength (3). For this reason, the use of AAS,
which was initially common only among bodybuilders, has become widespread among athletes over time (4).
AAS, particularly due to its long-term detrimental effects on the cardiovascular system, poses adverse impacts
on all body organs, tissues, bodily functions, and fertility. Consequently, the usage of AAS is considered a
matter of public health concern (5, 6). Diseases of the cardiovascular system are the most prevalent kind of
health threats to humans and represent a societal health concern (7, 8).

Boldenone is an anabolic steroid widely used in the sports world. It was first developed for animals,
especially horses, but over time it has also begun to be used by humans for bodybuilding and performance
enhancement. Boldenone is a compound with anabolic and androgenic effects. Its anabolic effects are
manifested by properties such as increased muscle mass, increased protein synthesis, and increased nitrogen
retention. Its androgenic effects are associated with the development of male sexual characteristics. Boldenone
use can lead to many potential side effects. These include acne, hair loss, deepening of the voice, changes in
libido, and cardiovascular problems. In addition, long-term and high-dose use can have negative effects on
liver and kidney health (4,9).

Creatine kinase MB (CK-MB) is the enzyme that plays a pivotal role in generating ATP, the primary
energy source within the heart and skeletal muscles. CK-MB facilitates energy supply to the cell by
transforming creatine in the muscle into creatine phosphate as required. Hence, CK-MB assumes a critical role
particularly for high-energy-demand tissues like muscles. Given that CK-MB constitutes a key cellular
component of the heart and skeletal muscle, any damage inflicted on these tissues could potentially lead to a
surge in the serum CK-MB levels within the heart and skeletal muscles (10). Troponin I and Troponin T are
distinct isoforms present in cardiac and skeletal muscles, respectively. Troponin I is located within the cardiac
muscle, whereas Troponin T is incorporated into the skeletal muscle’s architecture (11). Just as with CK,
Troponins can also exhibit a rise in serum levels as a result of tissue damage (12). Creatine Kinase is a form of
protein primarily located in cardiac and skeletal muscles. It's recognized that CK concentrations rise following
circumstances that inflict damage on the muscle, like muscle traumas and physical exertion (13, 14). Enzymes
in the liver, including alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline
phosphatase (ALP), lactate dehydrogenase (LDH), and gamma glutamyl transpeptidase (GGT), serve as
crucial indicators for diagnosing liver damage. Reports suggest that in individuals who consume AAS, these
enzymes can elevate to levels that are 2-3 times higher than the standard values (15, 16). Despite the serious
and permanent damage that AAS can cause to human health, they are used unconsciously and widely among
athletes to enhance performance. The current study is important in terms of revealing the disadvantages of
these substances being used for doping by athletes and contributing to the field of sports sciences. The aim of
this study was to examine the effects of Boldenone administration on skeletal muscle, liver and heart organs
in exercised rats.
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METHOD
Experimental Animals

The research was conducted on 27 rats (Male, Wistar) that were 30 days old (106.8 g), obtained from the
Experimental Medicine Research and Application Center of Selcuk University (The study was completed with
26 rats due to the death of 1 rat in the Exercise group). The trial period lasted 8 weeks. The procurement, care,
feeding, and experimental application of the rats were carried out at the Experimental Medicine Research and
Application Center of Selcuk University. The rats were housed in plastic rat cages in the animal trial unit, at a
room temperature of 23+2°C, in an environment with 50+10% relative humidity, under a 12/12 night/day light
period, and were fed ad libitum. Fresh water, which the rats could always drink, was kept in front of them
and refreshed daily. The animals were grouped as follows.

Group C (Control group) (n:6): The rats in this group were given standard rat feed and drinking water
ad libitum throughout the study period.

Group E (Exercise group) (n:7): Rats in this group were given standard rat feed and drinking water ad
libitum throughout the study. They were made to exercise on a treadmill at a speed of 25m/min for 45 minutes
a day, 5 days a week, for 8 weeks. As a result of the death of 1 (one) rat in this group, the study continued with
6 rats

Group B (10 mg Boldenone group) (n:7): The rats in this group will be given standard rat feed and
drinking water ad libitum throughout the study period. Boldenone undecylenate has been administered at a
dose of 10 mg/kg/rat, diluted in 100 pl of peanut oil, intraperitoneally once a week for a duration of 8 weeks.

Group BE (10 mg Boldenone + Exercise group) (n:7): The rats in this group will be given standard rat
feed and drinking water ad libitum throughout the study period. This group received an intraperitoneal
injection of Boldenone undecylenate at a dose of 10 mg/kg, diluted in 100 ul of peanut oil, once a week,
administered one hour before starting exercise. The rats in this group have been exercised for a duration of 8
weeks.

Boldenone supplementation: For 8 weeks, rats in the B and BE groups were administered Boldenone
(EQUIPOISE (Boldenona-E) Boldenone undecylenate 200 mg/ml, SP Laboratories) at a dose of 10 mg/kg/rat
(17), diluted in 100 mcl of peanut oil, intraperitoneally. The body weights of the rats were measured at the
beginning of the study and every week for the following 8 weeks on the same day, and the weekly dose (10
mg/kg/rat) for Boldenone application was adjusted

Exercise program: An 8-lane treadmill, specifically designed for rats, was used for the exercise
application. Following a 1-week (5 days) acclimatization period, the groups to which exercise would be
applied were made to exercise on the treadmill for 45 minutes at a speed of 25m/min (1.5 km/hour) (17), 5 days
a week, for 8 weeks.

Warm-up protocol:

Day 1: 10 m/min, 10 min
Day 2: 20 m/min, 10 min
Day 3: 25 m/min, 10 min
Day 4: 25 m/min, 20 min
Day 5: 25 m/min, 30 min

Measurements: At the end of the trial, the necessary biochemical parameters were measured from the
serum obtained by taking blood from the hearts of the rats. The levels of serum LDH, AST, CK, ALT, and ALP
were determined on an autoanalyzer (Ilab 300 Plus, Milan, Italy), while the levels of Troponin I and CK-MB
were determined with an ELISA (BT LAB) kit. The biochemical analyses in the study were conducted at Konya
System Laboratory, a competent laboratory.

Data Analysis: For the statistical evaluation of the research data, the SPSS 22.0 (SPSS 22.0 for Windows/
SPSS® Inc, Chicago, USA) package program was used. The data of the study were evaluated in a computer

environment, using mean and standard deviation for descriptive statistics, and the One Way ANOVA test was
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used for comparing the average scores between groups. The Duncan test was preferred as a post hoc test to
find out which groups the difference originated from. The level of statistical significance was accepted as
p<0.05.

Ethical approval and institutional permission

In order to conduct the research, ethical approval was received from Selguk University Experimental
Medicine Application and Research Center Animal Experiments Ethics Committee (Decision number: 2021-
52, Meeting Date: 30.07.2021). In addition, the researcher had a Certificate for the Use of Experimental Animals
approved by the university.

FINDINGS

Table 1. Comparison of Alanine Aminotransferase (ALT), Aspartate Aminotransferase (AST), Lactate Dehydrogenase
(LDH), and Alkaline Phosphatase (ALP) Biochemical Parameters of the C (Control), E (Exercise), B (Boldenone), and
BE (Boldenone+Exercise) Groups.

Grups ALT (u/L) AST (w/L) LDH (/L) ALP (/L)
C (n=6) 25,00+3,28° 41,1646,73¢ 305,83+118,84 2 164,66+34,94"
E (n=6)* 21,75+1,032 42,333,287 363,5052,56° 134,4124,822
B (n=7) 25,57+2,50° 47,854,770 351,07+92,43" 174,85+21,69"
BE (n=7) 26,78+4,59" 55,14+8,37° 392,714116,51° 187,42+34,23"
Test value, p F:2,870 F:7,034 F: 2,017 F: 3,755
p:0,030 p: 0,001 p: 0,02 p: 0,026

Different letters (a, b) in the same column are statistically significant (p<0.05). F: One Way ANOVA
*: As a result of the death of one rat in the E (Exercise) group, the study continued with 6 rats.

When comparing the liver enzyme levels (ALT, AST, LDH, and ALP) between groups, a statistically
significant difference was found in the AST and LDH levels of the B and BE groups compared to the C group
(F=7.034; P<0.001; F=2.017; P<0.02). While no statistical difference was found in any parameter between the B
and BE groups (P>0.05), it was found that the ALT and ALP levels of the E group were statistically different
when compared with other groups (F=2.870; P<0.03; F=3.755; P<0.026). In addition to these results, when the B
and BE groups were compared with the C and E groups, a non-statistical difference was found in all
parameters (P>0.05).

Table 2. Comparison of CK (Creatine Kinase), CK-MB and cTn-I Biochemical Parameter of C (Control), E (Exercise),
B (Boldenone), and BE (Boldenone+Exercise) Groups.

Groups CK-MB cTn-I (Troponin-I) CK (/L)
C (n=6) 6,30+0,762 291,07+39,862 263,75+84,352
E (n=6)* 6,55+0,452 298,67+17,792 236,85+79,952
B (n=7) 7,56+0,64> 317,39+43,652 306,33+111,862
BE (n=7) 7,63+0,90° 334,35+56,882 320,00+132,622
Test value, p F: 5,831 F: 1,343 F:1,203

p: 0,004 p: 0,28 p:0,319

Different letters (a, b) in the same column are statistically significant (p<0.05). F: One Way ANOVA

When comparing the CK, CK-MB, and cTn-I parameters between groups, no statistically significant
difference was found in the levels of CK and cTn-I (F=1.203; P=0.319; F=1.343; P=0.28). However, when looking
at the levels of CK-MB, it was observed that the B and BE groups were statistically significantly higher than
the C and E groups (F=5.831; P=0.004).

DISCUSSION AND CONCLUSION

In this study, 26 rats were subjected to running exercise for 8 weeks and treated with Boldenone at a dose
of 10 mg/kg. The effects on the heart, skeletal muscle, and liver were examined after the application. It was
found that the levels of AST and LDH, which are biomarkers of liver damage, were higher in the B and BE
groups compared to the C group, and this difference was statistically significant (p<0.05).

Turkish Journal of Spart and Exercise /Tirk Spor ve Egzersiz Dergisi 2024 26(3):364-370 367
2024 Faculty of Sport Sciences, Selcuk University



Batuhan KARADUMAN Orcid 10 D000-0007-0487/ Sefa LUK Orcid 10 G000-0001-9657-2858

Similarly to the findings in the current study, Karbasi et al. (2018) reported in their study with 28 adult
male rats that the use of testosterone enanthate for 8 weeks increased the levels of AST and LDH in the rats’
blood (19). In their study examining bodybuilding athletes who have been using AAS for at least 1 year,
Urhausen et al. (2004) reported that AAS use caused an increase in AST levels (20). In another study
demonstrating the effects of AAS on the liver, Kulaksiz (2017) found that the LDH levels of rats injected with
AAS were significantly higher compared to the control group (21).

In the current study, when the effects of exercise and boldenone application on AST, ALT, ALP, and LDH
enzymes, which are significant biomarkers of liver damage, were examined, it was found that the ALT and
ALP levels in the E group were significantly lower than the C group, while no significant difference was
observed in AST levels. In addition, the LDH levels in the E group were significantly higher than the C group.
When academic studies investigating the effects of exercise on liver enzymes were reviewed, they found that
these effects vary depending on the intensity of the exercise. There are academic studies showing that exercise
intensity, which causes oxidative stress, leads to an increase in liver enzymes, while exercises at lower
intensities do not have an effect on liver enzymes (22, 23, 24, 25, 26). In the current study, the fact that there is
no clear increase or decrease in liver enzymes between the E group and the C group, and that no significant
result was found in any parameter between the B and BE groups, may indicate that the exercise applied is not
intense enough to cause oxidative stress. In future studies where the effects of exercise on the liver will be
examined, importance should be given to ensure that the intensity of the applied exercise is sufficient to cause
oxidative stress.

In the current study, no significant difference was found in CK levels among the groups. However, it was
observed that the average CK levels of the E and BE groups were numerically higher compared to the C and
B groups. When the literature is reviewed, there are many studies indicating that the use of AAS in conjunction
with exercise leads to an increase in CK levels (14, 27, 28, 29). On the other hand, while there are many
experimental studies reporting that AASs cause an increase in the CK parameter measuring skeletal muscle
damage, there are also studies showing the opposite (27, 30). When these studies are reviewed, it can be said
that the effects of AASs and exercise on CK levels vary depending on the dose of AASs used and the intensity
of the exercise performed.

In the current study, while no statistically significant difference was observed in cIn-I levels among the
groups, it was found that the average cTn-I values of the B and BE groups were higher compared to the C and
B groups. Similar to these findings, some studies have shown that the use of AAS increases cTn-I levels (19,
28).

In the current study, when CK-MB levels were compared between groups, it was observed that the CK-
MB levels in the B and BE groups were significantly higher than those in the C and E groups. When looking
at other studies examining the effect of AAS use on CK-MB levels, it has been observed that AAS use increases
CK-MB levels, which is a significant indicator of heart muscle damage (19, 29)

In the current study, it was observed that the application of boldenone at a dose of 10mg/kg per week for
8 weeks increased the levels of biomarkers of liver, heart, and skeletal muscle damage. Based on these results,
it can be said that the use of AAS causes damage in the heart and liver. Furthermore, the fact that no significant
difference was observed in any parameter between the B and BE groups indicates that exercise does not reduce
the negative effects of AAS. The majority of academic studies conducted in this field, similar to the findings
in our study, report that the use of AAS may cause vital damage to human health, primarily the cardiovascular
system. (8, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,30). Afshin et al (2009) reported that treadmill exercises and
steroid use caused heart muscle damage in rats (30). Studies on treadmill exercises have reported that running
exercises are related to exercise intensity and duration, and that heart damage is greater with additional steroid
use (31,32,33).

AAS’s are used indiscriminately and widely among athletes to enhance performance, despite causing
serious and permanent damage to human health. These doping substances, which are used in low doses as a
drug in the treatment of many different diseases, have been widely researched in the field of Health Sciences
for their side effects. However, it has been observed that academic studies in the field of Sports Sciences
regarding the side effects of these drugs at high doses are not at an adequate level. Majority of the academic
studies in this field are conducted in the field of Health Sciences, analyzing the side effects resulting from the
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use of Anabolic Androgenic Steroids (AAS) as a drug to combat diseases caused by testosterone deficiency.
The AAS dose used in these studies is significantly lower than the AAS dose used by athletes. Especially in
the field of Sports Sciences, studies conducted using AAS at higher doses and in conjunction with exercise
should contribute to the literature. Athletes, coaches, and scientists should be enlightened about the side
effects of the use of AAS at supraphysiological doses, and societal awareness should be developed about the
harms of AAS.

Limitations of the Study

The fact that this study was conducted on rats indicates that although rats have many similarities to
human physiological processes, there are also fundamental differences. For example, factors such as metabolic
rate, organ size, immune system responses, and hormonal regulations may differ between rats and humans.
These differences may make it difficult to directly apply the results obtained to humans. This situation also
shows the limitations of the study.

ACKNOWLEDGEMENTS

This study is a portion of master thesis and is supported by Selcuk University Scientific Research Projects
Coordinator (SUBAPK, 21202124).

REFERENCES

1. Roman M, Roman DL, Ostafe V, Ciorsac A, Isvoran A. Computational Assessment of Pharmacokinetics and Biological Effects
of Some Anabolic and Androgen Steroids. Pharm Res, 2018; 35(2), 41.

2. Mullen C, Whalley BJ, Schifano F, Baker JS,. Anabolic androgenic steroid abuse in the United Kingdom: An update. Br |
Pharmacol, 2020; 177(10), 2180-98.
Basaria S. Androgen abuse in athletes: detection and consequences. ] Clin Endocrinol Metab, 2010; 95(4), 1533—43.

4. El Osta R, Almont T, Diligent C, Hubert N, Eschwege P, Hubert ]. Anabolic steroids abuse and male infertility. Basic Clin
Androl, 2016; 26, 2.

5. Rahnema CD, Crosnoe LE, Kim ED. Designer steroids-over-the-counter supplements and their androgenic component: review
of an increasing problem. Andrology, 2015; 3(2), 150-5.
Kanayama G, Hudson JI, PopeHGJr. Illicit anabolic-androgenic steroid use. Horm Behav, 2010; 58(1), 111-21.
YanR, LiW, Yin L, Wang Y, Bo J, PURE-China Investigators. Cardiovascular diseases and risk-factor burden in urban and rural

communities in high-, middle-, andlow-incomeregions of china: alarge community-based epidemiological study.]
AmHeartAssoc, 2017; 6(2), e004445.

8.  Fiatal S, Adany R. Application of single-nucleotide polymorphism-relatedrisk estimates in identification of increased genetic
susceptibility to cardiovascular diseases: a literatiire review. Front Public Health, 2018; 5, 358.

9. Gomez, C, Pozo, O.].,, Geyer, H., Marcos, J., Thevis, M., Schanzer, W., Ventura, R. (2012). New potential markers for the
detection of boldenone misuse. The Journal of Steroid Biochemistry and Molecular Biology, 132(3-5), 239-246.

10. Schlattner U, Tokarska-Schlattner M, Wallimann T. Mitochondrial creatine kinase in human health and disease. Biochim
Biophys Acta, 2006; 1762(2), 164-80.

11.  Missov ED, De Marco T. Clinical insights on the use of highly sensitive cardiac troponin assays. Clin. Chim. Acta, 1999; 284(2),
175-85.

12. Bodor GS, Survant L, Voss EM, Smith S, Porterfield D, Apple FS. Cardiac troponin T composition in normal and regenerating
human skeletal muscle. Clin. Chem, 1997; 43(3), 476-84.

13. Hartgens F, Kuipers H. Effects of androgenic-anabolic steroids in athletes. Sports Med. 2004; 34(8):513-54.

14. Nasseri A, Nadimi A, Nikookheslat SD. Effects of resistance exercise and the use of anabolic androgenic steroids on

hemodynamic characteristics and muscle damage markers in bodybuilders. ] Sports Med Phys Fitness, 2016; 56(9):1041-6.

15. deKoningIA, van Bakel BMA, Rotbi H, Van Geuns RM, Cramer GE, Pop GAM, Eijsvogels T, Thijssen DHJ. Association between
engagement in exercise training and peak cardiac biomarker concentrations following ST-elevation myocardial infarction. BMJ
Open Sport Exerc Med, 2023; 11,9(2):e001488.

16. Niedfeldt MW. Anabolic Steroid Effect on the Liver. Curr Sports Med Rep. 2018; 17(3):97-102.

17.  Saddick SY. Effect of Nandrolone decanoate induced-oxidative stress on rat testes, prostate, and seminal vesicle: Biochemical,
morphometric and histopathological studies. Saudi ] Biol Sci, 2021; 28,196-203

18. Belviranl I, Gokbel H, Okudan N, Biiyiikbas S. Effects of Grape Polyphenois on Oxidative Damage in Liver Tissue of Acutely
and Chronically Exercised Rats. Phytother Res, 2013; 27, 672-7.

19. Karbasi S, Zaeemi M, Mohri M, Rashidlamir A, Moosavi Z. Effects of testosterone enanthate and resistance training on
myocardium in Wistar rats; clinical and anatomical pathology. Andrologia, 2018; 50(3), 10.1111/and.12908.

20. Urhausen A, Albers T, Kindermann W. Arethecardiac effects of anabolic steroid abuse in strength athletes reversible. Heart
(British CardiacSociety), 2004; 90(5), 496-501.

Turkish Journal of Spart and Exercise /Tirk Spor ve Egzersiz Dergisi 2024 26(3):364-370 369
2024 Faculty of Sport Sciences, Selcuk University



Batuhan KARADUMAN Orcid 10 D000-0007-0487/ Sefa LUK Orcid 10 G000-0001-9657-2858

21. Kulaksiz O, Lok S. Investigation of the effect of testosterone supplementation on heart and muscle damage in rats subjected to
swimming exercise. Master's Thesis, Selcuk University Health Sciences Institute, 2017; Konya.

22. Khan A, Butt MZI, Khan S, Nazir S, Asghar E, Khan S, Selamoglu Z, Jamil M, Manan A. Impact of Low Intensity Exercise on
Liver Enzymes (ALT & ALP). Journal of Pharmaceutical Research International, 2021; 33(44B), 370-377.

23. Sargazi M, Taghian F. The Effect of Royal Jelly and Exercise on Liver Enzymes in Addicts. Archives of Pharmacy Practice, 2020;
11(2).

24. Suarsana IN, Utama IH, Kardena IM. Tempe extract reduces cell damage in the liver and kidneys after intensive physical
exercise in rats. Veterinary World, 2020; 13(8), 1510.

25. Amiri H, Shabkhiz F, Pournemati P, Quchan, AHSK, Fard RZ. Swimming exercise reduces oxidative stress and liver damage
indices of male rats exposed to electromagnetic radiation. Life Sciences, 2023; 317, 121461.

26. Uadia PO, Orumwensodia KO, Arainru GE, Agwubike EO, Akpata CBN. Effect of physical and flexibility exercise on plasma
levels of some liver enzymes and biomolecules of young Nigerian adults. Tropical Journal of Pharmaceutical Research, 2016;
15(2), 421-425.

27. Tamaki T, Uchiyama S, Uchiyama Y, Akatsuka A, Roy RR, Edgerton VR. Anabolic steroids increase exercise tolerance. Am |
Physiol Endocrinol Metab. 2001; 280(6):E973-81.

28. Hassan DAE, Ghaleb SS, Zaki AR, Abdelmenem A, Nabil S, Alim MAA. The toxic effects of anabolic steroids “nandrolone
decanoate” on cardiac and skeletal muscles with the potential ameliorative effects of silymarin and fenugreek seeds extract in
adult male albino rats. BMC Pharmacology and Toxicology, 2023; 24(1), 17.

29. Tasgin E, Lok S, Demir N. Combined usage of testosterone and nandrolone may cause heart damag. African Journal of
Biotechnology, 2011; 10(19), 3766-3768.

30. Tamaki T, Uchiyama Y, Okada Y, Tono K, Nitta M, Hoshi A, Akatsuka A. Anabolic-androgenic steroid does not enhance
compensatory muscle hypertrophy but significantly diminish muscle damages in the rat surgical ablation model. Histochem
Cell Biol, 2009;132(1):71-81.

31. Afshin, S.,, Mohammadi, M. O. S. T. A. F. A., Vatankhah, A. M., Alvandian, E., Badalzadeh, R., Mohaddes, G., & Rashidi, B.
(2009). Effect of treadmill exercise and diosgenin on biochemical alterations in isoproterenol-induced myocardial infarction in
rats. Pharmaceutical Sciences, 15(1), 23-30.

32. Salimeh, A., Mohammadi, M., Mohaddes, G., & Badalzadeh, R. (2011). Protective effect of diosgenin and exercise training on
biochemical and ECG alteration in isoproterenol-induced myocardial infarction in rats.

33. Williams, T. (2014). The Effect of Estrogen on Cardiac-Skeletal Muscle Biomarkers Following Prolonged Aerobic Exercise in
Eumenorrheic Women.

Turkish Journal of Spart and Exercise /Tirk Spor ve Egzersiz Dergisi 2024 26(3):364-370 370

2024 Faculty of Sport Sciences, Selcuk University



Turkish Journal of Sport and Exercise / z

Tiirk Spor ve Egzersiz Dergisi
http://dergipark.gov.tr/tsed ' :
Year: 2024 - Volume: 26 - Issue 3- Pages: 371-377 188N ZI47-3657

10.15314/tsed. 1508756 hittps.//dergipark.org.tr/tr/pub/tsed

Investigation of The Effects of Physical Education and
Sports Activities on The Motor Skills of Preschool
Children in Terms of Gender Differences

Hatice MEHTAP !4, Bekir MEHTAP 28, ibrahim Biilent FISEKCIOGLU 3¢

1Selcuk University, Institute of Health Sciences, Department of Sports Management, Konya, TURKIYE
2Selcuk University, Faculty of Sports Science, Department of Coaching Education, Konya, TURKIYE
3Selcuk University, Faculty of Sport Science Faculty, Department of Sports Management, Konya, TURKIYE
Address Correspondence to Bekir MEHTAP: e-mail: bekirmehtap@selcuk.edu.tr

Conflicts of Interest: The author(s) has no conflict of interest to declare.

Copyright & License: Authors publishing with the journal retain the copyright to their work licensed under the CC BY-NC 4.0.

Ethical Statement: It is declared that scientific and ethical principles have been followed while carrying out and writing this study and that all the
sources used have been properly cited.

(Date Of Received): 01.07.2024 (Date of Acceptance): 31.07.2024 (Date of Publication): 31.12.2024
A: Orcid ID: 0009-0002-3468-0131-1618 B: Orcid ID: 0000-0002-8639-1983 C: Orcid ID: 0000-0001-8356-4001

Abstract

In the study, the effects of physical education and sports activities on the motor skills of preschool children were
examined in terms of gender differences. Physical education and sports activities in the form of educational games were
applied to 30 pre-school students aged 5-6, boys (n=15) and girls (n=15), 2 days a week and 30 minutes for 12 weeks.
Physical education and sports activities; While it included walking, running, jumping and balance exercises, materials
such as balls, ropes, funnels and hoops were used. The study was organized according to the pretest and posttest method.
Children's motor skills were evaluated by applying motor performance tests developed by Morris, Atwater Williams and
Wilmore (1980) that included balance, agility, running, catching, standing long jump and throwing criteria. The data
obtained with the pretest and posttest method were analyzed by using the SPSS 23.0 statistical program and applying the
t test (Paired-Sample t test) for dependent samples between the tests. According to the findings, the performances of both
boys and girls in motor skill tests were found to be statistically significant (p<0.01). It can be said that physical education
and movement training have a positive effect on motor performance in children aged 5-6. When the data were examined
in terms of gender differences, it was concluded that female students made 3.03% more improvement in the balance test
and 2.62% more improvement in the agility test than male students. With the development in other parameters, it was in
favor of male students. Accordingly, male students were 2.78% more successful in the running test, 13.77% in the catching
test, 5.33% in the standing long jump test and 6.48% in the throwing test. In conclusion; It can be said that physical
education and sports activities can positively contribute to the development of motor skills of 5-6 years old preschool boys
and girls. However, it should be examined whether the positive development observed in children's motor performance
occurs as a result of the natural course of growth processes or as the positive contribution of physical education and sports
movements.

Keywords: Physical education and sports, gender differences, motor skills, motor performance, pre-school
education.
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Beden Egitimi ve Spor Etkinliklerinin Okul Oncesi Dénemdeki Cocuklarin Motor Becerilerine Etkisinin Cinsiyet
Farkliliklar1 Acisindan incelenmesi

Ozet

Calismada, beden egitimi ve spor etkinliklerinin okul 6ncesi ¢cocuklarin motor becerilerine etkisi cinsiyet farkliliklar
agisindan incelenmistir. 5-6 yas gurubu erkek(n=15) ve kiz(n=15) 30 okul 6ncesi egitim goren dgrenciye, 12 hafta boyunca
haftada 2 giin v e 30 dakika siiren, egitsel oyun formunda beden egitimi ve spor aktiviteleri uygulanmistir. Beden egitimi
ve spor aktiviteleri; yiiriiylis, kosu, atlama ve denge egzersizleri igerirken, top, ip, hunu ve ¢ember gibi materyaller
kullanilmistir. Calisma 6n test ve son test metoduna gore diizenlenmistir. Cocuklarmn motor becerileri Morris, Atwater
Williams ve Wilmore (1980) tarafindan gelistirilmis, denge, cabukluk, kosu, yakalama, durarak uzun atlama ve firlatma
kriterleri iceren motor performans testleri uygulanarak degerlendirilmistir. Ontest ve sontest yontemi ile elde edilen
veriler SPSS 23.0 istatistik programi kullanilarak, testler arasindaki bagiml 6rneklemler igin t testi (Paired-Sample t test)
uygulanarak analiz edilmistir. Elde edilen bulgulara gore, hem erkek hem de kiz ¢ocuklarin motor beceri testlerindeki
performanslar: istatistiksel olarak anlamli bulunmustur (p<0,01). Beden egitimi ve hareket egitiminin 5-6 yas grubu
¢ocuklarda motor performansa olumlu etki ettigi sdylenebilir. Veriler cinsiyet farkliliklar1 agisindan incelendiginde, kiz
ogrencilerin erkek ogrencilere gore denge testinde %3,03, cabukluk testinde ise %2,62 daha fazla gelisim sagladig:
sonucuna ulagilmistir. Diger parametrelerdeki gelisimle ise erkek 6grenciler lehine olusmustur. Buna gore erkek 6grenciler
kosu testinde %2,78, yakalama testinde %13,77, durarak uzun atlama testinde %5,33 ve firlatma testinde %6,48 daha
basarili olmuslardir. Sonug olarak; beden egitimi ve spor aktivitelerinin 5-6 yas grubu okul 6ncesi erkek ve kiz ¢ocuklarin
motor becerilerinin gelisimine olumlu katki saglayabilecegi soylenebilir. Fakat, ¢ocuklarin motor performanslarinda
gozlenen olumlu gelismenin, biiyiime siireglerinin dogal seyri igerisindeki bir durum olarak mi1 yoksa beden egitimi ve
spor hareketlerinin olumlu katkist olarak mi ortaya ¢iktig1 incelenmelidir.

Anahtar Kelimeler: Beden egitimi ve spor, cinsiyet farkliliklari, motor beceri, motor performans, okul 6ncesi egitim.

INTRODUCTION

In childhood, when activity is quite intense, it is very important to meet the movement requirements and
needs of children in this period in order for their development periods to proceed healthily. Studies involving
basic movement skills are extremely important in the development of biomotor skills such as endurance,
strength, flexibility and coordination of children in this period. Physical education, movement skills and sports
activities performed during this period have positive effects on physiological parameters such as the
circulatory system, skeletal and muscular system, and respiratory system. Physical activity is one of the basic
needs in the development process for children in this period. So, it is thought that regular and periodic physical
activities for children in this period to improve their movement skills will positively affect their development
processes (8, 23). Motor development is the changes in motor behavior over a period of time that includes the
entire lifespan. Motor development is also evaluated in terms of both duration and result. Process evaluation;
While defining the factors that affect changes in motor skills throughout life; Changes in motor behaviors and
skill performances over a period of time are defined as results (14). It is known that the experiences gained in
the first years of childhood affect the child's values, attitudes and behaviors in his future life (4, 13, 15).
Preschool period is the period when the child's development accelerates. It includes many critical periods that
children go through until they start basic education, and it is important because the development rate of
children is very high during this period (7).

By implementing pre-school education programs that include physical education and sports activities in
children in this period, it is aimed to support the physiological development of small and large muscles of
children, and it is evaluated that it will contribute to the development of features such as correct and healthy
posture development and skills. In many studies; reported that physical education and sports-based training
programs provide improvement not only in movement skills but also in small and large muscle groups, and
supported these predictions (16, 20, 26). The purpose of this study is to examine the effects of regular physical
education and sports activities on the motor development of 5-6 year old preschool children. However, the
main purpose of the study is to examine this effect in terms of gender differences based on pretest and posttest
data within the experimental group.
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METHOD

In the study, the effects of physical education and sports activities on the motor skills of preschool
children were examined in terms of gender differences. A total of 30 preschool students [females (n=15), males
(n=15)] aged 5-6 who were enrolled in a preschool program and had at least a 1-year preschool education
background participated in the study. In the research, a pretest-posttest experimental design without a control
group was used. The research was conducted using a two-group pretest-posttest experimental design, one of
the quantitative research approaches.

In the study, a physical education and sports activity including movement training was applied to a total
of 30 pre-school students in the 5-6 age group, consisting of boys and girls, for 30 minutes, 2 days a week, for
12 weeks. In order for the training process to run more smoothly, the participants were divided into age groups
(15 students in the 5-year-old group and 15 students in the 6-year-old group) and were subjected to the same
movement training on separate days and hours. Within the scope of movement training, exercises including
warm-up movements were applied to the children in the form of educational games for the first 10 minutes
from the beginning of the study, followed by walking exercises, jogging exercises, jumping exercises and
balance exercises, exercises using balls and ropes, rings, hoops, funnels and so on. Exercises using similar
materials were applied. In the final parts of the study, static stretching exercises were applied.

Motor Skills Tests

Motor skill tests were developed by Morris et al. (1980) to determine the motor performance of preschool
children (15). The validity and reliability study of the test was tested in the study titled "Examination of the
Motor Performance of Preschool Children" conducted by Sevimay (1986) with the participation of 205 children
in the 3-6 age group (20). Skills tests; It includes 6 evaluation criteria: balance, quickness, running, catching,
standing long jump and throwing tests (8). Motor skill tests were administered to two experimental groups of
preschool students, consisting of 15 boys and 15 girls, in accordance with the protocol.

Balance test; It measures how long it takes the child to complete the starting and finishing point on a 2-
meter rope by walking and maintaining balance. The child is asked to walk as fast as possible on a rope on
flat ground. The best time is recorded after three attempts.

Agility Test; This test measures agility performance. The child is asked to lie on his/her back on a flat and
non-slip surface. Then, when the command is given, he/she is asked to stand up, run forward the specified
distance of 3.05 meters, pick up the tennis ball on the ground at the end of the test area, turn around and run
back to his/her previous position. Once the child has collected the tennis ball and crossed the center line, the
clock is stopped. Then the best time is recorded after three attempts.

Running Test; It determines how long it takes the child to run forward a distance of 12 meters within the
test area. The child is asked to run as fast as possible between the start and finish points of the test area on a
flat and non-slip surface. Then the best time is recorded after three attempts.

Catching Test; It determines the child's ability to catch a ball thrown high from the air while standing
steadily. First, a tennis ball is thrown from the air to a child standing at a fixed point. Then, the child is asked
to catch the ball. Then, it is determined how far back he/she moves from the fixed point while trying to catch
the ball. After three attempts, the best distance is recorded.

Standing long jump Test; It determines how far the child can jump forward with both feet, bending his
knees, while standing on a stable surface with the soles of his feet on the ground. After three trial, the average
distance is taken into statistical evaluation.

Throwing Test; It determines the child's throwing skills. The child is asked to take the tennis ball and
throw it as far as possible when he/she feels ready. Then the point where the ball lands is marked. The distance
between the throwing point and the point where the ball lands is measured and recorded. The same procedure
is repeated 3 times. The best distance is recorded.

Data Analysis

The data obtained was analyzed using the SPSS 23.0 package program. In descriptive statistical methods,
parameters such as mean values and standard deviation are determined. It was determined that
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pretest/posttest measurements showed normal distribution (P> 0.05) using Kolmogorov-Smirnov and
Shapiro-Wilk tests.. Then, Paired-Samples T Test was applied for intra-group comparisons and related
measurements. With this test, it is determined whether the difference between the averages of the tests is
significant after two tests are applied to a single group (24). Statistical significance was evaluated at p<0.05
and p<0.01 levels.

Ethical approval and institutional permission

It was unanimously decided that the research protocol complies with the Ethics Committee Directive
with the decision of Selcuk University Faculty of Sports Sciences Ethics Committee dated 30.01.2024 and
numbered 2024/21.

FINDINGS

The data obtained after the motor performance tests applied to 30 male and female pre-school students
aged 5-6 studying in a pre-school education institution are in table 1. and is presented in table 2.

Table 1. Comparison of motor performance tests of preschool males according to pre-test and post-test results

Male (n=15)
Variables Test Mean SD t P
P 8,32 0,64
Balance (sec) P;:t = 041 8,492 0,000%
Agility (sec) Ii:; gii gﬁz 4,596 0,000*
Running (sec) Ii:; i;‘;’ 8:?2 7,362 0,000*
Catching (m) Ii:; iﬁi gi; 8,537 0,000*
Long Jumping (cm) Ii:; ggfj Z:ZZ 17,232 0,000*
Throwing (m) Ii:; 23; gigg 5,913 0,000*

*P<0,01, P<0,05. SD: standart deviation, sec:second, m:meter, cm:centimeter

Table 1 includes pretest and posttest data for boys. In all performance tests applied, statistical significance
emerged in favor of the post-tests (p<0.01). It was observed that the performance criteria improved and better
results were obtained in terms of time and distance when compared to the data obtained in the preliminary
tests.

Table 2. Comparison of motor performance tests of preschool females according to pre-test and post-test results

Female (n=15)

Variables Test Mean SD t P
Pre 10,52 0,51
Bal . . 15,021 ,000*
alance (sec) Post 928 051 5,0 0,000
. Pre 6,08 0,35 "
Agility (sec) Post 574 033 6,563 0,000
. Pre 5,27 0,60 "
Running (sec) Post 165 0,57 15,072 0,000
. Pre 2,52 0,37 .
Catching (m) Post 239 0,36 4,028 0,001
P 68,30 4,46
Long Jumping (cm) re 6,441 0,000%
Post 75,97 5,49
P 4,02 0,54
Throwing (m) © 6,919 0,000%
Post 441 0,51

*P<0,01, P<0,05, SD: standart deviation, sec:second, m:meter, cm:centimeter

Table 2 includes pretest and posttest data for girls. In all performance tests applied, statistical significance
emerged in favor of the post-tests (p<0.01). It was observed that the performance criteria improved and better
results were obtained in terms of time and distance when compared to the data obtained in the preliminary
tests.

When the performance criteria of balance, agility, running, catching, standing long jump and throwing

tests are examined in general; When the data obtained in the posttests of the motor performance tests of both
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boys and girls were compared with the pretest results, it was determined that there was a positive
improvement in each parameter. This improvement shows statistical significance (p<0.05).

Table 3. Comparison of motor performance test results of boys and girls in terms of gender.

Variables Gender Test Mean SD Df (mean) % Df (%)
P 8,32 0,63
Male © 0,74 8,85
Post 7,58 0,44
Balance (sec) Pro 1052 05 3,03
F 1 - - 1,2 -11
emate Post 927 051 25 88
Male Pre 538 027 0,16 2,97
Agility (sec) Post 5,22 0,18 ” e
By ee Female Pre 608 03 0,34 5,59 ,
Post 5,74 0,33 ’ !
P 4,
Male = o3 055 0,66 14,57
) Post 387 035
Running (sec) 2,78
Female Pre 526 059 0,62 11,79
Post 4,64 0,57 ! !
P 2,4 7
Male = A8 03 0,46 18,55
. Post 2,02 0,24
Catching (m) Pre 251 0.37 13,77
T
Female 2 : 0,12 -4,78
Post 2,39 0,36
P 80,15 6,09
Male < ’ : 13,29 16,58
. Post 93,44 4,47
Long Jumping (cm) Pre 68.29 145 5,33
F 1 . . 7, 11,2
emate Post 7597 549 68 >
P 5,21 0,63
Male = : : 0,83 15,93
. Post 6,04 0,39
Throwing (m) = 102 054 6,48
re
F 1 . - , 4
emale Post 14 051 0,38 9,45

* SD: standart deviation, sec:second, m:meter, cm:centimeter, Df: difference, %:percent

Table 3 shows the comparison of motor performance test results of boys and girls in terms of gender.
According to the table, it is seen that the post-test data of boys and girls are better and the movement training
process contributes to the performances of both groups.

When the data obtained is examined in terms of gender; It is understood that girls show more
improvement in percentage terms than boys in balance and agility tests. While girls developed at a rate of
11.88%, this development occurred at a rate of 8.85% for boys. Similarly, girls achieved better results in
percentage terms compared to boys in their agility performance. Girls improved by 5.59% and boys improved
by 2.97%. Girls improved 3.03% more than boys in balance performance. A similar result was found in agility
performance. It was observed that girls achieved 2.62% better results than boys. Contrary to the results
obtained in balance and agility performances, it was determined that boys showed more improvement in
running, catching, standing long jump and throwing performance compared to girls. Boys achieved better
results by 2.78% in the running test, 13.77% in the catching test, 5.33% in the long jump test and 6.48% in the
throwing test.

However, it is seen that the largest percentage difference between genders occurs in catching performance
(13.77%), while the smallest percentage difference occurs in quickness data (2.62%).

DISCUSSION AND CONCLUSION

This study was conducted to examine the effects of physical education and sports activities on the motor
skills of preschool children in terms of gender differences. In the study, the motor skills of a total of 30
preschool children, 15 boys and 15 girls aged 5-6, were tested. Pretest and posttest data of the movement
training program, which lasted 12 weeks, 2 days a week and 30 minutes a day, and included physical
education and sports movements, were compared. To evaluate motor performance criteria, balance, agility,
running, catching, long jump and throwing tests were applied.

According to the research results, the study process involving physical education and sports movements
in preschool children had a positive effect on the motor skill performances of both male (8.85%) and female
students (11.88%). In similar studies examining balance performance, it was reported that girls showed more
development compared to boys, and the results were in favor of girls (12, 21, 22). Our study is parallel to the
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study conducted by Sen (2004) in which static balance performance was examined (23). In another study
comparing the balance performances of the control and experimental groups, it was reported that the results
obtained were significant in favor of the experimental group (1). Durukan et al. (2016), in their study
examining the effect of gymnastics training on balance performance in preschool children, concluded that the
post-test data improved the balance parameter of the experimental group (8). Celebi et al. (2018) similarly
reported that the post-test results were in favor of the experimental group (5). These results are parallel to the
results obtained in our study. Accordingly, it can be said that the applied movement training program can
have a positive effect on balance skills in preschool children and that this development is more in girls than in
boys (3.03%).

Data on agility performance indicate that the study, which includes physical education and sports
movements, provides improvement in both male (2.97%) and female (11.88%) preschool children. When the
results obtained from the data were examined in terms of gender differences, it was shown that the positive
change observed in the agility skills of girls was higher than that of boys (2.62%). Yildirim (2023) noted that
there was a statistically significant improvement in agility skills after basic movement training applied 2 days
a week (26). In other studies, examining agility performance, it was reported that the improvement in the
control groups was less than the experimental groups, but the improvement in the experimental groups was
significant (p <0.05). In the study conducted by Avcu (2016), it was reported that the game-based training
program improved the agility performance in 5-year-old preschool children (2).

The post-test data obtained in our study indicate that the training program, which includes physical
education and sports movements, improves running performance in male and female preschool children.
However, it was revealed that the running performance of boys was higher than girls (2.78%). The
improvement in the post-test data obtained in boys (14.57%) was greater than the development in girls
(11.79%). In studies examining the motor performance of preschool children, there are generally studies in
which the post-test data obtained from the experimental groups are better than the pre-test data, running times
decrease, and this is expressed as an improvement in performance (1, 2, 25). The results obtained in our study
are parallel to similar studies. On the other hand, Celebi et al. (2018), in their study where they applied the 9
m running test, reported that there was no significant difference in the pre-test and post-test data of the control
group (5). It can be said that the contradiction of this situation with the positive development in our study
may be due to the different running test applied (9m).

The data obtained in our study on catching, standing long jump and throwing tests indicate that physical
education and sports movement training provides positive development in male and female preschool
children. However, when gender differences were examined, contrary to the results obtained in balance and
agility performances, boys improved more than girls in other parameters. Compared to girls, the improvement
in boys was 13.77% in catching performance, 5.33% in long jump performance and 6.48% in throwing
performance. When the literature was examined, Avcu (2016) reported that although the game-based
education program had a positive effect on the catching performance of 5-year-old preschool children, it did
not contribute to long jump and throwing skills (2). There are different studies reporting that physical
education and sports activities provide improvement in catching performance (9, 10, 18). Erol (2022), in his
study examining the effects of movement training on children aged 4-6, reported that a positive improvement
was achieved in throwing performance (9). Durukan (2016) similarly noted that the movement training
program made a positive contribution to the development of the standing long jump performance of preschool
children (8).

In general, it can be said that educational program applications that include physical education and sports
movements can have a positive impact on the balance, agility, running, catching, standing long jump and
throwing performance of preschool children. This interpretation is similar to the data obtained in various
studies. In addition, it should be evaluated whether the development in children's motor performance is a
situation that occurs within the natural course of their growth period or is a result of the contribution of
physical education and sports activities.

For this reason, conducting more comprehensive studies in which physical education and sports
movements are regularly applied in different and large groups will contribute to the literature.

Turkish Journal of Spart and Exercise /Tirk Spor ve Egzersiz Dergisi 2024 26(3):371-377
2024 Faculty of Sport Sciences, Selcuk University 376



Hatice MEHTAF Urcid 10: 005-0007-3468-015/ Bekir MEHTAP Dreid 10 0000-0002-8635-1985/ ibrahim Bilent ASEKG G Oroid 10- B000-0001-8356-400/

REFERENCES

1.

10.
11.

12.

13.
14.

15.

16.

17.
18.

19.

20.

21.
22.

23.

24.
25.

26.

Aslan T, Yamak B. Examining the effect of movement training on motor skill development in preschool children. ROL Journal
of Sports Sciences, 2021; 2(1), 60-72.

Avcu A.U. Examining the effect of the game-based training program on basic movement skills of children in the age group of
five. Eurasia Journal of International Studies, 2016; (4), 8.

Cole M & Cole SR. The Development of children, 4“th edition, New york, Worth Publisher. 2001, 30-122.
Coban B, Nacar E, 2010. Educational Games in Preschool Education, 2nd edition, Nobel Publications, Ankara, 2010, 5-58.

Celebi C, Bayazit B, Tuncil OS, Yilmaz O. The effect of movement education activities on motor development in the preschool
period. SSTB International Refereed Academic Journal of Sports, Health and Medical Sciences, 2018, 29, 162-176.

Draper, CE, Achmat M, Forbes ], & Lambert EV. Impact of a community-based programme for motor development on gross
motor skills and cognitive function in preschool children from disadvantaged settings. Early Chi Develop Care, 2012 182(1),
137.

Dursun, M. Z. Investigate the effect of physical education program on motor skill performance of six years old preschool
childrenHacettepe Universitesi Saglik Bilimleri Enstitiisii, Master Thesis, Ankara, 2004.

Durukan H, Koyuncuoglu K, Sentiirk U. Investigation of basic gymnastics program in terms of motor development among pre-
school children. CBU J Physi Edu Sport, 2016, 11(2), 131-140.

Erol S. The Effect of the Movement Training Program Applied in Children Aged 4-6 on Motor Development, Int ] Bozok Sports
Sciences, 2022; (1), 100-107.

Feldman R. Child development, 2“edition, NJ: Prentice Hall, 2001; 5-100.

Gallahue DL, Ozmun JC, Goodway JD. Understanding Motor Development .D.S. Ozer ve A. Aktop (Cev.). Ankara: Nobel
Akademia Publishing, 2020; 5-80.

Inan M. 6-12 yas grubu normal gocuklarin “Investigation of psychomotor abilities according to the "Lincoln Oseretzky Motor
Development Test". Doctoral Thesis, Marmara University Health Sciences Institute, Istanbul, 1996.

Kail R. Children and their development, 2nd edition, Verlag: Prentice Hall, 2001, 10-65.

McKenzie T, Acaraz JE, Sallis JF & Faucette FN. Effects of a physical education program on children’s manipulative skills.
Journal of Teaching in Physical Education, 1998; 17, 327-341.

Morris MA, Williams EA, Wilmore, HJ. Motor Performance and Antropometric Screening Measurements for Preschool Age
Children. Motor Development: Theory into Practice, Managroph 3 Motor Skills, 1980.

Ozbar, N, Observing The Effect of Movement Education Programme Motor Skills And Body Composition for Children of 4-6
Ages.. Marmara University Institude of Health Sciences, Phd Thesis, Istanbul, 2007

Ozer DS, Ozer K. Motor development in children (7.baski), Ankara: Nobel Publishing, 2012.

Ozkan 1. Evaluation of motor development and movement training (Ed.: A.Qzyiirek). Physical Education and Sports in Early
Childhood. Vize Publishing: Ankara, 2017; ss: 5-117.

Saka T, Yildiz Y, Tekbas OF & Aydin T. Effects Of Sports School On Some Anthropometric And Functional Tests Of Young
Adult Men. Nigde University, Journal of Physical Education and Sports, 2008; 2(1), 1-8.

Sevimay D. Examination of Motor Performance of Preschool Children. Hacettepe University, Institude of Health Sciences,
Master Thesis, Ankara, 1986.

Sevimay Ozer D, Ozer MK. Motor development in children. 7th Edition. Ankara, Nobel Publications, 2012.

Singer RN. Motor learning and human performance: An application to physical education skills. Florida, Mac Millan
Publishing, 1975.

Sen M. Examining the effect of physical education activities on the motor development of six-year-old children attending
kindergarten.. Mater Thesis, Ankara University Institute of Science and Technology, Ankara, 2004.

Ural A, Kilig . Scientific research process and data analysis with SPSS. Expanded 2nd Edition. Ankara, Detay Publishing, 2006.
Yavuz NF, Ozyiirek A. Physical Education and Sport Activities on Motor Skills of Preschool Children. Karaelmas Journal of
Edu Sci, 2018 6, 40-50.

Yildirim M. Comparison of the effects of basic movement training and gymnastics programs on gross motor skills in children.
Master's Thesis, Istanbul Gelisim University Graduate Education Institute, Istanbul, 2023.

Turkish Journal of Spart and Exercise /Tirk Spor ve Egzersiz Dergisi 2024 26(3):371-377
2024 Faculty of Sport Sciences, Selcuk University 37



Turkish Journal of
Sport and Exercise

Turkish Journal of Sport and Exercise / f

Tiirk Spor ve Egzersiz Dergisi
http://dergipark.gov.tr/tsed

Year: 2024 - Volume: 2B - Issue 3- Pages: 378-387 153N: 2147-53657
[0.15314/tsed 1459488 hittps.//dergipark.org.tr/tr/pub/tsed

Impact of Life Kinetic Training on Hand-Eye Coordination
in Taekwondo Athletes

Ayse Hazal BOYANMIS !4, Manolya AKIN 28

1 Mersin University, Institute of Education Sciences, Department of Physical Education and Sports, Mersin/ TURKIYE 2

Mersin University, Department of Physical Education and Sports, Mersin/ TURKIYE

Address Correspondence to Ayse Hazal BOYANMIS: e-mail: hazalboyanmis@gmail.com

*This study was produced from Ayse Hazal Boyanmis’s PhD thesis and supported by Mersin University Scientific Research Projects, project number 2022-2-
TP3-4771

Conflicts of Interest: The author(s) has no conflict of interest to declare.

Copyright & License: Authors publishing with the journal retain the copyright to their work licensed under the CC BY-NC 4.0.

Ethical Statement: It is declared that scientific and ethical principles have been followed while carrying out and writing this study and that all

the sources used have been properly cited.

(Date Of Received): 26.03.2024 (Date of Acceptance): 4.07.2024 (Date of Publication):
31.12.2024 A: Orcid ID: 0000-0003-2021-5351 B: Orcid ID: 0000-0002-2101-073X

Abstract

Objective: This study explored the impact of Life Kinetic training on hand-eye coordination in taekwondo players
aged 11 to 14 years (x=12.67+ 1.01) who had achieved a red belt rank or higher. Materials and Methods: To investigate the
effects of Life Kinetic training on hand-eye coordination, an experimental group of athletes (n=15) engaged in 45 minutes
of these exercises twice a week for 8 weeks in addition to their regular taekwondo training. A control group (n=15)
continued with only their taekwondo training. Hand-eye coordination was assessed using the Purdue Pegboard hand
dexterity test before the intervention. Data analysis involved a two-factor mixed ANOVA with repeated measures. The
Shapiro-Wilk test and skewness assessment were employed to verify the normality of the dependent variables. A p-value
less than 0.05 indicated a statistically significant difference between the variables. Results: Based on the results of hand-
eye coordination measurements, group-measurement interaction significantly impacted the outcomes (p<0.05) of right-
hand placement, left-hand placement, pair-hand placement, and the combination test. Conclusion: Based on these results,
it was found that the results of hand-eye coordination measurements of the experimental group, in which LK exercises
were applied, showed more improvement than the control group performing traditional taekwondo training, and it was
seen that Life Kinetic training improved hand-eye coordination. For this reason, it is considered useful to include Life
Kinetic training in the routine of taekwondo athletes in addition to traditional taekwondo training.

Keywords: Life Kinetik, Purdue Pegboard, Taekwondo.
Life Kinetik Egzersizlerinin Taekwondo Sporcularinda El-Géz Koordinasyonu Uzerine Etkileri
Ozet

Bu ¢alismanin amaci 11-14 (x=12.67+ 101) yaslar1 arasinda bulunan, kirmizi kusak ve tizeri taekwondocularda Life
Kinetik egzersizlerinin el-gdz koordinasyonu iizerine etkilerini arastirmaktir. Gere¢ ve Yontem: Bu amagla deney grubu
sporculari (n=15), taekwondo antrenmanlarina ek olarak 8 hafta boyunca haftada iki giin siire ile 45 dakikalik Life Kinetik
egzersizleri uygulamiglardir. Kontrol grubu (n=15) ise tackwondo antrenmanlarina devam etmistir. Deneysel isleme
baslamadan o6nce el-goz koordinasyonu, Purdue Pegboard el beceri testi ile Olciilmiistiir. Verilerin analizi, tekrarh
ol¢timlerde iki faktorlii karma ANOVA analizi ile yapilmistir. Bagimhi degiskenlerin normal dagilip dagilmadigy,
normallik testlerinden Shapiro-Wilk testi ve carpikligin standart degeri hesaplanarak incelenmistir. P degerinin 0.05’ten
kiiciik oldugu durumlarda degiskenler arasindaki fark anlaml kabul edilmistir. Bulgular: El-géz koordinasyonu &lgiim
sonuglarma gore ise sag el yerlestirme, sol el yerlestirme, cift el yerlestirme ve birlestirme testi sonuglar1 tizerinde grup-
Olclim etkilesiminin etkisi ve Ol¢iim faktoriiniin etkisi anlamhdir(p<0.05). Sonu¢: Bu sonuglardan hareketle, LK
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egzersizlerinin uygulandigi deney grubunun, el-gbéz koordinasyonu ol¢iim sonuglarinin, geleneksel taekwondo
antrenmani yapan kontrol grubuna gore daha fazla gelisim gosterdigi bulgusuna ulasilmistir ve Life Kinetik
antrenmanlarinin El-g6z koordinasyonunu gelistirdigi goriilmiistiir. Bu sebeple Life Kinetic antrenmaninin geleneksel
taekwondo antrenmanina ek olarak taekwondo sporcularinin rutinine dahil edilmesi yararh goriilmektedir.

Anahtar Kelimeler: Life Kinetik, Purdue Pegboard, Taekwondo
INTRODUCTION

Life Kinetic (LK) exercises are a training program with origins in Germany that has found worldwide
recognition. The program is built to enhance neuronal learning, create new brain networks, reduce neural
symptoms, and improve the concentration and performance of the visual system (15, 17, 22). This program
aims to provide a multidimensional training regimen that combines coordinative, cognitive, and visual tasks.
It integrates these elements in a manner that challenges participants cognitively while they engage in physical
exercises (6). LK's effectiveness stems from its adaptability; exercises scale in difficulty along with individual
ability, constantly challenging the brain to advance. The LK exercise model is remarkably versatile, applicable
across age groups and even to athletic training. Elite athletes, from Olympic champions to world-renowned
competitors, now regularly incorporate LK into their routines. This trend is mirrored by growing academic
research on Life Kinetic — studies consistently demonstrate that just one weekly hour of LK training boosts
concentration and significantly enhances physical and motor skills (15, 19, 22). Besides, recent research offers
a breakthrough discovery: dedicating the same small amount of time to Life Kinetic exercises can noticeably
delay the onset of dementia, simultaneously promoting physical and mental well-being through heightened
concentration (9).

High-level athletic performance is achieved through a meticulously planned, implemented, and
controlled training system grounded in scientific principles (16). Athletes attain excellence by training and
honing their technical, tactical, physical, coordinative, cognitive, and other requisite skills (16). The speed and
stability of skill acquisition are directly contingent on the level of various coordinative abilities. These skills
must be effectively coordinated to optimize the utilization of technical and tactical skills (15, 16). Successful
sports performance is predicated on the compatibility and integration of motor coordinative capacities (23,24).
Regarding the underlying cognitive processes, it is believed that these are not merely mental acts, but are also
intrinsically linked to the physical movements of the individual (18). This understanding suggests a
bidirectional relationship, wherein cognitive processes mediate and modulate motor processes, and vice versa.
Life Kinetic is a training method rooted in the findings of in-depth brain science research, drawing upon
kinetic psychomotor and kinematic principles (10). This method adopts a training approach that
simultaneously combines visual tasks, cognitive elements, and diverse movement patterns. Maintaining an
element of enjoyment and playfulness during exercise, the visual system and coordination-based exercises
contribute by stimulating and enhancing brain function. This approach also strengthens the structure of neural
networks and promotes overall brain health by facilitating the creation of new neural connections, thereby
enhancing cognitive and motor performance (10).

Education consists of concurrent exercises combining motor activities and cognitive elements with
various movement patterns, along with training in visual perception, particularly peripheral visual field
perception (6, 17). A key focus of the Life Kinetic exercise model is the visual perception system (16,23). It is
estimated that visual perception constitutes a substantial portion of human sensory perception. Therefore, it
is evident that training this fundamental sensory modality in an optimal manner is of paramount importance
(16,17). This encompasses training continuous eye movements, target acquisition and fixation, peripheral
vision, three-dimensional depth perception, and the estimation of distances and speeds (27). Visual-spatial
perception is of great significance in the sport of taekwondo. During competition or training, the ability to
perceive the movements of one's opponent and adopt appropriate attack or defense positions is a critical skill.
The Life Kinetic approach recognizes the central role of visual perception in human sensory experience and
seeks to enhance this modality through targeted training. By improving the dynamic interplay between the
oculomotor system, the visual environment, and the cortical visual processing centers, the model aims to
optimize visual-spatial awareness and perceptual-motor integration — capacities that are particularly salient
in the context of dynamic sports like taekwondo.
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The physiological definition of coordination refers to the harmonious functioning of muscles or muscle
groups in executing movements. Hand-eye coordination, therefore, denotes the synchronized working of the
hand and eye muscles during movement execution. Coordinating eye and arm movements is a central aspect
of our natural behavior. Hand-eye coordination relies on a combination of retinal and extra-retinal signals
necessary for accurate movement (4, 28, 29). Numerous sports disciplines demand excellent hand-eye
coordination, which is directly related to visual reaction time and motor response speed (26). Hand-eye
coordination is particularly crucial in individual sports that heavily utilize motor manipulative skills (e.g.,
taekwondo, boxing, karate), team sports such as handball, basketball, volleyball, and sports involving rackets.
Motor coordination capacity encompasses the coupling of the nervous and musculoskeletal systems,
producing a rapid, precise, and balanced motor reaction that can be assessed by measuring and comparing
the reaction time of hand-eye or eye-foot coordination skills (3,14). Visual-motor coordination is essential for
obtaining visual information from the environment about incoming objects (e.g., ball, kick, punch) during
training, necessitating a high level of hand-eye coordination for athletes to react efficiently and quickly to
external stimuli. Besides, they can develop adaptive movements required for specific situations on the field
(25).

The competitive structure of taekwondo has traditionally been characterized as emphasizing physical
attributes such as strength and endurance. However, with evolving competition rules, scoring systems, and
advancements in training science, there has been an increased emphasis on the importance of factors like
enhanced coordination skills and perceptual abilities, in addition to strength, within the competitive domain.
This shift has provided a more holistic focus on developing the comprehensive capabilities of athletes.
Taekwondo competitions necessitate the execution of intricate movement combinations, which demand high
levels of perception, peripheral vision, and coordination. Given these requirements, it is imperative to
investigate the effects of Life Kinetic exercises on taekwondo performance. As such, empirically evaluating
the potential benefits of incorporating Life Kinetic exercises into taekwondo training regimens could yield
valuable insights into optimizing athletes' preparedness for the multifaceted demands of competition. For
these reasons, this study aimed to examine the effects of Life Kinetic exercises on hand-eye coordination
among taekwondo practitioners aged 11-14 years with red belt and above.

METHOD

The present investigation employed a pretest-posttest control group design. The participants were red
belt and above taekwondo athletes who have been in active training at Toros Sports Club and Mezitli Sports
Hall for at least two years. All athletes and parents participating in the study were informed about the study
and measurements. In addition, all participants and their parents read and signed the ethics committee
approved 'Informed Voluntary Consent Form' and 'Informed Parental Consent Form'. From a predetermined
pool of subjects, two groups were formed through random assignment. One group was randomly designated
as the experimental group, while the other served as the control group. Before and after the intervention,
baseline measurements of the dependent variable (hand-eye coordination) were taken using standardized
assessment tools for all participants in both groups.

Research Group

The study sample comprised 30 healthy volunteer taeckwondo athletes (15 girls, 15 boys) between 11 and
14 years of age (x=12,67+ 1,01). Participants were randomly assigned to either the Life Kinetic training group
(n=15; 7 boys, 8 girls) or the control group (n=15; 8 boys, 7 girls) using a random sampling method. In
experimental studies, attention was paid to randomisation assignment in order to reveal the effect of the
procedure and to purify the group from possible confounding variables. In addition, measures such as
balancing, equalisation and stabilisation were taken to ensure balance in the groups. The participants consisted
of athletes who have been practising taekwondo for at least two years, red belt and above. Red belt and above
athletes were determined as the sample of the study in order to ensure that the Taekwondo competencies of
the participants were at the appropriate level and to adapt to the training programme applied. Age, training
year, height and body weight information of the athletes are shown in Table 1 depending on group and gender
variables.
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Table 1. Descriptive data of the experimental and control groups

Groups Gender n_ Age Years of Training  Height (cm) Weight (kg)
Mean SD Mean SD Mean SD Mean SD
Experiment Female 8 12.75 1.28 4.13 1.8 159.87 6.51 46.01 59
Male 7 13.29 0.75 4.86 1.77 161.85 7.49 47.27 6.09
Control Female 7 1229 0.95 3.29 1.38 154.85 7.9 4182  6.25
Male 8 12.38 1.06 3.25 1.03 155.5 10.95 48 12.23

Data Collection

This study was designed in accordance with the Helsinki criteria and an informed consent form including
the purpose, materials and methods of the study was used. Since the participants were younger than 18 years
of age, a parental consent form was prepared and signed by the parents. Participants who voluntarily agreed
to participate in the study were included in the study. Demographic and training history data were collected
from each participant, including height, weight, age, belt rank, and years of taekwondo experience. Baseline
assessments were completed and then all participants began an 8-week training period. The experimental
group participated in the Life Kinetic training program for 45 minutes two days per week in addition to their
regular taekwondo training 4 days per week. The Life Kinetic program was developed and implemented by
the researcher who had received formal training in this methodology. Life kinetic training programme; Special
LK exercises such as coordinated ball throwing, directional changes, parallel ball dance, jumping, cross
movements with sample demonstration, target throwing, throwing the ball by indicating the hand to catch,
forward line jumps, cloth in one hand, ball in the other hand, throwing the ball after rotation, controlled
directional changes, playing with the ball on the badminton racket, rope drills, cross small ball throwing from
the front and back of the body, throwing the ball by indicating the hand to hold. These exercises were applied
to the athletes from simple to complex for eight weeks. Simultaneously, the control group continued their
typical taekwondo training 4 days a week for a period of 8 weeks. Upon completion of the eight-week period,
all participants underwent post-intervention assessments using the same measurement protocols as the
baseline test.

Figure 1. Life Kinetic Exercises
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Data Collection Tools
Purdue Pegboard Test

Hand-eye coordination was assessed using the Purdue Pegboard Test, a widely utilized instrument
designed to evaluate dexterity against age-normed data. The Purdue Pegboard apparatus consists of a
rectangular wooden board with two parallel rows of 25 holes spaced 1 cm apart, accompanied by four cups
along the top to hold small cylindrical pins, washers, and collars. It was originally designed by Joseph Tiffin
of Purdue University, West Lafayette, IN, in 1948 (13). The test comprises four distinct subtasks administered
in a standardized sequence:

1. Participants inserted as many pins as possible into the row of holes on the right side using only their
right hand within 30 seconds.

2. The same procedure was then performed with the left hand on the left row of holes.

3. Participants were instructed to bi-manually insert pins into the parallel rows simultaneously for 30
seconds.

4. In the assembly task, participants constructed "pin-washer-collar-washer" assemblies by alternating
between hands for 60 seconds, with each complete assembly scoring 4 points.

For each subtask, the respective score (number of pins, assemblies) was recorded on the measurement
form. This multifaceted assessment evaluates distinct components of hand-eye coordination, including
unilateral and bilateral dexterity, as well as motor sequencing skills integral to many activities of daily living
and sports.

Figure 2. Purdue Pegboard Test

Data Analysis

Two-factor mixed design ANOVA with repeated measures was used to evaluate the effects of Life Kinetic
training on hand-eye coordination. The normality of the dependent variable was tested at each level of the
independent variables using the Shapiro-Wilk test and standard skewness values (5), and the data were found
to be normally distributed. Levene's test was conducted to assess the assumption of homogeneity of variances.
In cases where this assumption was violated, Pillai's Trace test results were interpreted for mixed ANOVA
models (11). An alpha level of 0.05 was used as the significance criterion for all statistical tests. In addition,
effect size values showing how much of the variance in the dependent variable is explained by the
independent variable are also given in the study. In 12 value, 0.02 is considered as low effect size, 0.13 as
average effect size and 0.26 and above as large effect size (5).

Ethical approval and institutional permission

Prior to commencing the study, ethics approval was obtained from the Mersin University Sports Sciences
Ethics Committee (approval number: 08/08/2022-011).
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FINDINGS

The hand-eye coordination assessment comprised four distinct subtests: right-hand placement, left-hand
placement, bimanual placement, and assembly. Therefore, descriptive statistics of the findings are presented
in separate tables as placement and combination tests.

Table 2. Descriptive statistics of the right, left and pair hand placement scores (number of pins) of the groups

Subtests/Tests Right Hand Placement  Left Hand Placement  Pair Hand Placement
Group N Mean+SD Mean+SD Mean+SD
Experiment 15 13.80+1.32 13.00+1.51 21.20+1.82

Pre-test Control 15 13.40+2.13 12.67+1.58 20.80+2.11
Total 30 13.60+1.75 12.83+1.53 21.00+1.94
Experiment 15 15.80+1.65 15.20+2.07 23.73+2.40

Post-test Control 15 14.06+1.79 13.60+1.18 21.80+2.14
Total 30 14.93+1.91 14.40+1.81 22.77+2.44

Descriptive statistics indicated comparable pretest mean scores between the experimental and control
groups across all four subtests, suggesting no initial group differences. Following the 8-week intervention
period where the experimental group underwent Life Kinetic exercise training, descriptive data revealed a
marked increase in mean scores for the experimental group coupled with a relatively smaller increase for the
control group. To evaluate the statistical significance of these observed differences in mean scores, a series of
mixed analysis of variance (ANOVA) models were conducted separately for each of the four subtest measures,
with time (pretest vs. posttest) as the within-subjects factor and group (experimental vs. control) as the
between-subjects factor. The ANOVA results are summarized below:

Table 3. Mixed design ANOVA results for the difference in right, left and pair hand placement scores of the
experimental and control groups

Subtests Right Hand Placement Left Hand Placement Pair Hand Placement
Factors F P Eta square F P Eta square F P Eta square
Group 3575 0069 0113 3255 0082 0.104 2799 0105  0.091
(Experimental/control)

Measurement 19.823  0.000* 0.415 45474 0.000% 0.619 26287 0.000* 0.484
(pretest/posttest)

Group*Measurement 4.956 0.034* 0.150 7.436 0.011* 0.210 4951  0.034* 0.150
p<0.05

According to the Table 3, for the right hand placement subtest, the mixed ANOVA revealed a significant
interaction between time and group (F(1,28) =4.956, p<0.05, 2 =0.15). This indicates that Life Kinetic exercises
had a differential effect on right hand placement over time based on group membership. When the eta squared
value is examined, the moderate effect size (12 =0.15) suggests a meaningful impact. Furthermore, a significant
main effect of time was observed (F(1,28) =19.823, p<0.05, 2 =0.415), demonstrating that right hand placement
scores changed significantly across the study period. This finding supports the effectiveness of Life Kinetic
exercises in improving right hand placement. Overall, both groups demonstrated improvements in right hand
placement over time, the degree of improvement was significantly greater for the experimental group that
received Life Kinetic exercise training compared to controls. This provides evidence that Life Kinetic exercises
facilitated enhanced visuomotor dexterity specific to the right hand.

Analysis of left hand placement test, demonstrated a significant interaction between group assignment
and time (pre- vs. post-intervention) on left hand placement scores (F(1,28) =7.436, p<0.05, 12 =0.21). This
suggests that Life Kinetic exercises produced a differential effect on left hand placement over time, dependent
on group membership. The effect size (2 =0.21) indicates a moderate impact of the intervention. Additionally,
a significant main effect of time was found (F(1,28) =45.474, p<0.05, 12 =0.619), demonstrating a substantial
change in left hand placement scores across the study period. These finding highlights that approximately
62% of the variance in performance can be attributed to the time factor (pre- vs. post-intervention).
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The ANOVA results regarding the difference in the pair hand placement scores revealed that there was
a significant interaction between group assignment (experimental vs. control) and time (pre-intervention vs.
post-intervention) (F(1,28) =4.951, p<0.05, n2=0.15). Life Kinetic exercises showed a moderate level of
effectiveness on the double hand placement test (2=0.15). When the effect of the measurement factor was
analyzed, the difference was significant (F(1,28) =26.287, p<0.05, 12=0.484). In addition, the measurement factor
explained 48% of the performance change. It can be suggested that Life Kinetic exercises were effective in
increasing the double hand placement test scores. The group variable alone was not an effective factor on the
double hand placement test (F(1,28) =2.799, p>0.05).

Table 4. Descriptive statistics of the groups' combination test scores (number of pins)

Test Group N Mean+SD
Experiment 15 30.07+2.89
Pre-test Control 15 28.13+3.22
Total 30 29.10+3.16
Experiment 15 34.00£3.09
Post-test Control 15 29.20+3.93
Total 30 31.60+4.24

The experimental group demonstrated a greater increase in the number of placements from pre-test to
post-test (approximately 13%) compared to the control group (approximately 4%). ANOVA results (see table
4) were used to determine the statistical significance of this difference.

Table 5. Mixed design ANOVA results for the difference in the combination test scores of the experimental
and control groups

Factors F P Eta square
Group 8.783 0.006* 0.239
(Experiment/control)

Measurement 37.000 0.000* 0.569
(pretest/posttest)

Group*Measurement 12.163 0.002* 0.303
p<0.05

Analysis of the combination test scores revealed a significant interaction effect between group assignment
(experimental vs. control) and time (pre- vs. post-intervention) (F(1.28) =12.163, p<0.05, n2=0.303). This
indicates that Life Kinetic exercises produced a differential effect on combination test performance depending
on group membership. Life Kinetic exercises showed a high level of effectiveness on the unification test
(n2=0.303). The measurement factor also shows a significant difference within the groups (F(1,28) =37.00,
p<0.05, n2=0.569). This finding suggests a substantial change in combination test scores across the study
period, with approximately %57 of the variance in performance attributable to the time factor (pre- vs. post-
intervention).

DISCUSSION AND CONCLUSION

The present study aimed to investigate the effects of Life Kinetic training on hand-eye coordination in
youth taekwondo athletes, as assessed by the multidimensional Purdue Pegboard test. Analyses revealed
significant interactive effects between group and time for right hand placement, left hand placement, bimanual
placement, and the combination assembly task (all p<.05). These statistically significant interactions indicate
that improvements in hand-eye coordination skills from pre- to post-test differed meaningfully between the
Life Kinetic training group and control group across all test components. Specifically, while modest
improvements were observed in the control group over the 8-week period, the experimental group that
received supplemental Life Kinetic exercises demonstrated markedly greater gains in hand-eye coordination
performance. The interaction effect sizes ranged from moderate to large, highlighting the substantial impact
of the Life Kinetic intervention.

The study findings align with previous research demonstrating the efficacy of Life Kinetic (LK) training
for enhancing hand-eye coordination abilities in youth populations. For instance, Biiyiiktas (2) observed
improvements in coordination skills among 10-14 years old tennis athletes after a 12-week LK training
intervention. Similarly, Yasar et al. (3) found partial positive effects of a 10-week LK program on hand-eye
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coordination in young archers. Orhan (20) also concluded that kinetic brain exercise protocols including LK
activities benefited hand-eye coordination and academic achievement in 9-10 years old children. This study
builds upon existing research investigating the benefits of LK exercises for motor skills development. In
another study by Duda (7), the effects of applying the Life Kinetic method to football education on the
effectiveness of football teaching were examined. The research group consisted of 48 football players aged 14-
15 years and the study was conducted between 2010-2014. The results of the study showed that football
training with the Life Kinetic method increased the motor efficiency of the players. This finding suggests that
long-term Life Kinetic exercises can support physical development in athletes. In another study, athletes with
an average age of 12.25 years and studying at a football school were included in the study to examine the effect
of 8-week Life Kinetic training on coordinative abilities. The results showed that Life Kinetic training was
effective on balance, rhythm and orientation, but not on differentiation ability (23). Ozsengezer and Top (21)
examined the impact of LK exercises on coordination skills in 18 middle school students (aged 10-14 years)
with mild intellectual disabilities. Their findings demonstrated that regular LK training over a 10-week period
yielded positive contributions to coordination development. These findings from the extant literature provide
support for the potential effectiveness of LK exercises in our own study. Collectively, this body of evidence
highlights the potential for LK training to facilitate visuomotor coordination development during critical
periods of motor skill acquisition and neural plasticity in youth.

The hand-eye coordination process proceeds in a highly structured way. It involves initial visual
localization of the target, focused attention to it, perceptual recognition of its spatial location, cognitive
processing, schema development for reaching, and finally activation of limb muscles to perform the movement
(8). Given this complex sequence, attention and concentration play a critical role in successful hand-eye
coordination. Therefore, this section reviews existing research examining the effects of Life Kinetic exercises
on attention and concentration. In a study by Komarudin (12), the effect of Life Kinetics exercises on the
concentration of athletes in various team (basketball, soccer, volleyball) and individual (karate, archery,
badminton) sports was investigated. After 11 weeks of training, a significant improvement was observed in
the concentration levels of both team and individual athletes (12). These findings align with Awwaludin et al.
(1), who examined the influence of diverse brain training models on concentration in basketball players. Their
research suggests that such training programs can indeed impact concentration, with this effect potentially
interacting with an individual's inherent intelligence. In a study conducted on taekwondo athletes similar to
our study, Wijaya et al. (30) reported that Life Kinetic exercises improved the technical skills of athletes with
low and high concentration levels in taekwondo athletes. Further supporting evidence comes from Yildirim
(32), whose study evaluated the effects of Life Kinetic training on volleyball players' attention and
concentration. Their findings demonstrated a notable increase in these cognitive skills within the Life Kinetic
training group. Similarly, Sugandi et al. (28) investigated the impact of learning models incorporating Life
Kinetics on elementary school students' concentration levels. Their results emphasized the effectiveness of
such models in enhancing student concentration. Griinke (9) explored the influence of Life Kinetic training on
attention and fluid intelligence in children with severe learning disabilities. This study revealed a significant
advantage in attention and cognitive processing speed for the group receiving Life Kinetic training compared
to the control group. These findings highlight a potential link between children's coordination skills and
cognitive performance speed (9). Therefore, a review of the literature reveals a convergence of results with our
own study. These studies collectively suggest that Life Kinetic exercises offer positive benefits for
concentration development in athletes, students, and individuals with learning disabilities.

In conclusion, although previous research has focussed on other sports, this study extends these findings
to taekwondo. When evaluated together with other studies in the literature, it can be said that Life Kinetic
exercises can be an important tool to improve the performance of athletes, students and disadvantaged
individuals. The findings provide evidence that incorporating Life Kinetic (LK) training into taekwondo
practice can provide significant benefits for athletes' hand-eye coordination. Improvements in multiple skill
components suggest that LK training can potentially enhance overall tackwondo performance. Educators,
coaches and therapists can improve participants' coordination, attention and concentration skills by
integrating Life Kinetic exercises into their programmes. This can lead to noticeable improvements in both the
physical and cognitive performance of individuals. Further research should investigate the potential
mechanisms underlying these improvements and explore the long-term benefits of LK integration in various
sport disciplines.
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Abstract

The aim of this study was to investigate the relationship between the horizontal push-off against the pool wall and
the land-based vertical jump performance during the tumble turn in freestyle swimming technique. Twenty-one young
male swimmers (age:15.7+1.53 years; height:176.3+7.07 cm; body weight:63.7+7.61 kg) with at least four years of swimming
training experience were participated in the study. In this study, the swimmers were tested on land and in the water. To
examine the land based vertical jump performance, the countermovement jump, and the drop-jump (25 cm height) tests
were performed. In the pool tests, the swimming times at 20 m, 25 m and, 5 m after the tumble turn were recorded. The
relationship between land based and in water performance were analyzed using Pearson Correlation Test. A significant
relationship was found between the tuck index and the drop jump height (p<0.05). A strong positive correlation was found
between the tuck index angle, the 25 m swimming time, and the average speed for the last 5 m before the turn (p<0,05). As
a result, it was investigated that increasing the vertical jump training and the land-based training can also increase the
swimming performance. It is recommended that swimming coaches include lower extremity vertical strength training
exercises on land in training programs.

Keywords: Acceleration, Tuck Indeks, Countermovement-jump, Drop jump, Plyometric jump
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Serbest Stil Yiizmede Takla Déniisleri Sirasindaki Yatay itis ve Karada Yapilan Dikey Sigrama Arasindaki
iliskinin incelenmesi

Ozet

Bu ¢alismanin amaci, serbest stil yiizme tekniginde takla doniisii sirasinda havuz duvarina karsi yapilan yatay itis
ile karada yapilan dikey si¢rama performans: arasindaki iligskiyi aragtirmaktir. Calismaya en az dort yillik yiizme
antrenman deneyimi olan 21 geng erkek yiiziicii (yas:15.7+1.53 yil; boy:176.3+7.07 cm; viicut agirhig:63.7+7.61 kg) dahil
edilmistir. Bu ¢alismada yiiziiciiler karada ve suda test edilmistir. Karada dikey sigrama performansini incelemek icin
countermovement-jump ve drop-jump (25 cm yiikseklik) testleri yapilmistir. Havuz testlerinde, 20 m, 25 m ve takla
doniisiinden sonraki 5 m yiizme siireleri kaydedilmistir. Karadaki ve sudaki performans arasindaki iliski Pearson
Korelasyon Testi kullanilarak analiz edilmistir. Tuck indeksi ile drop jump yiiksekligi arasinda anlaml bir iliski
bulunmustur (p<0,05). Tuck indeks agis1, 25 m yiizme siiresi ve doniisten 6nceki son 5 m'deki ortalama hiz arasinda giiclii
bir pozitif korelasyon bulunmustur (p<0,05). Sonug¢ olarak, dikey sigrama antrenmaninin ve kara antrenmaninin
artirllmasimin yiizme performansini da artirabilecegi tespit edilmistir. Yiizme antrendrlerinin antrenman programlarina
karada alt ekstremite dikey kuvvet antrenmani egzersizlerini dahil etmeleri 6nerilmektedir.

Anahtar Kelimeler: fvmelenme, Tuck indeksi, Countermovement-jump, Drop jump, Plyometric jump

INTRODUCTION

Swimming races are examined under the following four main headings: start, clean swim, turn and finish
(23, 25). The push-off or wall contact during the turn phase plays a direct role in determining the speed at
which the swimmer leaves the wall (6, 37). The most preferred turning technique in freestyle swimming is the
tumble turn. The tumble turn phase consists of five stages: wall approach, tumble, wall contact, wall push-off,
and underwater phase (31). The underwater phase divided into two phases: the glide and the underwater
propulsion phase (30, 32, 20). According to the results of Lyttle et al’s (19) study, there is an effective time
saving in turns by using the wall push-off and glide phases. Previous literature has reported that turns account
for up to 30-56% of the race and that turn times affect the performance of the race (3, 38).

Well-developed muscles and muscular strength play an important role in the development of swimming
performance (7). Maximal explosive muscle strength of the lower extremities is one of the important
parameters affecting athletic performance (40). The progression of the swimmer's speed in freestyle is also
related to the improvement of the swimmer's strength to push-off during the turns. Therefore, determining
the lower extremity strength and preparing the training programs of the athletes in this direction is of great
importance in terms of increasing athletic performance (16).

Studies have reported that effective and coordinated work of arm stroking, leg kicking, and trunk
movements increase the propulsive force (10, 28). Although it has been demonstrated that swimmers' start
and turning abilities increase with the increase in leg extensor muscle strength, it is recommended for
swimming coaches to give priority to strength training during their training sessions (12). In order to improve
swimming performance with strength training, there must be a well-planned combination between applied
swimming training and dryland training (34). Born et al. (3) reported an increase in total turn time, measured
from 5 to 10 meters after pushing off the wall, as the race distance increases. This increase in turn time also
corresponds to a greater contribution to the overall swim time.

The start and the first 15 m start time influence the finish times of the race (27). Similarly, turns in
swimming are important in determining the outcome of the swimming competition; the improvement of the
turns has an effect on the shortening of the swimmer's final time (26). It has been reported that improving the
turn technique to an excellent level can lead to a reduction of 0.20 s per turn in competitions (21).

Fifty-meter freestyle swimming is based on anaerobic power generation system, which requires a high
level of strength and speed (4, 14). The start strategy in swimming competitions is characterized by the athlete
moving away from the starting block as quickly as possible and with the greatest possible acceleration.
Therefore, the departure from the starting block can be viewed as an explosive event with a motion pattern
that requires high power generation for a short period of time (29). In a study, a significant correlation between
swimmers' lower extremity strength and output performance indicated (17). Vertical jump performance is
associated with grab, swing, track start (1) and kick start (2, 23). The link mechanisms between strength and
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output performance (e.g., power) are naturally multifactorial. Strength or maximum force production is an
important component of sprint swimming. West et al. (39) revealed that lower extremity strength, maximum
vertical strength, and maximum horizontal strength have an important role in power production at the
beginning of swimming. Leg strength is as important in the start technique as it is in turning technique in
water.

The vertical jump test is an easy test for both trainers and athletes in terms of applicability. Land exercises
are generally aimed at increasing the leg strength of an athlete. The increase in leg strength, especially the
strengthening of the knee extensor muscles, positively affects the vertical jump (9, 33). It is thought that the
vertical jump and plyometric exercises performed on land will affect the acceleration of the tumble turn in
water and the initial acceleration after the turn. Therefore, in this study, the aim is to examine the relationship
between horizontal push-off against the wall and land-based vertical jump performance in freestyle tumble
turn technique.

METHOD
Research Model

This research is carried out using experimental study design to determine the relationship between
tumble turn kinematics and jumping performance.

Characteristics of the subjects

Twenty-one male swimmers (age: 15.7£1.53 years; height: 176.3+7.07 cm; weight: 63.7+7.61 kg; BML:
20.52+1.49), who have 4 years of training experience and have been performing swimming training for 6 days
a week, were participated in the study.

Ethical approval and institutional permission

This study was evaluated with the protocol code of 09.2019.115 from Marmara University Faculty of
Medicine, Clinical Research Ethics Committee. Informed consent to the experimental procedure was obtained
from the participants before the beginning of the study as required by the Helsinki declaration (1964).

Procedures

Warm-up protocol: Before starting the tests, a warm-up protocol was applied to all swimmers on land
and in water. After 10 minutes exercise on land (cross-runs, short sprints, heel and toe walking, squat, etc.),
they swam 100 m freestyle in the pool.

Countermovement jump (CM]J): The participants were asked to bend their knees, not exceeding 90
degrees, and jump as high as possible from this position, while the body was in an upright position on the
force platform, with their feet bare and shoulder-width apart and hands at their waist. This test was repeated
three times, a rest period of 15 seconds was given between the repetitions, and the average of the three
repetitions was recorded as the countermovement jump value.

Drop jump (DJ]) from a 25 cm height: The participants, ready by standing upright on the 25 cm high
springboard, with their feet bare and shoulder-width apart, were asked to land on the force platform in front
of them with both feet, jump after falling and land on the force platform again. This test was repeated three
times, a rest period of 15 seconds was given between the repetitions, and the average of the three repetitions
was recorded as the drop-jump value (from a 25 cm height). Dryland tests of countermovement jump and
drop-jump from 25 cm were measured using the Tekscan MatScan® System force platform (Boston, USA).

In order to detect the acceleration during the vertical jump, the accelerometer (Xsens, Technologies B. V.
Netherlands) sensor was placed in a waterproof case and fixed to the lumbar region of the participants with
the help of an elastic band. Data from Xsens system were recorded at a sample frequency of 100 Hz. After the
vertical jump tests were completed, in-water measurements were recorded.

For the in-water tests, the participants were asked to swim freestyle in a 25 m pool at 50 m race pace and
maintain this pace until the 10th meter after tumble turn. Participants were asked to use track start technique
and starts were performed in accordance with the international competition protocols.
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The 20 m, 25 m, and 5 m (before and after tumble turn) swimming times of the freestyle-swimming
participant were determined with a hand chronometer, and the tumble turns were recorded with the GoPro
Hero 6 (GoPro®, Inc, , CA). The last 5 m average speed before the turn, 5 m average speed and 25 m average
speed after the turn, tuck index (distance between the hip and the pool wall during the turn), and knee joint
flexion angle during the turns were recorded and calculated with the recorded time and image data. The
acceleration created by the participants in the horizontal plane after the tumble turn was recorded triaxially
(%, y, z) with Xsens, which was also used during the vertical jump tests, and calculations were made with the
obtained data.

Data analysis

Three-axis data obtained from the Xsens accelerometer placed in the lumbar region of the participants
were normalized with the formula =/ ax2 + ay2 + az2 and calculated as combined acceleration. Evaluations
were made based on combined acceleration (18).

Reactive strength index (RSI) from 25-cm drop jump (DJ) data were calculated using the following
formulas: (RSI = leap height/ground contact time) and leap height = (0.00980665*(airtime/2)2) /2.

Statistical analysis

The first step was to assess the normality of distribution of the variables using the Shapiro-Wilk test (p <
0.05). Data were normally distributed. The relationship between drop-jump contact time, drop-jump hover
time, drop-jump height, drop-jump reactive strength index (RSI), countermovement-jump average time,
countermovement-jump height, turn acceleration, last 5 m average speed, last 5m average turn speed, and 25
m average speed were evaluated by using the Pearson Correlation test.

FINDINGS

Descriptive statistics of on land and in-water test results were shown on Table 1 and Table 2.

Table 1. On land test results

N=21 Drop Jump Countermovement Jump
MeanzSD MeantSD

Hang time (s) 466.01+90.24 512.38+62.53

Height (cm) 40.71+8.40 32.63+7.83

Knee flexion angle (%) 80.37+8.48 83.43+9.91

Acceleration (m/s?) 3.28+0.89 4.27+2.03

Reactive strength index (m/s) 0.477+0.108 o

Time on ground during landing (s) 530.85+59.82 -

CMJ: Countermovement Jump; DJ: Drop Jump

On land drop jump and countermovement jump test kinematic parameters’ mean and standard
deviations are shown in the table above (Table 1).

Table 2. In-water test results

Tumble Turn

N=21 Mean+SD
25 m swimming time (s) 13.16+0.62
Time of the last 5 m before turn (s) 3.419+0.19
Time of the first 5 m after turn (s) 2.404+0.44
25 m average speed (m/s) 1.81+0.40
Average speed of the last 5 m before turn (m/s) 1.46+0.07
Average speed of the first 5 m after turn (m/s) 2.08+0.27
Tuck index (cm) 70.50+11.57
Turn acceleration (m/sn?) 1.88+0.25

In water tumble turn test kinematic parameters’ mean and standard deviations are shown in the table
above (Table 2).
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Table 3. The relationship between the tumble turn data and, on-land and in-water test results

N=21 r P
25 m swimming time (s) -.597** .003
DJ reactive strength index (m/s) 445* .025
DJ acceleration (m/s?) .560** .006
Turn acceleration CM]J height (cm) 548+ .006
(m/s?) CM] knee flexion angle (°) .543** .010
CM]J acceleration (m/s?) .795** .000
Tuck index (cm) -.781% .000
Average speed of the last 5 m before turn (m/s) .563** .005

CM]J: Countermovement Jump; DJ: Drop Jump; *: p< 0.01, **: p<0.05

Pearson correlation tests showed that tumble turn acceleration was correlated with 25 m swimming
performance and both on land and in water test kinematic parameters (r= 445-781; p<0.05) (Table 3).

Table 4. The relationship between tuck index and, on-land and in-water test parameters

N=21 r p
25 m swimming time (s) .589** 0.00
DJ height (cm) -.374% .048
D] reactive strength index (m/s) -.449* .011
Tuck Index DJ acceleration (m/sn?) -.734%* .000
(cm) CM] height (cm) -513* .009
CM] acceleration (m/s?) -.676** .000
Turn acceleration (m/s?) -.781** .000
Average speed of the last 5 m before turn (m/s) -.425* .020
Average speed of the first 5 m after turn (m/s) 512%* .009

CMJ: Countermovement Jump; DJ: Drop Jump; *: p<0.01, **: p<0.05

Pearson correlation tests showed that tuck index was correlated with 25 m swimming performance and
both on land and in water test kinematic parameters (r= 374-781; p<0.05) (Table 4).

DISCUSSION AND CONCLUSION

This study was conducted to determine the relationship between the horizontal push-off during a tumble
turn in the water and land-based vertical jump performance. Jumping is an important performance
determinant in swimming. In addition, it is known to be a valid ability identification mark that has the
potential to distinguish between elite and non-elite athletes (24). In the present study, the CM] height, CM]
and DJ acceleration, and DJ reactive strength index increased the turn acceleration and thus positively
influenced swimming performance. Also, increasing the average swimming speed in the 5 m before the turn
increased the turn acceleration. Furthermore, decrease in the turn acceleration also decreased the tuck index.
The increase in DJ height, acceleration, reactive strength index and CM] height and acceleration decreased the
tuck index, indicating that tuck index is decreased in swimmers with greater leg power. Similarly, the fact that
the increase in tuck index increased the 25 m swim time suggests that the tuck index should be decreased by
increasing leg power to improve performance.

Turn performance in swimming contributed up to 30-56% of the total race time, with the effect on the
performance remaining consistent as the race distance increased (3, 38). A similar effect of the turn
performance was found in the present study, whereby an increase in turn acceleration resulted in a decrease
in the 25 m swimming time. These findings has led researchers to investigate the kinetic and kinematic
parameters that affect turning performance. In the literature, it has been reported that the lower extremity
strength is an important predictor of turning and swimming performance (13, 15). A study by Jones et al. (13)
revealed that elite swimmers demonstrated superior strength and power characteristics and better the
swimming turn performance compared to less experienced swimmers. These findings indicated a very large
differences which were evident in squat jump peak velocity (elite swimmers: 2.9+0.5 m.s-1, subelite swimmers:
2.3+0.2 m.s-1), suggesting that elite male swimmers with enhanced swimming turn abilities were 30-50% more
powerful than subelite males. These results are similar to our findings in which a moderate to high correlation
has been found between jump and turning performance (Table 3). However, in this study, the evaluation of
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lower extremity power with a different jump test (squat jump) and the lack of correlation statistics between
power and turn performance do not allow numerical comparison.

In another study by Keiner et al. (15), the relationships between lower extremity strength, jump
performance, and swimming performance as well as start and turn performances were examined. They found
that 1 RM squat strength (r=-0.54), S] height (r=-0.65) and CM] height (r=-0.75) has moderate to high correlation
with turn time. In the present study the turn performance also found to have moderate to high correlations
with both drop jump and CM]J parameters (Table 3) with a similar CMJ height (Keiner et al. CMJ : 32.93+7.00
cm; our study: 32.63+7.83 cm). The positive correlations that has been found in the present study between turn
and jump performances is consistent with the results of the aforementioned study.

In the light of the data obtained in this study, a significant relationship was found between the turn
acceleration, the vertical jump height and the drop jump reactive strength index (RSI). Therefore, it is thought
that the vertical jump and plyometric exercises performed in land training will affect the acceleration of the
turning in the water and the initial acceleration after the turn. Although the number of turns in the short course
competitions vary according to the branches, the fact that it is three times more than the long course reveals
the importance of the turn acceleration and the high average speed in the first 5 meters after the turn. The
swimmers’ ability to demonstrate these characteristics suggests that a training program incorporating leg
power exercises can be efficient for improving turning performance. Studies by Hermosilla et al. (11) and Jones
et al. (13), Sammoud et al. (34), Canas et al. (5) that shows lower extremity strength training improves turning
and swimming performance also supports this suggestion. Furthermore, In the study conducted by Yapic
and Cengiz (40), a relationship was found between 50 meters swimming time and 30 meters sprint time on
land (40). It was stated that in order to swim 50 meters fast, one must be also fast on land. The correlation of
the test results measured on land and in water in their study is similar to our study in terms of the correlation
between power test results on land and in water. Moreover, in addition to enhancing jump performance, the
tuck index, which is the angular degree of the lower extremity during the turn, was found to improve both
turn performance and 25 m swimming time.

Puel et al. (31) reported that when the phases of the turn technique in freestyle swimming were evaluated,
the important factors were found to be wall approach, tumble, wall contact, push-off, and glide. They reported
that the performance of the turn increases when a higher horizontal force is created during the push-off phase
of the tumble turn (31). In the light of the findings of the present study, the significant relationship between
the turn acceleration, tuck index and the drop jump and CM] performance, and the average speed of the first
5 m after the turn is in parallel with their data. Furthermore, Nichol et al. (26) found that the average speed of
approaching the wall, especially 5 m before the wall, has strong positive correlation (r=0.854) with male
swimmers’ freestyle total turn time (26). We also found that turn acceleration has moderate correlation with
the average speed of the last 5 m before turn (r=0.563). Born et al. (3) also reported that in freestyle tumble
turns, the last 5m times approaching the wall were correlated with faster swimming velocities, based on the
results obtained from the 2019 European Short Course Swimming Championships. These results show that
faster male swimmer are able to perform better turn and swimming performance. Additionally, they also
stated that the 5m gliding time after the wall push-off is correlated with turn and swim performance. In our
study, the average speed of the first 5 m after the turn was not found to be correlated with turn acceleration.
In addition, the time for the last 5 m before the turn found to be 2.29-2.93 seconds (3, 25) which is lower than
our results. It has been found that gliding phase after push-off is mainly determined by the horizontal force
applied to the wall (26, 35) and the elite swimmers showed higher on-wall force production than sub-elite
swimmers (13). As the swimmers in the aforementioned studies has higher level of swimming experience (i.e.,
European championship competitors, Olympics, or World Championships), this may have caused the results
to be different.

In the light of the data obtained in this study, a significant relationship was found between the turn
acceleration, the vertical jump height and the calculated jump strength index (RSI). Therefore, it is thought
that the vertical jump and plyometric exercises performed in land training will affect the acceleration of the
turning in the water and the initial acceleration after the turn. Although the number of turns in the short course
competitions vary according to the branches, the fact that it is three times more than the long course reveals
the importance of the turn acceleration and the high average speed in the first 5 meters after the turn.
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Weimar et al. (38) reported a speed of 1.90 m/s in water during a study that includes countermovement-
style horizontal push movements both in and out of the water. It is thought that this propulsion speed from
the wall is lower than the first 5 m speed after the turn in this study due to the arrival speed to the wall.

During turn execution, feet depth and tuck index are critical kinematic parameters that influence turn
quality. Therefore, it is essential to analyze the effect of these variables on the characteristics of the turn (36).
In the present study, it has been found that there is a negative correlation between the tuck index and the turn
acceleration during tumble turn. In the study by David et al. (8) no significant relationship was found between
the tuck index and the 5m time after the tumble turn, which is inconsistent with the results of the present
study. In this study, we have found that swimmers who tucks from a longer distance from the wall achieve
faster average speed of the first 5 m after turn (Table 4). Longer wall distance during tuck, which means less
range of knee joint angle, reduces the time to extent lower limbs and swimmers turn further away from the
wall, thus have to cover a shorter distance (8). But, the longer the tuck index increased 25 m swim time. This
can be due to the fact that there is also gliding and stroking phases during 25 m swim which may affect the
swim time. Whereas Skyriene et al. (36) reported a positive correlation between tuck index and swim time 7.5
m before the turn, which is in parallel showing that faster swimmers get closer to the wall before the tuck.
Studies in the literature that consider the optimal Tuck Index to be around 0.7 (36). But, the tuck index in the
present study is the distance of the hip from the wall, and it is not normalized to leg length as the
aforementioned studies. Therefore, no numerical comparison could be conducted.

CONCLUSIONS

It is found that there is a direct correlation between the vertical jump values obtained in this study and
the horizontal push-off values during the tumble turn. Therefore, it is thought that improving the vertical
jump performance will increase the horizontal propulsion performance in water. Vertical jumps that are made
during on-land exercises will have a positive effect on horizontal push-off during in-water rotation or turn. It
is recommended for swimming coaches to incorporate lower extremity vertical strength exercises to be
performed on land into their athletes' daily training programs.
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Abstract

This research was conducted to examine the e-learning readiness levels of university students who were
subjected to distance education during the COVID-19 pandemic process regarding the theoretical and applied
courses. The sample of the study consisted of 65 sports sciences faculty students studying in the spring semester of
the 2020-2021 academic year. In the experimental study, students who took applied “athletics” and theoretical
“sports sociology” courses formed the experimental group. The “Readiness for E-learning self-assessment scale”
was used as data collection tool. Frequency, t tests, and Kruskal Wallis tests were used to analyze the data.
According to the research findings, a positive increase was seen in the attitudes of university students with
technology access, online relationships, online skills, technical skills, motivation, and the importance of success.
The attitudes of the students who studied the theoretical “sociology of sports” course were high compared to those
who took a meaningfully practical “athletics” course. As a result of the research; it was understood that attitudes
towards distance education increased, there was no difference according to gender and it was more effective in
theoretical course contents. In line with these results, it can be suggested that theoretical courses can be taught via
distance education.

Keywords: E-learning, self-assessment, theoretical course, applied course, distance education.

Universite Ogrencilerinin Teorik ve Uygulamali Derslere Yonelik E-Ogrenmeye Hazirbulunusluk
Diizeylerinin incelenmesi

Ozet

Bu arastirma, COVID-19 pandemisi siirecinde uzaktan egitime tabi tutulan tiniversite 6grencilerinin teorik
ve uygulamali derslere iliskin e-6grenmeye hazirbulunusluk diizeylerinin incelenmesi amaciyla yapilmistir.
Aragtirmanin 6rneklemini 2020-2021 egitim-6gretim yili bahar déneminde 6grenim goren 65 spor bilimleri
fakiiltesi 6grencisi olusturmustur. Deneysel ¢alismada deney grubunu uygulamali “atletizm” ve teorik “spor
sosyolojisi” derslerini alan 6grenciler olusturmustur. Veri toplama araci olarak “E-6grenmeye Hazirbulunugluk Oz
Degerlendirme Olgegi” kullanilmistir. Verilerin analizinde frekans, t testleri ve Kruskal Wallis testleri
kullanilmigtir. Arastirma bulgularina gore {iniversite 6grencilerinin teknolojiye erisim, ¢evrimigi iligkiler, ¢evrimici
beceriler, teknik beceriler, motivasyon ve basarmin énemi ile ilgili tutumlarinda olumlu bir artig goriildii. Teorik
“spor sosyolojisi” dersini alan Ogrencilerin tutumlari, anlamli diizeyde uygulamali “atletizm” dersini alan
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ogrencilere gore daha yiiksek ¢ikmistir. Arastirma sonucunda; uzaktan egitime yonelik tutumlarin arttigs, cinsiyete
gore farklilik olmadig1 ve teorik ders igeriklerinde daha etkili oldugu anlagilmistir. Bu sonuglar dogrultusunda
teorik derslerin uzaktan egitim yoluyla islenmesi dnerilebilir.

Anahtar Kelimeler: E-6grenme, 6z degerlendirme, teorik ders, uygulamali ders, uzaktan egitim.

INTRODUCTION

COVID-19 illness produced by the new type of coronavirus (SARS-CoV-2) emerged in Wuhan, China
in December 2019. The virus, with a high transmission rate, has affected the whole world, especially European
countries (31). In this process, to reduce the spread of infectious diseases in society by breaking the significant
chains of transmission, the suggestions of educational institutions not to continue education face-to-face were
considered. In this context, to reduce the spread of the COVID-19 pandemic, formal and non-formal education
institutions in most countries have temporarily suspended education. T.R. Ministry of Health after their formal
education in schools that had seen the first cases of coronavirus in Turkey on March 11, 2020 was closed
temporarily as of March 25, 2020 on Thursday (16). While universities made their existing distance education
systems available to all students during the coronavirus pandemic, educational institutions that did not have
a distance education system tried to interchange with distance education by developing a new infrastructure.
In this regard, primary, secondary, and higher education institutions completed the 2nd semester of the 2019-
2020 academic year with the distance education model. The distance education method was used mainly for
theoretical lessons in the term before the coronavirus pandemic. For this reason, while the theoretical lessons
conducted after the pandemic can be easily performed; it has been a bit difficult to carry out in practical courses
(18). With the decision of the senate, Nigde Omer Halisdemir University decided to maintain the teaching
with distance education in the 2020-2021 academic year.

Since education is a service that the state will provide fairly to all its citizens, it is an important process
that must be continued without interruption. Especially in primary and secondary education where
compulsory education is applied, different methods such as bussed education, boarding school or distance
education can be used when educational institutions cannot be opened or when individuals cannot go to
educational institutions. The easiest of these methods is the distance education model (18). Distance education
is a model that requires a student-centered, independent learning and management culture based on
information and communication technologies. Different information communication has to take place
between students, teachers, administrators and even technical staff. The success of a student in face-to-face
education does not mean that he/she will be successful in the distance education process. Internet-based
distance education has started to become widespread recently, and many experts have begun to question
whether or not distance learning students are prepared to be successful in this ambiance (29).

Distance education is an innovative education model that is independent of time and place, and entirely
carried out in virtual environments, where students and teachers do not have to be together. Distance
education can be used for all education levels (11, 28). In this education model, students and teachers are not
in the same environment. Learning and teaching activities can be carried out with tools such as classical postal
services and communication technologies (17). Lessons conducted with distance education can be conducted
interactively or without interaction. When the lessons are conducted interactively, the students and the teacher
can make live questions and answers with each other in the virtual class environment. When the lessons are
conducted without interaction, the student can access the lessons from anywhere, anytime, and use the course
materials such as video and audio recording previously uploaded to the system (25). Distance education has
become a part of the current education system in the current period. Distance education enables teachers to
transfer information to students and was brought in a position to support the development of students by all
stakeholders (23). Soon, it is thought that distance education will become the main body of education rather
than an alternative or supportive role to face-to-face education (27).

There is much research in the literature that examines students' views on distance education. Dogan &
Tatik (10) stated in their research that students' views were mostly negative about distance education. The
students stated that they were not technologically supported by their teachers and they could not receive
feedback on their learning. In another study, Baris (4) stated that students who have access to computers and
the internet have more favorable attitudes toward distance education compared to students who do not.
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When the studies on different disciplines are examined; Sercemeli & Kurnaz (25) determined that
although students studying accounting did not have any problems in using distance education, they did not
adopt distance education much. Re-watching video recordings, saving time, and flexible education
opportunities are considered positive aspects of distance education. It has been determined that distance
education also includes problems such as not being able to access technological devices and teachers and
feeling excluded from the social environment. When the studies in the field of sports sciences are examined,
Aras & Karakaya (3) investigated the perspectives of instructors in the field of sports sciences on distance
education. As a result, academicians have come to the view that distance education is not an choice to formal
education but a complementary nature. They stated that it eliminates the disadvantages of especially national
team athletes who cannot attend the classes. It has been important to increase the knowledge level of
academicians in this education system, which is effective in teaching theoretical subjects.

Due to the continuation of the pandemic process, teaching will be continued with distance education.
Based on this, it is aimed to investigate the level of e-learning readiness of students studying at the Faculty of
Sports Sciences according to the theoretical and practical content of the course. When the literature is
investigated, it is seen that distance education has benefits and damages. The most striking feature of these is
that distance education is more applicable in theoretical courses (2-3, 13, 18, 21, 32). Aras & Karakaya (3) think
that distance education is complementary to face-to-face education, and Telli & Altun (27) think that distance
education can be an alternative to face-to-face education. Studies in the literature have been conducted using
scanning or qualitative methods. It is thought that the findings obtained from this experimental research will
be important.

METHOD
Research Model

This research is a pre-test — post-test quasi-experimental model without control group (7). It is a research
pattern that is frequently preferred in educational research and where it is not possible to equalize the
participants (12). The experimental groups consisted of 3rd grade students of physical education teaching who
took sports sociology course and 3rd grade students of the coaching education department who took athletics
course. The experiment process lasted 14 weeks depending on the academic calendar. The lessons were
conducted interactively on the “Microsoft Teams” platform.

Research Group

The students who attended the "athletics" course, conducted practically at the undergraduate level, and
the "sports sociology" course, conducted theoretically, were selected purposively. 65 students were included
in the study conducted in the 2020-2021 spring semester. It is an appropriate experimental approach to have
30 individuals in research experimental groups (8). Since the experimental groups meet this criterion, the
sample was found to be sufficient.

Table 1. Characteristics of the participants

Variable Sub categories n % Total (n)
Experimental group Practical course 32 49.2
Theoretical course 33 50.8
Gender Male 40 61.5
Female 25 38.5
Licensed athlete Yes 24 36.9

No 41 63.1 65

Below 1100 TL 28 43.1
Income rate 1101 — 2400 TL 20 30.8
2401 - 4500 TL 13 20.0
Over 4501 TL 4 6.2

Data Collection Tools

In the research, knowledge form including socio-demographic characteristics and E-learning readiness

scale were used.
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Readiness Self-Assessment Scale for E-Learning

The scale developed by Watkins, Leigh, and Triner (30) was adapted to Turkish by Kalelioglu and
Baturay (19). The 25-item scale consisting of positive statements includes 6 dimensions in total. These are
technology access, online relationships, online skills, technical skills, motivation, and the importance of
success. While the scores that can be obtained from the scale based on the total score are 25-125, the average
score varies between 1-5. Cronbach's alpha internal consistency coefficients of the scale were found as .80 for
technology access, .78 for technical skills, .80 for online relationships, .84 for motivation, .75 for online skills,
and .64 for the importance of success. The variance explained by the scale as a result of the eigenvalues of the
factors is 61.54%. Scale factor loads range between .575 - .797.

Collection of Data

The work was started by the acquisition of an ethical report from the Scientific Research and Publication
Ethics Committee of Nigde Omer Halisdemir University University (DECISION-2020 / 12-04 dated 31.12.2020
and numbered 86837521-050.99-E.58969). The data were collected electronically by mail.

Data Analysis

Data was tested with reference values of -1.96 and +1.96 for normal distribution, which was loaded into
the SPSS (Ver: 21.0) statistical package program (6). “Pre-test” (skewness .496; kurtosis - .614) and “post-test”
(skewness .565; kurtosis -. 293) findings are compatible with normal distribution. While frequency, percentage,
standard deviation, and arithmetic mean (x) values were taken into account in the analysis of the data, the
error level was determined as .05. Since the data showed a normal distribution, a t-test was used to compare
the experimental groups. In the comparison of gender, the non-parametric Mann-Whitney U test was used
since there were not 30 people in the groups. In addition to the normal distribution of the data, parametric
tests provide more meaningful results if there are at least 30 people in the groups (9).

FINDINGS

Table 2. E-learning readiness levels of students

E-learning readiness scale n pre-test post-test t p
X sd X sd
Technology access 65 3.261 0.741 3.323 0.716 -2.824 0.006*
Technical skills 65 3.123 1.053 3.476 0.776 -5.204 0.000*
Online relationships 65 4.372 0.437 4.553 0.380 -5.227 0.000*
Motivation 65 3.253 0.744 3.823 0.615 -8.048 0.000*
Online skills 65 3.276 0.898 3.882 0.599 -7.792 0.000*
The importance of success 65 3.220 0.948 3.694 0.699 -6.440 0.000*
E-learning readiness 65 3.452 0.717 3.830 0.524 -7.941 0.000*

While there is a positive attitude in the online relationships dimension in Table 2 pre-test findings, the
students have a moderate attitude in the other dimension and the scale. In the post-test findings, attitudes
increased significantly in all dimensions and throughout the scale. Students are moderate in technology
accessibility. They have positive attitudes on motivation, good technical skills, online skills, the importance of
success, and overall scale. They have a very good attitude towards online relationships.

Table 3. Comparison of e-learning readiness levels according to experimental groups

Experimental group n X sd t p
Predtest Theoreies o 5 I
Theoreclcour o
i e %M e or

*p<0.05

There is no difference in the scores of the student groups according to the pre-test conclusions (p>.49).
There was a meaningful rise in the scores of the groups after the training provided (p <.03). When the groups

Turkish Journal of Spart and Exercise /Tirk Spor ve Egzersiz Dergisi 2024 26(1):397-403 400
2024 Faculty of Sport Sciences, Selcuk University



Hidaverd MAMAK Orcid 10: 0000-0007-0847-5543/ Ahmet TEMEL Orcid 10: 0000-0001-5215-6106

were compared with each other, the scores of the students who took courses with theoretical content were
significantly higher than those who took lessons with applied content (p<.00).

Table 4. Comparison of e-learning readiness levels by gender

Variable Gender n Average rank Rank sum U p

Pre-test Male 40 36.03 1441.00 379.00 102
Female 25 28.16 704.00

Post-test Male 40 35.45 1418.00 402.00 186
Female 25 29.08 727.00

Difference Male 40 31.23 1249.00 429.00 .337
Female 25 35.84 896.00

*p<0.05

When Table 4 is investigated; according to the pre-test results, there is no difference in e-learning
readiness attitudes according to gender (p>.10). At the end of the experiment, there was no significant change
in attitudes according to gender within the group (p>.18). There was no meaningful change in the attitudes of
students in the groups taking applied and theoretical courses (p>.33).

DISCUSSION

Before the education, it was observed that the students were very good at the level of online relations
and in other dimensions they were at medium and good levels. In general, students have a favorable attitude
towards e-learning above the intermediate level. In the evaluation made after the spring term distance
education courses, there was a favorable increase in students' attitudes. There was a favorable change in the
students' attitudes towards the conduct of two different courses with distance education and the students
benefited from the education at a good level. Teachers participating in Tekin’s (26) study expressed a positive
opinion by emphasizing the flexible, individual and learner-centered features of distance education. In
distance education, teachers stated that they teach in a comfortable, fun, interesting, exciting and free
environment. In addition, teachers also expressed negative opinions, emphasizing the shortcomings of
distance education, such as limited communication and interaction, and the passive role of the participants
(26). Keskin & Ozer Kaya (21) examined university students' views on web-based learning during the
pandemic process. During this period, the time spent by students with technological devices increased 2 times.
It is concluded that it has different effects for theoretical and practical courses. The majority of students
defended that distance education is not as efficient as face-to-face education. In addition, although students
claim that they can learn at their own pace during this education process, they stated that the permanence of
this is not at a good level. Similar to the results of this study, there was a positive rise in the attitudes of the
students who participated in our study. Still, the students' attitudes are not very well. This situation shows
that distance education may have limits. It is thought that the limitations may arise from the quality and
content of the courses. Since the practical courses are skill-based, the targeted skill will not develop with
distance education. Considering that the self-awareness of university students may be high, it is normal for
them not to create a positive attitude towards an educational approach where their skill level is not developed.

The attitudes of the students were similar in the test results before the experiment process. After the
training, there was a favorable change in the attitudes of the students in both experimental groups. Especially,
there was a significant increase in the attitudes of the students who took "sports sociology" course with a
theoretical content. With the presentation of rich data sources to students, it has been shown that distance
education has positive impacts on the learning of theoretical lessons. In the study of Keskin & Ozer Kaya (21),
while the theoretical knowledge level of the students increased at a moderate level with distance education,
less improvement occurred in their knowledge based on professional practice skills. Keser & Karahoca (20)
argued that engineering students successfully continue their project preparation course through distance
education. Giirsul & Keser (15) found that university students studying mathematics online are more
successful than those who receive face-to-face education in terms of task sharing, problem-solving,
cooperation, and solution cooperation. Metin et al., (22) found that foreign language education through
distance education was not beneficial for university students. In the study managed by Baris (4) with
university students, the perspectives of students studying in health and technical sciences, including applied
education, towards distance education are negative. In a study they conducted on the students studying at a
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vocational school, Gomleksiz & Pullu (13) stated that while theoretical courses are beneficial in distance
education, field and applied courses are not appropriate. In Yildiz’s (32) study, university students, who
continue their education with distance education during the pandemic process, achieve the purpose in the
teaching of theoretical courses, while the same is not the case for practical courses. The inability to provide
materials in applied courses where distance education is provided is an important problem. Due to the
restrictions imposed by the COVID-19 outbreak measures, it has become difficult for students to obtain course
materials. However, since the ban on going out is not always an event, it will not always be an obstacle to
prevent distance education. For example, it is very difficult for students of chemistry or biology departments
to collect experimental setup and equipment at home. Therefore, every applied course will not be able to be
continued with distance education (18). In the research Altun Ekiz (2) conducted with students of physical
education and sports schools, students welcomed the continuation of education during the pandemic process.
However, they stated that this educational scope is more suitable for theoretical courses. Bayram et al., (5)
found that health school students' attitudes towards the benefits of distance education were higher than
physical education and sports school students. Aktas et al., (1) in their study with students studying in sports
sciences, concluded that the exams conducted with the distance education system did not rise their
proficiencies, but the lecturers supported the students in this process. Three quarters of the students stated
that if they were not in the isolation process, they would not prefer distance education. It is observed that
sports science students who receive applied education are prone to face-to-face education. Unlike the
literature, it can be said that the students participating in the research are prone to learning for both contents.
Still, the study findings showed that attitudes in theoretical education are at a more positive level.

In our research pre-test findings, no significant difference was found in terms of gender, and the same
situation was maintained at the end of the training process. There has been a positive increase in the attitudes
of male and female university students towards e-learning. Although the scores of male students were high,
the scores of women increased more after the training. Rather than gender in distance education, the variables
such as the content of the course and students' having technology are important in success. Therefore, there
are no significant differences of opinion in examining the attitudes of university students towards distance
education (4, 14, 24). There is also a study that argues that female students have a more favorable attitude (5).
Similar to these results, the scores of female students increased more in our study. All these results revealed
that gender is not an important variable for distance education.

CONCLUSION

As a result of the research; with the exposure of students to distance education, students evaluated the
process positively and their e-learning readiness attitude increased. No meaningful difference was found in
terms of gender regarding distance education. University students who took the “sports sociology” course,
whose course content was theoretical, had more positive opinions about distance education. Based on these
results, it seems that interactive distance education can be an alternative to face-to-face education in theoretical
courses. Distance education is complementary to practical courses rather than being an alternative to face-to-
face education. It is thought that the distance education process, which started during the COVID-19 pandemic
process, will continue to increase its effectiveness in the Turkish education system.

SUGGESTIONS

In this process, it is suggested that by determining the students’ incomplete learning, if necessary, the
negativities, can be eliminated via face-to-face training, and the study can be done on different samples and
in multiple experimental groups. It is recommended that studies be conducted on different courses and larger
samples to increase the generalizability of the findings of 65 students who attended two different courses.
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Abstract

This research aims to examine the narcissistic personality traits and self-efficacy levels of volleyball coaches
in terms of different variables and to determine the relationship between these two variables. The sample group of
this research consisted of a total of 277 volleyball coaches, 71 female and 206 male. Survey model was used in the
research. Narcissistic Personality Inventory and Coach Competence Scale-II, along with the Personal Information
Form, were used as data collection tools. According to the findings of the research, it was determined that the
narcissistic personality traits and self-efficacy levels of volleyball coaches were above the medium level. It has been
observed that the narcissistic personality traits of volleyball coaches do not differ according to gender, educational
status, coaching year and coaching category variables. It was observed that the self-efficacy levels of volleyball
coaches did not differ according to gender, educational status, coaching year, and coaching category variables. As
a result, it was determined that there was a weak and positive relationship between narcissistic personality traits
and self-efficacy levels of volleyball coaches.
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Voleybol Antrenérlerinin Narsistik Kisilik Ozellikleri ile Oz-Yeterlik Diizeyleri Arasindaki liskinin
Incelenmesi

Ozet

Bu arastirmanin amaci voleybol antrendrlerinin narsistik kisilik 6zelliklerini ve 6z-yeterlik diizeylerini farkl
degiskenler agisindan incelemek ve bu iki degisken arasindaki iliskiyi belirlemektir. Arastirmanin 6rneklem
grubunu 71'i kadin, 206's1 erkek olmak {izere toplam 277 voleybol antrendrii olusturmustur. Arastirmada tarama
modeli kullanilmistir. Veri toplama araci olarak Narsistik Kisilik Envanteri ve Kog Yetkinlik Olgegi-I ile Kisisel
Bilgi Formu kullanilmistir. Aragtirmanin bulgularina gore voleybol antrendrlerinin narsistik kisilik 6zelliklerinin
ve 0z yeterlik diizeylerinin orta diizeyin {izerinde oldugu tespit edilmistir. Voleybol antrenérlerinin narsistik kisilik
ozelliklerinin cinsiyet, egitim durumu, antrendrliik yili ve antrendrliik kategorisi degiskenlerine gore farklilik
gostermedigi goriilmiistiir. Voleybol antrendrlerinin 6z yeterlik diizeylerinin cinsiyet, egitim durumu, antrenorlitk
yili ve antrendrlitk kategorisi degiskenlerine gore farklilik gostermedigi goriilmiistiir. Sonug olarak voleybol
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antrendrlerinin narsistik kisilik 6zellikleri ile 6z yeterlik diizeyleri arasinda zayif ve pozitif bir iligkinin oldugu
tespit edilmistir.

Anahtar Kelimeler: Voleybol Antrendrii, Narsisizm, Oz-yeterlik

INTRODUCTION

Within the framework of sports, investigating the group or individual behavior of sports workers is a
valuable and enlightening study. However, there are very few studies investigating the relationship between
narcissistic personality traits and self-efficacy levels of volleyball coaches. In volleyball, the coach is one of the
most important factors that uses his knowledge and experience for the profile of a high-performance athlete
and uses this knowledge and experience for sports skills and purposes (20). Almost all coaches have
characteristic features such as emotional intelligence, establishing and directing relationships, competence,
personality, confidence and courage, which attract the attention of the athletes and regulate their perspective
on life (7).

Narcissism, which has been discussed by many researchers, has been intensively discussed in two
main structures: normal and pathological (22, 27, 35, 36). In light of all these discussions, there are findings
that narcissism benefits the psychological health of the individual and may also have positive emotional
consequences (16). Wallace and Baumeister (42) observed in their study that narcissists showed higher
performance than other individuals in difficult and stressful tasks. The desire to overcome difficulties and the
desire to improve oneself in order to be more successful than other individuals are important characteristics
of narcissistic people (33). Narcissistic personality, which uses all kinds of tools to gain self-worth and increase
this self-worth, also affects individuals in terms of motivation and gaining power (3). Kohut (26) saw
narcissism as a factor in a healthy development process and stated that development could be healthier as a
result of correcting the problems experienced in this process. It is stated that having a positive self-perception
and gaining the ability to empathize and solve problems produces positive emotional results, which is
beneficial for psychological health (2, 12). In light of this information, narcissism can be seen as a valuable and
necessary need, unless it reaches dangerous levels. From another perspective, features such as social
communication, motivation, competence, being a champion, courage, taking risks, proving oneself and self-
confidence are valuable in the sports environment. Therefore, coaches with narcissistic personality traits may
be effective in evaluating many opportunities and taking advantage of them in order to nourish these traits

(8)-

Self-efficacy theory; It argues that functional, emotional, motivational and cognitive processes are
governed and controlled by individual beliefs (5). Findings obtained as a result of studies conducted in the
literature show that a high level of self-efficacy is positively related to high motivation, high goal setting,
positive self-esteem, mood and thoughts (38). If you look at it in the light of this information, the value of the
coaches' self-efficacy levels will be more clearly understood.

External experiences and the individual's own perception of the outcome of many situations affect self-
efficacy. Self-efficacy also significantly affects an individual's success and motivation. Studies argue that self-
confidence is task-specific and contextual (6, 24). Individuals with strong self-efficacy believe in their ability
to control the outcomes of events in their lives. This belief develops different perspectives in individuals with
high self-efficacy levels compared to individuals with low self-efficacy levels. The reason for this is that this
emotion has a direct effect on behavior. Therefore, self-efficacy can be a crucial factor in failure and success
throughout an individual's life (28). Self-efficacy theory states that the individual's belief in his own abilities
to achieve the goals he wants directs him to beneficial behaviors and motivates him to work extra hard (35).
When the literature is examined, it is observed that as a result of the studies conducted on coaches, the
performance of the teams of coaches with high self-efficacy increases and the team becomes more effective (4,
8,11, 14, 15, 21, 25, 31, 32, 41).

Volleyball is one of the most followed and loved sports branches in our country, both due to the

international successes and the increasing interest in sports day by day. Volleyball, played professionally on
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the beach and in the hall, is an entertaining sport that can be played in almost every social environment by the
public. In order for the volleyball sport, which has such a high level of interest, to become more successful and
to move to a higher level in terms of quality, the education standards of the individuals working in this field
need to be raised and more supported. The most prioritized among these individuals should be the coaches
who assume the leadership role in the teams (11).

For this reason, examining the relationship between narcissistic personality traits and self-efficacy levels
of volleyball coaches reveals that they will need to acquire a more democratic leadership style and reach a
higher level of self-efficacy, and therefore more need for personal and professional training. From another
perspective, these studies reveal new information to develop the training programs and models needed by
volleyball coaches. The purpose of this research is to examine the relationship between narcissistic personality
traits and self-efficacy levels of volleyball coaches.

METHOD
Model of the Research

This research was designed as a relational survey model, one of the quantitative research designs. With
this research, narcissistic personality traits and self-efficacy levels of volleyball coaches were determined and
it was revealed whether narcissistic personality traits and self-efficacy levels differ according to some
demographic characteristics.

Research Group

The population of the research consisted of volleyball coaches who were actively working within TVF
(Turkish Volleyball Federation) in the 2022 - 2023 Volleyball season. The sample group consisted of a total of
277 volleyball coaches, 71 female and 206 male, who were within the research population and could be reached
by the researcher. Subjects were selected by random sampling method.

Table 1. Findings on Demographic Variables of the Research Group

Variables Groups n %
High school 35 12.6
. University 210 75.8
Educational Status Postgraduate ) 116
Total 277 100
Woman 71 25.6
Gender Male 206 74.4

Total 277 100
1-5 Years 66 23.9

. 6-10 Years 89 32.1
Coaching Year 11 years and above 122 44.0
Total 277 100
little ones 51 18.4
Star Team 76 274

Junior Team 56 20.2
Coaching Category 2nd League 51 18.4
1st League 27 9.7

League of Efes and Sultans 16 5.8

Total 277 100

When Table 1 is examined, the frequency and percentage distributions according to the descriptive
statistics data of volleyball coaches are seen. According to the educational status variable, 12.6% (n=35) of the
volleyball coaches participating in our research are high school graduates, 75.8% (n=210) are university
graduates, and 11.6% (n=32) are postgraduates. According to gender, 25.6% (n=71) of the volleyball coaches
included in our research are female and 74.4% (n=206) are male. According to the coaching year variable, 23.9%
(n=66) of volleyball coaches have been working for 1-5 years, 32.1% (n=89) have been working for 6-10 years,
and 44.0% (n=122) have been working for 11 years. He has been coaching for years and more. According to
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the coaching category variable, 18.4% (n=51) of the volleyball coaches participating in the research are juniors,
27.4% (n=76) are stars, 20.2% (n=56) are youth team, 18% are junior volleyball coaches. 4 of them (n=51) stated
that they were coaching in the 2nd League, 9.7% (n=27) in the 1st League and 5.8% (n=16) in the Efeler and
Sultanlar League.

Data Collection Tools

Personal Information Form: In this form, the volleyball coaches participating in the research; It will
include items regarding gender, coaching age, educational status and classification.

It was redeveloped as 16 questions by Ames, Rose and Anderson at Colombia University (1). Saim Atay
(2) made the Turkish adaptation of the inventory in 2009 and found the Cronbach Alpha value of the inventory
to be .627. The internal consistency coefficient of NKE-16, which was later adapted by Giingor and Selguk (19)
by making changes and corrections in some items, was recalculated as .74. In this study, the Cronbach's alpha
value of the scale was calculated as .64.

The Coaching Self — Efficacy Scale-2: The scale developed by Feltz et al, in 1999 to measure the
competence levels of coaches (14), was renewed and adapted by Myers et al., (32). The Coaching Self — Efficacy
Scale-1I, which was adapted to Turkish by Unutmaz and Genger (39) by verifying its validity and reliability,
includes physical condition (3 items), game strategies (4 items), motivation (4 items), character formation (3
items) and technique teaching (4 items), consists of a total of 18 items and 5 sub-dimensions. Participants
answered all items of the scale with a 4-point Likert -type rating. There are no negative (reverse) items in the
scale. Cronbach's alpha coefficient of the original form of the scale was calculated as .89. In our study, the
Cronbach's alpha internal consistency coefficient of the scale is .88.

Data Collection and Analysis

Ethics committee approval was given for the research by Dicle University on 21.09.2021 with approval
number 141169. The scales were prepared electronically and delivered to volleyball coaches via virtual
network channels (e-mail, social media) during TVF's coach seminars held at TVF Facilities in Ankara in 2022
- 2023.

SPSS 22.00 package program was used in the analysis of research data. T-Test was used for the difference
in means between two variables, ANOVA test was used for the comparison of three or more independent
variables. Tukey and Scheffe Post Hoc tests were used to determine which groups the difference originated
from. Pearson Correlation test was used to reveal the relationship between narcissistic personality traits of
coaches and self-efficacy levels.
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RESULT

Table 2. T-Test Results for the Narcissistic Personality Inventory (NCI) and its Sub-Dimensions According to
the Gender Variable of the Research Group

Table 2. T-Test Results for the Narcissistic Personality Inventory (NCI) and its Sub-Dimensions
According to the Gender Variable of the Research Group

Sca} ¢ and. Sub- Gender n X ss T df P
Dimensions
Superiority Female 71 0.31 0.35
. 27 37
Male 206 0.30 0.32 0.09 > 03
Exhibitionism Female 71 0.33 0.36
1.75 275 0.05
Male 206 0.26 0.30
Authority Female 71 0.46 0.40
1.34 27 41
Male 206 0.39 0.37 3 > 0
Claiming Rights Female 71 0.11 0.25 034 975 0.44
Male 206 0.09 0.23
Exploitativeness Female 71 0.39 0.33
1.25 275 .01**
Male 206 0.34 0.28 0.0
Self Sufficiency Female 71 0.29 0.20
-1.58 275 0.61
Male 206 0.34 0.24
Narcissistic Female 71 0.32 0.19
Personality 1.10 275 0.11
Inventory (Total) Male 206 0.29 0.16

*p<0,01 *p<0.05

Table 2 shows the T-Test results conducted to determine whether the narcissistic personality inventory
and its sub-dimensions differ according to gender. According to the applied t-test, it was determined that the
average scores of the volleyball coaches on the "Narcissistic Personality Inventory" did not differ statistically
according to the gender variable. As a result of the applied T test, while no significant difference was observed
in the "Superiority, Exhibitionism, Authority, Assertiveness and Self-Sufficiency"” sub-dimensions of the
narcissistic personality inventory, the average scores of female coaches were statistically significantly higher
than male coaches in the "Exploitativeness" sub-dimension. It has been determined that.

Table 3. T-Test Results for the Coaching Self — Efficacy Scale -II and its Sub-Dimensions According
to the Gender Variable of the Research Group

1 - —
Sca' € and. Sub Gender n X ss T df P
Dimensions
Physical Female 71 3.36 0.54
.re -0.4 7 7
Condition Male 206 3.39 0.53 048 275 075
Game Strategies Female 71 3.27 0.51
-2.31 7 4
Male 206 3.42 0.45 23 275 042
Motivation Female 71 3.48 0.42
-0.79 27 .24
Male 206 3.52 0.41 0 > 0
Character Female 71 3.73 0.38
Creation Male 206 3.73 0.37 0.02 275 0.69
Technical Female 71 3.59 0.39 0.10 75 0,69
Education Male 206 3.60 0.39 e ‘
Competency Female 71 3.48 0.36 1.05 975 0.47
Scale (Total) Male 206 3.53 0.34 - :
* p<0.05
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Table 3 includes the T test results performed to determine whether the Coaching Competence Scale - II
and its sub-dimensions differ according to gender. According to the applied t-test, it was determined that the
average scores of the volleyball coaches on the "Coaching Competency Scale - II" did not differ statistically
according to the gender variable. As a result of the applied T test, it was determined that there was no
significant difference in the average scores of volleyball coaches according to gender type in the "Physical
Condition, Game Strategies, Motivation, Character Formation and Technical Teaching" sub-dimensions of the
Coaching Competency Scale - II.

Table 4. ANOVA Results for the Narcissistic Personality Inventory (NCI) and its Sub-Dimensions
According to the Educational Attainment Variable of the Research Group

Sca.l € and. Sub- Educational Status n X ss f p
Dimensions

Superiority High school 35 0.35 0.30
University 210 0.30 0.33 0.82 0.44

Postgraduate 32 0.25 0.33

Exhibitionism High school 35 0.31 0.31
University 210 0.29 0.32 1.91 0.15

Postgraduate 32 0.18 0.27

Authority High school 35 0.41 0.39
University 210 0.41 0.37 0.04 0.97

Postgraduate 32 0.39 0.40

Claiming Rights High school 35 0.11 0.27
University 210 0.10 0.23 0.20 0.82

Postgraduate 32 0.08 0.18

Exploitativeness High school 35 0.41 0.29
University 210 0.34 0.30 0.78 0.46

Postgraduate 32 0.38 0.31

Self Sufficiency High school 35 0.35 0.21
University 210 0.31 0.24 0.71 0.49

Postgraduate 32 0.35 0.19

Narcissistic Personality High school 35 0.33 0.16
Inventory (Total) University 210 0.30 0.17 1.10 0.34

Postgraduate 32 0.28 0.16

* p<0.05

One-Way ANOVA results showing significant differences in the Narcissistic Personality Inventory and
sub-dimensions of the scale regarding the educational level of the participating volleyball coaches; It was
determined that there was no significant difference in the narcissistic personality inventory averages and sub-
dimensions of the scale according to the educational level of the participating volleyball coaches (p>0.05).
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Table 5. ANOVA Results for the Coaching Self — Efficacy Scale -II and its Sub-Dimensions According
to the Educational Attainment Variable of the Research Group

s:;il;:?l(siifrl::- Educational Status n X ss f p
Physical High school 35 3.34 0.49
Condition University 210 3.38 0.52 021 0.81
Postgraduate 32 3.43 0.61
Game Strategies High school 35 3.46 0.52
University 210 3.37 0.46 0.78 0.46
Postgraduate 32 3.33 0.48
Motivation High school 35 3.56 0.38
University 210 3.52 0.42 0.80 0.45
Postgraduate 32 3.44 0.43
Character High school 35 3.74 0.36
Creation University 210 3.72 0.38 0.07 0.94
Postgraduate 32 3.74 0.33
High school 35 3.59 0.38
Technical University 210 3.59 0.39 0.10 0.90
Education Postgraduate 32 3.63 0.40
Competency High school 35 3.54 0.35
Scale (Total) University 210 3.51 0.34 0.12 0.89
Postgraduate 32 3.50 0.36
*p<0.05

One-Way ANOVA results showing significant differences in the Coach Competency Scale - II and the
sub-dimensions of the scale regarding the educational level of the participating volleyball coaches in Table 5;
It was determined that there was no significant difference in the averages of the Coach Proficiency Scale-II and
the sub-dimensions of the scale depending on the educational level of the participating volleyball coaches
(p>0.05).
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Table 6. ANOVA Results for the Narcissistic Personality Inventory (NCI) and its Sub-Dimensions
According to the Coaching Year Variable of the Research Group

Sca.l € and. Sub- Coaching Year n X ss f P Scheffe
Dimensions
1-5 Years (1) 66 0.29 0.33
Superiority 6-10 Years (2) 89 0.34 0.35 0.76 0.52
11 years and above (3) 122 0.28 0.31
1-5 Years (1) 66 0.34 0.33
Exhibitionism 6-10 Years (2) 89 0.31 0.35 2.50 0.06
11 years and above (3) 122 0.22 0.28
1-5 Years (1) 66 0.42 0.40
Authority 6-10 Years (2) 89 0.43 0.36 0.67 0.57
11 years and above (3) 122 0.39 0.37
L. 1-5 Years (1) 66 0.13 0.28
C;:iglt:g 6-10 Years (2) 89 0.13 0.26 231 0.08
11 years and above (3) 122 0.06 0.17
1-5 Years (1) 66 0.37 0.31
Exploitativeness 6-10 Years (2) 89 0.42 0.29 3.10 0.03* 2-3
11 years and above (3) 122 0.30 0.29
1-5 Years (1) 66 0.28 0.24
Self Sufficiency 6-10 Years (2) 89 0.32 0.22 1.11 0.35
11 years and above (3) 122 0.35 0.24
Narcissistic 1-5 Years (1) 66 0.31 0.17
Personalit 6-10 Years (2 89 0.33 0.18
Inven’coryy 11 years and ab(ox)/e ®3) 229 0.08
122 0.27 0.15
(Total)
* p<0.05

One-Way ANOVA showing significant differences in the Narcissistic Personality Inventory and sub-
dimensions of the scale regarding the years of coaching of the participating volleyball coaches; It is observed
that the average scores of the narcissistic personality inventory of the participating volleyball coaches do not
differ at a statistically significant level according to the variable of years of coaching. No significant
differentiation was determined in the sub- dimensions of the narcissistic personality questionnaire,
"Superiority, Exhibitionism, Authority, Assertiveness and Self-Sufficiency”. In the "Exploitativeness" sub-
dimension of the narcissistic personality inventory, the average scores of those who have been coaching
volleyball for 6-10 years are statistically significantly higher than those of volleyball coaches who have been
coaching for 11 years or more (p<0.05).
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Table 7. ANOVA Results for the Coaching Self — Efficacy Scale -II and its Sub-Dimensions According to
the Coaching Year Variable of the Research Group

Sca.l € and. Sub- Coaching Year n X Ss f P
Dimensions
Phvsical 1-5 Years 66 3.41 0.55
ysiea 6-10 Years 89 3.40 0.50 0.30 0.74
Condition
11 years and above 122 3.36 0.54
1-5 Years 66 3.30 0.53
Game Strategies 6-10 Years 89 3.38 0.47 1.38 0.26
11 years and above 122 3.42 0.44
1-5 Years 66 3.51 0.42
Motivation 6-10 Years 89 3.53 0.46 0.14 0.87
11 years and above 122 3.50 0.39
Ch . 1-5 Years 66 3.73 0.37
aracter 6-10 Years 89 3.70 0.38 0.25 0.78
Creation
11 years and above 122 3.74 0.37
Techmical 1-5 Years 66 3.55 0.44
echmiea 6-10 Years 89 3.61 0.38 0.61 0.55
Education
11 years and above 122 3.61 0.38
C 1-5 Years 66 3.49 0.37
ompetency 6-10 Years 89 3.52 0.35 0.19 0.83
Scale (Total)
11 years and above 122 3.52 0.33

* p<0.05

Scale - II of the participant volleyball coaches' years of coaching and the One-Way test showing the
significant difference in the sub-dimensions of the scale. According to ANOVA results; It was determined that
there was no significant difference in the coach competency scale-II averages and sub-dimensions of the scale
according to the years of coaching of the participating volleyball coaches (p>0.05).
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Table 8. ANOVA Results for the Narcissistic Personality Inventory (NCI) and its Sub-Dimensions
According to the Coaching Category Variable of the Research Group

s;;il;:i:(sii:r‘::- Coaching Category n X Ss f P
Little ones 51 0.25 0.34
Star Team 76 0.32 0.34
Junior Team 56 0.33 0.32
Superiority 2nd League 51 0.28 0.32 0.47 0.80
1st League 27 0.32 0.31
Ieagf:;ﬁ:::sand 16 0.27 0.33
Little ones 51 0.35 0.36
Star Team 76 0.25 0.29
Junior Team 56 0.27 0.32
Exhibitionism 2nd League 51 0.33 0.34 1.60 0.16
1st League 27 0.20 0.27
League of Efes and 16 0.19 027
Sultans
Little ones 51 0.33 0.40
Star Team 76 0.39 0.38
Junior Team 56 0.38 0.37
Authority 2nd League 51 0.48 0.37 0.98 0.43
1st League 27 0.44 0.40
League of Efes and 16 047 0.29
Sultans
Little ones 51 0.12 0.28
Star Team 76 0.08 0.20
Junior Team 56 0.14 0.28
Claiming Rights 2nd League 51 0.06 0.19 0.98 0.43
1st League 27 0.11 0.21
League of Efes and 16 0.06 017
Sultans
Little ones 51 0.37 0.30
Star Team 76 0.35 0.30
Junior Team 56 0.38 0.31
Exploitativeness 2nd League 51 0.41 0.32 1.05 0.39
1st League 27 0.26 0.25
League of Efes and 16 0.29 027
Sultans
Little ones 51 0.31 0.25
Star Team 76 0.32 0.23
Junior Team 56 0.35 0.24
Self Sufficiency 2nd League 51 0.27 0.24 1.16 0.33
1st League 27 0.33 0.16
League of Efes and 16 0.42 023
Sultans
Little ones 51 0.30 0.17
Star Team 76 0.29 0.16
Narcissistic Personality Junior Team 2 0.31 0.18
2nd League 51 0.31 0.18 0.27 0.93
Inventory (Total)
1st League 27 0.28 0.14
League of Efes and 16 0.29 016
Sultans

* p<0.05
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In Table 8, according to the results of One-Way ANOVA showing significant differences in the sub-
dimensions of the Narcissistic Personality Inventory and the scale regarding the category levels in which the
participating volleyball coaches work; It was determined that there was no significant difference in the
narcissistic personality inventory averages and sub-dimensions of the scale according to the educational level
of the participating volleyball coaches (p>0.05).

Table 9. ANOVA Results for the Self — Efficacy Scale-II and its Sub-Dimensions According to the

Coaching Category Variable of the Research Group

Scale and
Sub- Coaching Category n X ss F P tukey
Dimensions
Little ones (1) 51 3.33 0.56
Star Team (2) 76 3.33 0.52
Physical Junior Team (3) 56 3.41 0.52
Condition 2nd League (4) 51 3.33 0.54 1.64 0.15
1st League (5) 27 3.48 0.51
League of Efes and
Sultans (6) 16 3.69 0.45
Little ones (1) 51 3.21 0.51
Star Team (2) 76 3.39 0.44
Junior Team (3) 56 3.42 0.49
Game
. 2nd League (4) 51 3.34 0.42 2.80 0.02* 5-1
Strategies
1st League (5) 27 3.57 0.43
League of Efes and
Sultans (6) 16 3.52 0.51
Little ones (1) 51 3.48 0.41
Star Team (2) 76 3.51 0.43
Junior Team (3) 56 3.55 0.43
Motivation 2nd League (4) 51 3.50 0.41 0.29 0.92
1st League (5) 27 3.56 0.39
League of Efes and
Sultans (6) 16 3.45 0.42
Little ones (1) 51 3.76 0.37
Star Team (2) 76 3.75 0.41
Junior Team (3) 56 3.73 0.35
Character 2nd League (4) 51 3.65 0.38 0.69 0.63
Creation
1st League (5) 27 3.78 0.32
League of Efes and
Sultans (6) 16 3.67 0.34
Little ones (1) 51 3.56 0.40
Star Team (2) 76 3.58 0.40
Technical Junior Team (3) 56 3.59 0.38
. 2nd League (4) 51 3.57 0.38 0.84 0.53
Education
1st League (5) 27 3.65 0.41
League of Efes and
Sultans (6) 16 3.77 0.37
Little ones (1) 51 3.46 0.36
Star Team (2) 76 3.51 0.36
Competency Junior Team (3) 56 3.54 0.35
Scale (Total) 2nd League (4) 51 3.48 0.33 1.05 0.39
1st League (5) 27 3.60 0.32
League of Efes and 16 361 0.34

Sultans (6)

*p<0.05
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One-Way ANOVA results showing significant differences in the Coach Competency Scale-II and sub-
dimensions of the scale belonging to the category levels in which the participating volleyball coaches work; It
is observed that the average scores of the coach competency scale-II of the participating volleyball coaches do
not differ at a statistically significant level according to the category variable in which they work. No
significant differentiation was determined in the "Physical Condition, Motivation, Character Formation,
Technical Education” sub-dimensions of the narcissistic personality inventory. In the "Game Strategies" sub-
dimension of the Coach Competency Scale -1I, the average scores of volleyball coaches in the 1st League
category are statistically significantly higher than those of volleyball coaches in the Junior category (p<0.05).

Table 10. Results of Simple Correlation Analysis Between Narcissistic Personality Traits and Self-
Efficacy Levels of Volleyball Coaches

Narcissistic Personality Inventory
0.20*
0.01

Competency Scale (Total)
** p<0.01

o (=

Table 10 shows that there is a weak relationship between the Narcissistic Personality Inventory and the
Coach Efficacy Scale-II, according to the responses of the volleyball coaches participating in the study to the
scales.

Discussion

This study aimed to examine the relationship between the level of narcissistic personality traits and self-
efficacy levels of coaches who are thought to have a high impact in volleyball. The study group consists of a
total of 277 volleyball coaches, 71 of whom are female and 206 of whom are male, working in different
categories (Minis, Stars, Youth, 1st League, 2nd League, Efeler and Sultans League). In this section,
interpretations of the findings obtained from the research will be discussed and suggestions will be made
regarding the results of the study.

In the study, it was determined that the narcissistic personality traits of volleyball coaches did not differ
according to gender (p>0.05). However, it was observed that the average scores of female coaches in the
exploitativeness sub-dimension of the narcissistic personality inventory were higher than those of male
coaches (p<0.05). At this point, it is possible to say that female coaches develop their social skills in order to
achieve their goals and gain appreciation.In their study where Cankurtaran and Berisha (8) examined the
relationship between narcissistic personality traits and education levels of coaches, they found that female
coaches obtained higher scores than male coaches in the exploitativeness sub-dimension. Rosenthal and
Pittinsky (37) stated in their study that the average scores of male coaches in the assertion subscale were higher
than those of female coaches. In the study, although the average narcissistic personality inventory scores of
female volleyball coaches were high, studies conducted by Atay (2), Kiraz (23), Ongiin and Demirag (34) found
that there was no significant difference between the gender variable and narcissistic personality tendency.

In the study, as a result of the statistical test performed in terms of the gender variable of volleyball
coaches, it was determined that the coach competence levels did not differ (p>0.05). Coaching inherently
involves leadership, and all coaches, male or female, have a normal level of narcissistic personality traits.
Contrary to our study, the study conducted by Marback et al. (30) found that the competence levels of male
coaches were lower than female coaches. In the study conducted by Cankurtaran and Berisha (8) on the
narcissistic personality traits and competence levels of coaches, they observed that the competence averages
of the coaches did not differ according to the gender variable, and this also supports our study.

Another finding obtained in the research was that narcissistic personality traits did not differ according
to the education levels of volleyball coaches (p>0.05). This situation can be explained by the fact that the data
were mostly obtained from individuals with a high level of education. In their study on narcissism in
managers, Coban and Irmis (10) stated that managers with associate degree education have higher
exhibitionism characteristics than managers with graduate and undergraduate education. Again, contrary to
our study, Uzun (40) observed in his study that the assertion and superiority sub-dimensions of individuals
with a university education level were higher than individuals with other education levels. In support of our
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study, Atay (3) and Cakir (9) reported in their research that there was no significant difference between
narcissistic personality traits and education level.

According to the findings obtained from the study, no statistically significant difference could be detected
between the volleyball coaches' trainer self efficacy levels according to their education levels (p>0.05). This is
thought to be due to the high level of education of the participating coaches and the fact that all of the coaches
received the same training and became experts by the volleyball federation. Contrary to our study, Malete et
al,, (29) found in their study on the competence levels of coaches that there was a significant relationship
between education and training and coaching competence. In their research with athletes, teams and coaches,
Feltz et al. (15) determined that there was no statistically significant difference between the competency levels
and education levels of the coaches. This study also supports our work.

In the study, a statistically significant difference is observed between the narcissistic personality traits of
volleyball coaches and the years of coaching in the exploitative dimension of the narcissistic personality traits
of volleyball coaches who have been working for 6-10 years and volleyball coaches who have been working
for 11 or more years (p<0.05). It is thought that this is because individuals' ability to control their emotions
becomes stronger with age. In Giilmez's study on narcissism in 2009, he found that there was a relationship
between duration of experience and narcissistic personality (18). In their study on the narcissistic personality
traits of coaches, Cankurtaran and Berisha (8) did not observe a statistical difference in the narcissism levels
of the coaches according to the variable of years of experience, supporting our study.

In this study, no difference was observed between the coaching years and self efficacy levels of volleyball
coaches (p>0.05). It is thought that this is because self-efficacy is a personal characteristic and coaching
experience is not a determining factor on self-efficacy. In the study by Ermis et al. (13), in which they
investigated the self efficacy levels of tennis coaches, they stated that as the tenure of coaches increases, their
self efficacy levels also increase. In support of our study, Dumang6z and Sanlav's (11) study on the professional
self-efficacy of volleyball coaches found that the self-efficacy levels of the coaches did not differ in terms of the
year of the experiment.

Another finding obtained in the research was that the narcissistic personality traits of volleyball coaches
did not differ according to the category in which they worked (p>0.05). Contrary to our study, Cankurtaran
and Berisha (8), in their study examining the narcissistic personality traits of coaches, found a statistically
significant difference between the coaching levels of the coaches and their narcissistic personality traits. In
Atay's study on the narcissistic personality traits and positions of managers, he found that middle-level
managers had more narcissistic personality traits than upper-level managers in the exhibitionism sub-
dimension, but in general, he did not observe a significant relationship between managers' positions and
narcissistic personality traits (3). This result also supports our study.

In the study, no difference was observed between the category in which volleyball coaches worked and
their self efficacy levels (p>0.05). Contrary to our study, Goral's (17) study titled "Examination of the
Relationship Between the Efficacy of Football Coaches, Decision-Making Strategies and Team Performances”
observed that as the ranks of the coaches increase, their competence levels also increase. In their study on
volleyball coaches, Ates and Ates (4) determined that the self-efficacy levels of volleyball coaches did not differ
statistically according to the coaching category, which supports our study. This study supports the result of
the research.

As a result, it was determined that there was a weak, positive relationship between the narcissistic
personality traits of volleyball coaches and their self-efficacy ranking. Although the relationship between the
narcissistic personality traits of volleyball coaches and their self-efficacy level seems weak, self-efficacy, which
is an important psychological feature in terms of narcissistic personality traits and self-efficacy management,
should be increased and supported by sports psychologists and mental performance coaches. This research,
which can be supported in the future, can provide more effective results by expanding the size of its order and
observing different branch coaches. A more detailed examination in terms of many demographic
characteristics will provide valuable information to the relevant field in terms of the relationship between
narcissistic personality and self-efficacy. In addition, examining the narcissistic personality traits and self-
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efficacy levels of coaches in terms of leadership styles will make important contributions to the literature and
will make important contributions to the understanding of the personality traits of coaches.
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Abstract

This study examined the effects of different strength training programs applied over a 12-week period on
various performance values in young individuals aged 18-20, as well as the performance values following a 1-
month detraining period. The research involved 30 male volunteers studying at Selguk University in Konya. After
initial measurements, participants were randomly assigned to one of three groups: a control group (CG), a
plyometric strength training group (PSTG), and a resistance band strength training group (RBSTG).

The training groups performed the prescribed 8 training modalities 3 days per week for 12 weeks, with 10
repetitions and 4 sets each session. Following the training period, post-tests were conducted and the detraining
period began. After a 1-month detraining period, detraining tests were conducted, and statistical analyses were
performed. Results were analyzed using SPSS (IBM SPSS Statistics 26). Mean and standard deviations for all
variables were calculated. Differences within groups for pre-test, post-test, and detraining test measurements were
assessed using 'Repeated Measures ANOVA'. Differences between groups for each period (pre-test, post-test, and
detraining test) were determined using 'One-Way ANOVA'. To identify which group contributed to the differences,
the "Duncan" post-hoc test was applied. A significance level of P<0.05 was considered statistically significant.

Significant differences were observed within the plyometric training group for aerobic power testing (P<0.05).
In speed tests, the control group showed negative changes, while the training groups showed supportive
improvements (P<0.05). Reaction tests revealed significant changes within the training groups (P<0.05). Between-
group comparisons showed that the plyometric training group had statistically significant results in post-tests
(P<0.05). In agility testing, significant changes were observed within the training groups, with the resistance band
training group showing statistically significant results post-tests (P<0.05).

In conclusion, plyometric training is effective in improving aerobic capacity, while resistance band training
shows limited impact. Furthermore, it highlights that the effects of these training methods may vary depending on
individual factors such as age, gender, and training history.

Keywords: Detraining, Strength, Performance.

Farkli Kuvvet Antrenmanlarinin 18-20 Yas Grubu Bireylerin Saha Testleri Uzerine Etkileri

Ozet

Bu ¢alismada, 18-20 yas arasindaki geng bireylerde farkli kuvvet antrenmanlarinin 12 haftalik bir siire
boyunca uygulanmasinin antrenman sonrasi bazi performans degerleri tizerindeki etkisi ve ardindan 1 aylik
detraining dénemi sonrasi performans degerleri incelenmistir. Arastirmaya, Konya Selguk Universitesinde
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Ogrenim goren 30 erkek birey goniillii olarak katilmistir. Katilimeilar, ilk 6lgtimleri alindiktan sonra rastgele bir
sekilde kontrol grubu (KG), pliometrik kuvvet antrenman grubu (PKAG) ve direng lastigi kuvvet antrenman grubu
(DLKAG) olmak tizere 3 gruba ayrildi.

Antrenman gruplari, belirlenen 8 antrenman seklini ilk testlerin ardindan haftada 3 giin boyunca 12 hafta
boyunca 10 tekrar 4 set seklinde uygulamistir. Antrenman dénemi sona erdikten sonra son testler yapilmis ve
detraining donemine gegilmistir. 1 aylik detraining donemi sonrasinda detraining testleri yapilarak istatistiksel
analizler gergeklestirilmistir. Calismanin sonuglari, SPSS (IBM SPSS Statistics 26) paket programinda
degerlendirilmistir. Tiim degiskenlere ait verilerin ortalama ve standart sapmalar1 hesaplanmistir. On test, son test
ve detraining test donemlerinde alinan Olg¢limler igin grup igindeki farkliligin belirlenmesinde, 'Tekrarl
Olgiimlerde Varyans Analizi' (Repeated Measures ANOVA) testi uygulanmistir. Her bir dénem igin (6n test, son
test ve detraining test), gruplar arasindaki farkliligin belirlenmesinde ise 'Tek Yonlii Varyans Analizi (One Way
ANOVA)' kullanilmistir. Farkliligin hangi gruptan kaynaklandiginin belirlenmesinde ise Post-hoc testlerden
"Duncan" testi uygulanmustur. Istatistiksel analizlerin degerlendirilmesinde, P<0,05 oldugu durumlar anlamli deger
olarak kabul edilmistir.

Aerobik giig testinde pliometrik antrenman grubunda grup igi 6l¢iimler arasinda anlamlilik gézlemlenmistir
(P<0,05). Siirat testinde kontrol grubunda negatif yonde, antrenman gruplarinda ise destekleyici yonde anlamlilik
tespit edilmistir (P<0,05). Reaksiyon testinde antrenman gruplarinda grup igi Ol¢iimlerde anlamlilik
gozlemlenmistir (P<0,05). Gruplar aras: dlgiimlerde ise son testler sonrasinda PKAG istatistiksel olarak énemli
6lctide anlamli bulunmustur (P<0,05). Ceviklik testinde antrenman gruplarinda grup igi dl¢iimlerde anlamlilik
bulunmustur. Gruplar arasi dlgiimlerde ise son testler sonrasinda DLKAG istatistiksel olarak &nemli 6l¢iide
anlamli bulunmustur (P<0,05).

Sonug olarak, pliometrik antrenmanin aerobik kapasiteyi artirmada etkili oldugunu, diren¢ bandi
antrenmaninin ise sinirl bir etkisi bulundugunu gostermektedir. Ayrica, bu antrenman yontemlerinin etkilerinin
yas, cinsiyet ve antrenman ge¢misi gibi bireysel faktorlere bagh olarak degisebilecegini vurgulamaktadir.

Anahtar Kelimeler: Detraining, kuvvet, performans.

INTRODUCTION

The effects of strength training on sports performance have become an important research topic for both
individual and team sports. These types of training are commonly used to enhance essential performance
components such as speed, power, and endurance in athletes (1). It has been proven that resistance training is
safe and effective for children and adolescents, and various resistance training modalities have been observed
to positively affect sprinting and jumping performance (2).

The ability to perform repeated sprints and change direction is considered an important factor in the
performance of individual athletes. These skills are regarded by coaches and researchers as indicators of
superior performance in many sports and serve as significant markers of players' fitness levels (3). It has been
found that athletes with a higher skill level demonstrate better reactive sprint performance (RSA) compared
to those with a lower skill level (4)

Physical fitness stands out as one of the fundamental characteristics of athletes, as they can face high
physical work demands (5). Tests for maximal oxygen consumption (VO2max), considered the gold standard
in assessing aerobic capacity, are often not practically applied. Therefore, alternative assessment methods,
such as field tests, are utilized (5). Field tests used to determine the effectiveness of strength training are of
great importance in assessing the performance capacity of athletes (6). The relationships between isokinetic
muscle strength and field-based jump tests are considered important when evaluating athletes’ muscle
strength and jumping abilities (7).

The balance system involves the coordinated functioning of elements such as vision (eyes), positioning
(inner ear), support surface (deep sensation), motor system, central nervous system, and brain. The starting
point of the balance system is the perception of our position in space. This perception occurs by activating
muscle groups through nerve impulses sent to the brain by sensory receptors located in the eyes, muscles,
joints, and inner ear, thus maintaining balance (8).

Reaction times also play a significant role in the performance of individual athletes. Simple reaction time
(SRT) describes a straightforward response to a single stimulus, while recognition reaction time (RRT) and
cognitive reaction time (CRT) involve more complex cognitive processes (9). Moreover, the relationship
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between individual athletes' hand dominance is a significant factor in the optimization of their motor skills
©)-

Endurance parameters such as maximal oxygen consumption (VO:2max) are considered one of the
determining factors of performance, especially in sports like soccer that require high aerobic capacity.
Evaluating VO2max in both laboratory settings and field tests necessitates the comparison of different methods
to ensure the most accurate assessment of this capacity (10). Studies on the requirements of individual sports
and the impact of these requirements on training programs assist coaches in developing specialized training
programs tailored to the needs of athletes (3).

Plyometric training is a training method used to enhance explosive strength and plays a significant role
in improving performance in both individual and team sports. Explosive strength is defined as the capacity of
muscles to produce maximum force in the shortest possible time, and plyometric training facilitates rapid and
powerful muscle contractions (11). In team sports such as football, volleyball, handball, and basketball, as
well as in individual sports like athletics, wrestling, tennis, judo, and taekwondo, plyometric training includes
exercises aimed at enhancing speed, agility, and strength (12, 13).

In general, plyometric training is used across various sports as a method to enhance explosive strength,
reactive strength, and movement speed. This training method is particularly applied to elevate athletic
performance to a high level and significantly contributes to the development of motor skills. The benefits of
plyometric exercises include the rapid conversion of elastic energy into mechanical energy during muscle
tension, thereby increasing the movement efficiency of athletes and improving their performance (14). It has
been demonstrated through numerous scientific studies that plyometric training is a significant determinant
of athletic success in both team and individual sports (15).

Resistance band training is a form of exercise that has gained popularity in recent years and is
particularly effective for strength development. These workouts are performed using elastic bands that
provide resistance, allowing for greater muscle contractions and targeting strength increases. Research has
shown that resistance band training enhances both the isometric and dynamic strength capacities of athletes
(14).

Training with resistance bands is noted for allowing muscles to work in a more controlled and efficient
manner by placing a low load on the musculoskeletal system. For this reason, they are widely used in both
rehabilitation processes and strength training (16). Additionally, resistance band training is said to carry a
lower risk of injury compared to bodyweight training, as it promotes flexibility and ensures balanced strength
development among muscle groups (15).

Especially when used in conjunction with strength training, resistance band exercises are effective in
enhancing performance determinants such as maximal strength, explosive strength, and muscular endurance
in athletes. The literature indicates that resistance band training directly contributes to strength development
by targeting various muscle groups in the body, thereby improving sports performance (14, 16). In this context,
scientific studies have proven that resistance band training is an effective tool for increasing athletes' strength
capacities.

This study aimed to investigate the effects of different strength training methods on the field test results
of individuals aged 18-20 and evaluated the effectiveness of the relevant testing methods based on the findings
of the aforementioned studies.

METHOD
Participants

Thirty male individuals aged 18-20, who had been involved in sports for at least five years and had
entered a sedentary period for various reasons, participated in this study at the Faculty of Sports Sciences of
Selguk University in Konya. Measurements of the participants were conducted at the Performance and
Kinanthropometry Laboratory of the Faculty of Sports Sciences as well as in the university's sports facilities.
General information about the study was provided to the volunteers, and they were asked to sign a consent
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form confirming their voluntary participation. The study was approved by the Ethics Committee of Sel¢uk
University, Faculty of Sports Sciences, Konya, Turkey (Protocol number 07, 25 January 2016).

Procedure

Training Protocol: The measurements taken from the participants and the determined loading levels
formed the basis of the study. The research was conducted according to a training protocol applied three days
a week for a total duration of 12 weeks. Preliminary trials offered opportunities for familiarization with the
tests and review of the training protocols. The frequency of the training program was three days a week, with
a total of four sets and repetitions ranging from 8 to 10. The groups were randomly assigned following the
pre-tests.

20-Meter Shuttle Run Test: Participants will run between two lines placed 20 meters apart while keeping
pace with pre-recorded audio signals. The initial speed is set at 9.0 km/h, increasing by 0.5 km/h every minute.
If a participant fails to keep up with the audio signals twice in succession or stops due to fatigue, the test will
be terminated. Results will be recorded at the nearest stage (17). Participants were provided with the necessary
explanations before the test and were given a 5-10 minute period to warm up.

60 Meter Speed Test: To assess the speed performance of the participants, a 60-meter sprint test was
conducted. The test took place on a tartan track, utilizing electronic photo cells placed at the 0-60 meter
distances. Each participant was given two attempts in the 60-meter sprint test, and the best time achieved was
recorded as the test result. All participants performed a warm-up exercise before the sprint test (18).

Reaction Test: Five Fitlight lights have been fixed to the ground for the test. Two lights are placed 50 cm
to the right and left of the spot where the participant will stand, followed by two lights 50 cm further ahead
and one light 50 cm ahead of those two. The participant will stand in the middle of the lights and will be
required to extinguish the red lights that will turn on 10 times using their dominant foot after the test begins.
Each light is set to stay on for 5 seconds, and immediately after one light is turned off, another light will be
activated. (19). The lights are set to detect the foot from a distance of 10 cm. Each participant is given one trial,
followed by two tests conducted at 2-minute intervals, and the best result from these tests is recorded for
analysis.

AgilityT-Test: The athlete will start in a proper stance at cone 1. Each athlete used the same starting
position, running towards cone 2 while touching the top of the cone with their right hand. They then ran
sideways to cone 3 and touched the top of cone 3 with their left hand. The athlete moved laterally towards
cone 4, touching it with their right hand, and then touched cone 2 with their left hand while returning. Finally,
the athlete ran backward from the starting line to cone 1. The timing began at the start and was stopped when
the athlete crossed the starting line. Each participant was given one trial, followed by two tests, with the best
result from these tests recorded for analysis (20).

Statistical Analysis: The results of the study were analyzed using SPSS (IBM SPSS Statistics 26) software.
The mean and standard deviation values for all variables were calculated, and the 'Repeated Measures
ANOVA' test was used to determine differences within the group for measurements obtained during the pre-
test, post-test, and detraining test periods. For determining the differences between groups for each period
(pre-test, post-test, and detraining test), the 'One-Way ANOVA' method was applied. To identify the source
of the differences, the "Duncan" test was preferred among the post-hoc tests. In the statistical analysis results,
values of P<0.05 were considered significant.

Ethical approval and institutional permission

The study was approved by the local ethics committee (Protocol number 07, 25 January 2016, Ethics
Committee of Selcuk University, Faculty of Sports Science, Konya, Turkey) in accordance with the Declaration
of Helsinki. Before the assessment, every participant received the same detailed information about the testing
procedure. Every participant signed the informed consent.

FINDINGS

The performance outcomes of the measurements taken from our participants were compared in the tables
created below after the analysis.
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Table 1. Demographic characteristics of the participants.

Control Group Plyometric Resistance Band P
(n:10) Group (n:10) Group (n:10)
Pre-Test 18.70 £ 0.67 18.70 £ 0.67 19.10 £ 0.87 0.39
Post-Test 18.70 £ 0.67 18.70 £ 0.67 19.10 +0.87 0.39
Age (years) A
Detraining 18.70 + 0.67 18.70 £ 0.67 19.10 £ 0.87 0.39
P
Pre-Test 178.76 +7.38 176.90 + 5.64 174.70 + 6.12 0.42
. Post-Test 178.76 +7.38 176.90 + 5.64 174.70 + 6.12 0.42
Height (cm) 5 i aining 17876 +7.38 176.90 + 5.64 174.70 + 6.12 0.42
P
Pre-Test 71.40 + 8.82 C 69.00 + 6.58 68.70 + 12.65 0.79
Body Weight Post-Test 73.00 +9.34 B 70.00 + 6.56 69.30 + 11.55 0.64
(kg) Detraining 74.00 +9.15 A 70.60 + 6.56 69.50 +11.28 0.53
P 0.00 0.08 0.41

A, B, C:Differences within group means in the same column that contain different letters are significant (P<0.05).

x, ¥, z:Differences between group means in the same row that contain different letters are significant (P<0.05).
P<0.05

According to Table 1, when examining the age and height values of the participants, no significant
differences were found among the groups during the pre-test, post-test, and detraining periods (P > 0.05). A
stable profile was observed in age values across all groups (P = 0.39). Similarly, no significant difference was
found among the groups in terms of height measurements (P = 0.42). Looking at body weight values, a
significant increase was observed over time in the Control Group (P = 0.00). However, no significant
differences were detected in the Plyometric and Resistance Band Groups (P > 0.05). It is noteworthy that there
was a significant increase in weight during the post-test and detraining periods in the Control Group, while
this increase was less pronounced in the Plyometric and Resistance Band Groups.

Table 2. Descriptive statistical analysis table showing the speed test values of the participants.

Plyometric
Control Group Resistance Band
d Test :1 P
Speed Tes (n:10) Group (n:10) Group (n:10)
60-M Pre-Test 8.19+£0.28 A 8.45+0.39 B 8.21+0.75 B 047
s e-ed eTt:t Post-Test 8.19£0.29 A 7.91+0.37 A 7.70 +0.67 A 0.08
P s) Detraining 8.32+0.32 B 8.40 +£0.42 B 8.48 £ 0.94 C 085
P 0.01 0.00 0.00

A, B, C:Differences within group means in the same column that contain different letters are significant (P<0.05).

x, y, z:Differences between group means in the same row that contain different letters are significant (P<0.05).
P<0.05

According to Table 2, when examining the speed test results of the participants, no statistically significant
difference was found among the groups in the pre-test values (P = 0.47). According to the post-test results,
significant improvements were recorded in the Plyometric and Resistance Band Groups (P < 0.05), while no
significant change was observed in the Control Group. The difference between the Plyometric and Resistance
Band Groups was not significant (P = 0.08). During the detraining period, performance declines were observed
in all three groups, with the Resistance Band Group showing the largest decrease (P = 0.85). In within-group

comparisons, significant improvements were particularly noted in the Plyometric and Resistance Band Groups
(P =0.00).
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Table 3. Descriptive statistical analysis table showing the reaction test values of the participants.

Control Grou Plyometric Resistance

Reaction Test P Group (n:10) Band Group P
(n:10)
(n:10)

Pre-Test 0.48 +0.02 0.46 +0.02 A 0.49 +0.02 A 011
Fitlieht (s) Post-Test 0.47 £0.02 /x 0.43 £0.02 Bly 0.46 +0.02 C/xy 0.00
& Detraining 0.48 +0.02 0.46 +0.01 A 0.48 + 0.03 B 0.10

P 0.06 0.00 0.00

A, B, C:Differences within group means in the same column that contain different letters are significant (P<0.05).
X, y, z:Differences between group means in the same row that contain different letters are significant (P<0.05).
P<0.05

According to Table 3, when evaluating the reaction test results of the participants, it was observed that
there was no significant difference among the groups in the pre-test values (P = 0.11). In the post-test results,
the Plyometric Group showed a statistically significant improvement compared to the Control and Resistance
Band Groups (P < 0.05). However, there was no significant difference between the Control Group and the
Resistance Band Group in the post-test results (P = 0.00). When evaluating the detraining period, a decline was
observed in the Plyometric Group compared to the post-test results, but this decline was not found to be
statistically significant (P = 0.10). In within-group comparisons, statistically significant improvements were
recorded in the post-test values, particularly in the Plyometric and Resistance Band Groups (P = 0.00).

Table 4. Descriptive statistical analysis table showing the agility test values of the participants.

Control Grou Plyometric Resistance

Agility T Test onbro” “sroup Group (n:10) Band Group P
(n:10)
(n:10)

Pre-Test 10.98 + 0.69 10.97 £ 0.72 C 10.58 + 0.56 C 033
T- Testi Post-Test 10.82+0.71 y 10.29 +0.76 A/xy 9.96 + 0.54 A/x_ 0.02
() Detraining 10.90 + 0.64 10.68 + 0.79 B 10.42 + 0.61 B 031

P 0.32 0.00 0.00

A, B, C: Differences within group means in the same column that contain different letters are significant (P<0.05).
x, y, z:Differences between group means in the same row that contain different letters are significant (P<0.05).
P<0.05

According to Table 4, when examining the pre-test values of the participants' agility test results, it was
observed that there was no significant difference among the groups (P = 0.33). In the evaluation of the post-
test results, the Plyometric and Resistance Band Groups showed significant improvements compared to the
Control Group (P =0.02). Although the post-test results of the Plyometric Group were lower than those of the
Resistance Band Group, both groups performed better than the Control Group. During the detraining period,
a certain decline was observed in the Plyometric and Resistance Band Groups; however, these declines were
not found to be significant (P = 0.31). In within-group comparisons, statistically significant differences were
recorded, particularly between the pre-test and post-test values of the Plyometric and Resistance Band Groups
(P =0.00).

Table 4. Descriptive statistical analysis table showing the agility test values of the participants.

Control Group Plyometric Resistance

Aerobic Power Test Group (n:10) Band Group P
(n:10)
(n:10)
20-Meter Pre-Test 48.63 +3.33 47.47 +4.36 B 48.83 + 5.95 0.78
Shuttle Run Post-Test 48.76 + 3.66 5040+ 4.33 A 52.32 + 4.07 0.16
Test Detraining 4710+ 3.56 49.22 + 3.99 AB 4947+ 470 0.38
(MaxVo2)
ml/kg/min P 0.23 0.01 0.12

A, B, C:Differences within group means in the same column that contain different letters are significant (P<0.05).
X, y, z:Differences between group means in the same row that contain different letters are significant (P<0.05).
P<0.05
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According to Table 5, when examining the results of the 20-meter shuttle run test (MaxVO2), no significant
differences were observed among the groups during the pre-test period (P = 0.78). In the evaluation of the
post-test results, significant improvements were recorded in the Plyometric and Resistance Band Groups. The
Plyometric Group showed a significant increase in the post-test (P = 0.01), while the Resistance Band Group
also showed improvement (P = 0.12), although this improvement was not found to be statistically significant.
In the Control Group, no significant changes were detected in the post-test results (P = 0.23). During the
detraining period, both the Plyometric and Resistance Band Groups maintained their performance compared
to the pre-test results, but no significant differences emerged among the groups (P = 0.38).

DISCUSSION AND CONCLUSION

Considering that strength development and sensory-motor system responses can vary according to the
type and intensity of exercise (21), it is clear that resistance band training can enhance skills such as dynamic
balance and reaction. This research emphasizes the importance of cognitive functions and reaction speed on
athletic performance and offers insights into the integration of plyometric and resistance training (22).

Similar inferences hold true for the speed factor as well. In our study, performance improvements were
observed in both the plyometric and resistance band training groups in the 60m sprints, as expected. The
enhancing effects of plyometric training on short-distance running speeds have been demonstrated in
numerous previous studies (23-25). In this context, it appears that resistance band training can also enhance
running speed (26).

The direct relationship between running speed and explosive power, along with the similar effects of
these two training types, suggests that both methods can equally enhance speed. However, definitive
conclusions cannot be drawn, as there is no study comparing the effects of plyometric and resistance band
training on physical performance following the cessation of sports activity. Some studies that address
differences in short-distance sprints consider distances as short as 10m as sprint distances, while others
evaluate 100 meters (27). Our study is similar to those evaluating longer sprints, such as 50m (28), and has
shown that elastic strength training and other training methods can improve 50m speed performance to
similar extents.

Additionally, there are studies suggesting that resistance band training may produce similar effects to all
forms of strength training except plyometric training (29, 30). It has been noted that plyometric and resistance
band training may have similar effects in terms of muscle contraction principles (31).

Significant differences between groups were observed in agility performances involving high-intensity
sprints. The resistance band training group showed a significant improvement in agility performance after the
intervention. This finding indicates that resistance band training can enhance agility performance (30, 32).
However, there is no study demonstrating greater improvements in agility when compared to plyometric
training. The amortization phase between eccentric and concentric contractions in resistance band training,
which can be performed with a higher resistance than in plyometric training, may have contributed to the
enhancement of agility performance.

In summary, the lack of significant differences in speed performance without direction changes between
plyometric and resistance band training can be interpreted to suggest that resistance band training may be
more effective in agility performances involving direction changes. However, this perspective needs to be
supported by scientific data. Additionally, it should be noted that periods of inactivity may lead to dramatic
performance losses for both groups, resulting in final values dropping to similar levels.

In our study, the aim was to examine all components of physical fitness, including aerobic capacity.
Significant improvements were observed only in the plyometric training group for the 20-meter shuttle run
performance. It has been previously reported that plyometric training can positively affect not only anaerobic
performance but also aerobic performance (33). However, the effects of plyometric training on aerobic capacity
may vary depending on the intensity and duration of the training (34). There is insufficient data regarding the
effects of resistance band training on aerobic performance.

In conclusion, it was observed that both plyometric training and theraband training may have similar
effects on muscular and overall anaerobic performance. Although no exceptionally strong outcomes were
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reported, plyometric training appeared to be more effective than theraband training for aerobic performance,
while theraband training seemed to have a greater impact on agility development compared to plyometric

training. However, due to the limited studies in the relevant literature, these findings cannot be strongly
supported. Additionally, it was clearly evident that neither of these training methods had an advantage in
preserving performance loss resulting from inactivity. Further research is needed to clearly establish the effects
of theraband training on aerobic or anaerobic performance and the changes in these effects following a period

of inactivity.
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Abstract

This study includes findings regarding reliability and validity values within the scope of adaptation of the exercise
continuation motivation measure by Nam et al. (2023) into Turkish. Descriptive survey model was used as the research
design. The scale was translated into Turkish with a team of six experts using the back-translation method. The study data
were collected from 326 members of the Healthy Living Application and Research Center between the ages of 18 and 60
who voluntarily agreed to participate in the study. Confirmatory factor analysis (CFA) was used to prove the validity of
the scale structure previously developed by Nam et al. (2023) for Turkish culture, and test-retest and internal consistency
analyses were used for reliability. SPSS Amos package software was used for CFA. CFA validated the 30-item and 5-factor
structure of the scale. Reliability analysis findings revealed that internal consistency and test-retest values were within the
expected range. As a result, it was determined that the scale, adapted into Turkish with this study, is a valid and reliable
measurement tool that can be used to measure the motivation to maintain exercise among the members of healthy living
application and research centers in Turkey.

Keywords: Motivation, exercise maintenance, exercise maintenance motivation
Egzersizi Siirdiirme Motivasyonu Olgeginin Tiirk Kiiltiiriine Uyarlanmasi
Ozet

Bu ¢alismada, Nam ve ark., (2023) tarafindan egzersizi siirdiirme motivasyonu 6l¢meginin Tiirk¢eye uyarlanmasi
kapsaminda, giivenirlik ve gegerlik degerleri ile ilgili bulgular: icermektedir. Arastirma deseni olarak betimsel tarama
modeli kullanilmustir. Olgek alti kisilik uzman ekip egliginde ve cevir-geri gevir yontemi kullanilarak Tiirkge'ye
cevrilmistir. Calisma verisi, arastirmaya goniillii katilmay1 kabul eden 18 ile 60 yas araliginda olan 326 saglikli yasam
uygulama ve arastirma merkezi iiyesinden toplanmuistir. Olgegin daha 6nce Nam ve ark., (2023) tarafindan ortaya ¢tkarilan
yapisinin Tiirk kiiltiirti i¢in gegerliliginin ispat1 i¢in dogrulayici faktor analizi ; giivenirlik icin test tekrar test ve ig tutarlilik
analizleri kullanilmistir. DFA i¢in SPSS Amos paket programi kullanilmistir. Gergeklestirilen Dogrulayic Faktor Analizi
sonucunda, 6lgegin 30 madde ve 5 alt boyuth yapisi dogrulamistir. Giivenirlik analizi bulgulars, i¢ tutarlilik ve test tekrar
test degerlerinin beklenen deger araliginda oldugunu gostermistir. Sonug olarak, Tiirk¢e uyarlamasi bu g¢alisma ile
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gerceklestirilen Olgegin Tiirkiyedeki saglikli yasam uygulama ve arastirma merkezleri iiyelerinin egzersizi siirdiirme
motivasyonunu 6l¢mede kullanilabilecek gegcerli ve giivenilir bir 6l¢me araci oldugu tespit edilmistir.

Anahtar Sozciikler: Motivasyon, Egzersiz siirdiirme, Egzersiz siirdiirme motivasyonu.

INTRODUCTION

Today, the understanding of healthy life is gaining great importance to increase the physical and
psychological well-being of individuals. Exercise plays an essential role in this regard and helps individuals
maintain their physical and mental health (7). However, maintaining individuals' motivation to exercise is a
critical factor not only in the initial phase but also in the long term (12). Studies have found that between 40%
and 65% of people who start exercise stop within the first year, regardless of whether they are guided or self-
directed, and this trend holds across age and gender (2,11). Maintaining a consistent exercise routine in fitness
facilities can be challenging and largely depends on individual factors (18). The motivation of individuals who
exercise is a critical factor linked to both their success and setbacks in adopting healthier behaviors (18). As a
result, identifying the underlying causes of exercise is imperative for fitness center members to maintain a
consistent fitness regimen. Understanding the motivations of individuals exercising in fitness centers will
contribute to the spread of a healthy living culture. Exercise motivation includes psychological and social
factors that affect individuals' participation in physical activity (17). An accurate assessment of this motivation
is essential to strengthen individuals' exercise habits and help them adopt a sustainable lifestyle. However,
existing motivation scales are generally based on Western cultures and therefore their validity in Turkish
culture is questionable (8). The values, beliefs, and social norms of Turkish society are among the significant
factors affecting exercise motivation.

This study aimed to adapt the exercise maintenance motivation scale to Turkish culture in healthy living
and fitness centers and to ensure that cultural characteristics are taken into consideration in this process. This
adaptation will be a critical step to better understand the exercise motivation of Turkish individuals, increase
the effectiveness of exercise programs, and develop awareness of healthy living. The study aims to contribute
to the maintenance of individuals' exercise habits by presenting a motivation scale suitable for the needs and
expectations of Turkish society.

METHOD

Before the study implementation, the necessary permissions were obtained from the Selcuk University
Sports Sciences Scientific Research and Publication Ethics Committee (Decision no: E-40990478-050.99-852097).
In addition, individual volunteer participation forms were collected from each participant.

Study group

In the study, 326 active healthy life application and research center members determined by convenience
sampling method participated. The participants were members of the Cukurova University Healthy Living
Application and Research Center and were between 18 and 60 years of age. Among the participants, 148 (45.4
%) were female and 178 (54.6 %) were male. For Confirmatory Factor Analysis (CFA) to be conducted with the
data obtained from the members of the healthy living application and research center participating in the
study, a sample size over 300 is considered sufficient (5,15,20). In our study, it was determined that the number
of samples used for CFA to be performed was sufficient.

Data Collection Tools
In this study, the personal information form developed by the researchers and the Exercise Maintenance
Motivation Scale, which is planned to be adapted to Turkish culture, were used as data collection tools.

Personal Information Form
It was developed by the researchers to collect age and gender data of the active healthy life application
and research center members who participated in the study.

Exercise Maintenance Motivation Scale

In the study, the exercise maintenance motivation scale was used for the adaptation of which permission
was obtained from the responsible author via e-mail. The scale was originally introduced to the literature by
Nam et al., (19). The scale consists of 30 items. A 5-point Likert-type (1=Strongly Disagree, 5=Strongly Agree)
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measurement approach was used for the responses of the scale. The scale consists of five sub-dimensions and
30 items. According to the reliability analysis results, Cronbach's alpha value was determined as .80 (19).

Scale Translation Process

In the process of translation of the Exercise Maintenance Motivation Scale into Turkish, the translation-
back-translation method, which is frequently used in the literature, was used (4). In the translation phase of
the scale, a commission consisting of three academicians with a PhD degree in sports sciences and a good
command of English, and three English Language Science experts was utilized. The original English form of
the scale was translated into Turkish by two English linguists and an academic in the field of sports sciences.
When the translations obtained were analyzed, common points were identified and no significant differences
were found in the translation of any item. The resulting Turkish translation was sent to two other academics
in the field of sports sciences and an English language expert. The translations from the experts were checked
and no differences were found. The items in the original form of the scale and the translations made by the
experts were determined by the commission members to be similar to each other and no additions or deletions
were made. The translated scale was presented to 20 healthy living application and research center members
and they were asked to examine the scale items in terms of comprehensibility. Sports center members stated
that the items were clear and that there were no items that needed to be corrected. The items were finalized
and the data collection process started.

Data Collection Process

The data required for the validity and reliability analyses of the scale were collected between 01 October
and 07 October 2024 at Adana Cukurova University Healthy Living Application and Research Center. Face-
to-face interviews were conducted with the participants and data were collected from the members of the
Healthy Living Application and Research Center who voluntarily agreed to participate. The data were
collected by sharing the Google form link with the participants and they were given 20 minutes to answer the
questionnaire.

Data Analysis

SPSS 27.0 package software and AMOS 16 software were employed for the data analysis. For descriptive
analyses, standard deviation and arithmetic mean values were examined, while kurtosis and skewness values
were examined to check the distribution normality of the data. Since the scale used in the study had previously
undergone EFA, CFA was applied in this study. Distribution normality was checked before the analysis of the
data. Distribution normality was checked with kurtosis and skewness values and expected to be between +2.0
and -2.0 (14). The findings show that the values are within the specified range and the data was distributed
normally.

After the validity analysis, internal consistency coefficient and test-retest methods were used to check
whether the scale was reliable. The criteria expressed by Alpar (1) were used for the internal consistency
coefficient. In the reliability method examined with Cronbach's alpha value, values between 0.80 and 1.00
indicate very high reliability, values between 0.80 and 0.60 indicate that the scale is highly reliable, values
between 0.60 and 0.40 indicate low reliability, and values between 0.40 and 0.00 indicate that the scale is not
reliable (1). The second method used to test the reliability of the scale is the test-retest. The researchers collected
data twice at three-week (21-day) intervals from 60 healthy living and fitness center members who did not
take part in the CFA phase. The test-retest values calculated by Pearson moment correlation analysis are .70
and above, indicating that the scale is reliable (16).

FINDINGS

Findings Regarding Construct Validity

After the data obtained from the members of the Healthy Living Application and Research Center were
computerized, CFA was performed using the AMOS software. CFA is a method that enables the verification
of the previously determined or existing structure in scale development and validity studies (3), and is applied
to determine whether the data obtained by the researchers are compatible with the pre-constructed factor
status (9). Although different CFA fit indices are used in the literature, in this study, the commonly preferred
Chi-Square Goodness, RMSEA (Root Mean Square Error of Approximation), CFI (Comparative Fit Index), GFI
(Goodness of Fit Index), IFI (Incremental Fit Index) and SRMR fit index values were examined (13).
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Figure 1: Path Diagram of the Exercise Maintenance Motivation Scale

In order to make the analysis more compatible, a covariance connection was established between the error
terms el0-e12, e6-el4, el8-e19 and more compatible results were obtained in the relevant values. Covariance
assignment can be associated with the error terms of the items that predict the same factor aiming to measure
the same feature (21).

As can be seen in Figure 1, item factor loads ranged from 0.38 to 0.92. It is stated that items with a factor
loading of 0.30 and above are good items (6). In light of the findings obtained, it was determined that the item
factor loadings of the Exercise Maintenance Motivation Scale are sufficient. It is found that the scale can be
adapted into Turkish with 30 items.

Table 1. Confirmatory factor analysis fit values of the Exercise Maintenance Motivation Scale
Model Fit Index Accepted Perfect Range Range of Acceptable Fit values Obtained Values of the Scale

X2/df 0<x?/sd<3 3<x?/sd<5 3.28
RMSEA 0.00<RMSEA<0.05 0.00<RMSEA<0.05 0,080
SMRM 0.00 < SRMR <, 0.05 0.05 <SRMR <, 0.10 0.074
CFI 0.95<GFI<1.00 0.90<GFI<0.95 0.90
IFI 0.95<GFI<1.00 0.90<GFI<0.95 0.90

As can be seen in Table 1, the structure of the scale was confirmed with the data obtained according to the
cut-off values in the literature. Accordingly, x2 /sd, SRMR, CFI, IF], and RMSEA values were acceptable. No
multicollinearity problem was detected among the dimensions.

Reliability Analyses

Cronbach's alpha (a) and test-retest coefficients were calculated to test the internal reliability of the 30-

item and 5-subdimensional structure of the Exercise Maintenance Motivation Scale.
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Table 2. Confirmation of the reliability of the gamer 1dentity scale with CR, AVE, internal consistency

coefficient and test-retest methods

CompositeReliability (CR) AverageVarianceExt Test-Retest Method Internal Consistency
racted (AVE) Coefficient
Gamer Identity 0.96 0.57 0.86 0.95
Scale

The reliability study of the Exercise Maintenance Motivation Scale was examined using Cronbach's alpha
coefficient and test-retest method. Cronbach's Alpha coefficient of the scale was found to be .95. The test-retest
reliability of the scale was obtained by administering it to 60 healthy living application and research center
members at three-week intervals. As a result of the test-retest reliability study, it was determined that there
was a high, positive, and significant correlation between the first and second administration of the scale.

When Table 5 is examined, it is seen that the AVE values are 0.64 for the personality traits scale of E-
sports players. CR values are 0.94 for the personality traits scale of E-sports players. Considering that scales
with a reliability coefficient of 0.70 and above are considered reliable in scale development and adaptation
studies (22,23,24,25), it can be said that the internal consistency, AVE, and CR values of the E-sports players'
personality traits scale are sufficient.

DISCUSSION AND CONCLUSION

This study aimed to adapt the Exercise Maintenance Motivation Scale developed by Nam et al., (19) to
Turkish culture. Within the scope of the validity study of the scale, CFA was applied to test the appropriateness
of the 30-item and 5-subdimensional structure of the scale to Turkish culture. After the conformity of the scale
was determined by CFA, internal consistency and test-retest analyses were used to test the reliability of the
scale.

CFA findings showed that the CFI value of the model was .90, the RMSEA value was .080, the SRMR
value was 0.074, and the X2/df value was 3.28. The findings revealed that the CFA values were considered
adequate and in line with the original form (19). In our study, internal consistency coefficient and test-retest
methods were used for the reliability analysis of the Exercise Maintenance Motivation Scale. The internal
consistency coefficient was found to be high at .95. The internal consistency values in the original form of the
scale were in parallel with the findings of our study. The reliability of the scale was confirmed with the values
(0.86) obtained in the test-retest method, which was used in the Turkish adaptation, although it was not used
in the original form of the scale (16).

Although the values obtained in our study are within acceptable ranges, there are some limitations in our
study. The first limitation is that the data obtained for the measurement tool are collected only from the
members of the Healthy Living Application and Sports Center operating in Adana. In future studies, it is
recommended to select a sample covering Turkey in general. The second limitation is that the data were
collected from a single sample group. In future studies, it is recommended to test the validity and reliability
of the measurement tool by collecting data from healthy living and sports centers operating on different
exercises and sports.
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Abstract

The safety of the spectators watching the competitions in the stadiums is of great importance in terms of
the security measures taken in the competition area. In this context, the aim of our research is to examine how the
security measures taken in stadiums are evaluated by the spectators. The population of our research consists of
fans in professional football league competitions in the 2022-2023 season. The sample group consists of a total of
1540 fans, 406 women and 1134 men, who were randomly selected from the universe and who voluntarily agreed
to participate in our research. As a data collection tool, the personal information form created by the researchers
and the "Security in Sport Scale” were used to measure the evaluation of the security measures taken in the stadiums
by the spectators. As a result of the normality analysis of the scale and its sub-dimensions, it was determined that
the significance values were p > 0.05 and accordingly, nonparametric tests (Mann-Whitney U Test, Kruskal-Wallis
H Test) were applied. As a result, it was determined that gender, marital status, educational status, participation
in away competitions, self-identification as a football spectator, responsibility for violence in stadiums and
frequency of going to the stadium had statistically significant effects on the sub-dimensions of the scale and general
security perception.

Keywords: Stadium, Security Measures, Spectators.
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Stadyumlarda Alinan Giivenlik Onlemlerinin Seyirciler Acisindan Degerlendirilmesi (Sporda Giivenlik
Caligmasi)

Ozet

Stadyumlarda miisabakalar1 izleyen seyircilerin giivenligi, miisabaka alaninda alinan giivenlik 6nlemleri
agisindan biiylik 6nem tasimaktadir. Bu baglamda, arastirmamizin amaci, stadyumlarda alman giivenlik
onlemlerinin seyirciler tarafindan nasil degerlendirildigini incelemektir. Arastirmamizin evrenini 2022-2023
sezonunda profesyonel futbol ligi miisabakalarindaki taraftarlar olusturmaktadir. Orneklem grubu ise, evren
igerisinden rastgele segilen ve arastirmamiza goniillii olarak katilmay1 kabul eden 406 kadin ve 1134 erkek olmak
tizere toplam 1540 taraftardan olusmaktadir. Veri toplama araci olarak, arastirmacilar tarafindan olusturulan
kisisel bilgi formu ile stadyumlarda alinan giivenlik 6nlemlerinin seyirciler tarafindan degerlendirilmesini 6l¢gmek
amaciyla "Sporda Giivenlik Olgegi" kullanilmistir. Olgek ve alt boyutlarma iligkin normallik analizi sonucunda
anlamlilik degerlerinin p > 0.05 oldugu saptanmis ve bu dogrultuda parametrik olmayan testler (Mann-Whitney U
Testi, Kruskal-Wallis H Testi) uygulanmistir. Sonug olarak, cinsiyet, medeni durum, egitim durumu, deplasman
miisabakalarma katilim, futbol seyircisi olarak kendini tanimlama, stadyumlarda yasanan siddetin sorumlulugu
ve stadyuma gitme siklig1 degiskenlerinin dlgegin alt boyutlar1 ve genel giivenlik algis1 {izerinde istatistiksel olarak
anlaml etkileri oldugu belirlenmistir.

Anahtar Kelimeler: Stadyum, Alinan Giivenlik Onlemleri, Seyirci.

INTRODUCTION

The participation of spectators in sportive competitions is shown as an effective role of the competitions.
It is stated that the areas where sportive competitions have the highest number of spectators are stadiums (16).
It is included in the literature studies that the competitions held in stadiums are generally hooliganised in fan
groups around the world, safe areas in stadiums are restricted as a result of hooliganism and individuals do
not want to come to watch competitions in stadiums (1; 17; 24; 12).

Hooliganisation and the quarrels between fan groups have led to the restriction of security areas in sports.
It is explained in the literature studies that there are many aspects of violent incidents in the competitions
played in stadiums. In the stadium, the provocative actions and insults of the fans in the opposite groups
against each other, the media's reflection of bad events, the harsh interventions of the athletes during the
competition, the critical decisions of the referees, the cheerleaders' provocation of the fans, the opposing
discourses of the sports administrators against each other, the wrong and faulty design and public order
deficiencies of the security officers in their duty places (11).

As a result of the incidents of violence in the stadiums, the TFF announced the security instruction in the
stadiums. In the circular, in order to minimise the incidents of violence in stadiums and to prevent violent
incidents, the authority to take security measures in stadiums has been given to the general directorate of
security, the general directorate of gendarmerie and private security units in accordance with the regulation
on the prevention of violence and irregularity in sports numbered 2012/4018, the law on the prevention of
violence and irregularity in sports numbered 6222 and the instruction published by the TFF. A security
committee has been established by TFF in stadiums. This committee evaluates the incidents of violence in the
stadiums and imposes financial penalties on individuals and sports clubs, and it is stated that if the stadiums
comply with the articles in the security instructions published by the TFF that there will be no weakness in
terms of security in the stadiums, a certificate of conformity is given, and if this certificate of conformity is
obtained, competitions can be played in the stadiums (28).

When the studies in the literature were analysed, it was seen that there are almost no security studies in
sports and no project related to security areas in sports has been put into operation (30). When the researches
conducted in general are examined, it is stated in the research results that the incidents of violence in the
stadium have increased over the years and that the violent incidents in the stadiums cause material damages
as well as moral damages (27). Considering the researches in the literature and the TFF security instruction, it
was aimed to evaluate the security measures taken in the stadiums from the perspective of the spectators.
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METHOD
Materials and Methods

In this part of the study, explanations about the research model, population and sample size, data
collection process and data analysis are given. During the current research, the Directive on Scientific Research
and Publication Ethics of Higher Education Institutions was followed.

Research Model

In our research, the descriptive survey model, which is within the scope of the survey model, was used.
In general, researches aiming to determine any situation in a subject are defined as descriptive research model
(21).

Research Group

The study group of our research consists of a total of 1540 (n=406 women, n=1134 man) volunteer fans
who came to the professional football league competitions in 2022-2023.

Data Collection Tools

The data collection tools in our study consist of two parts. In the first part, the personal information forum
created by the researchers), and in the second part, the "Safety in Sport" scale developed by Tastan and Ataman
Yanci (2016) was used.

Personal Information Forum

A personal information forum consisting of 11 questions such as gender, marital status, age, education
level, which team are you a fan of, do you have a season-pass, do you go to away matches, how do you define
your spectatorship as a football spectator, with whom do you go to the stadium to watch a match, how often
do you go to the stadium to watch a match, who do you think is responsible for the violence in stadiums was
used.

Safety in Sport Scale

The "Safety in Sport" scale developed by Tastan and Ataman Yanci (2016) was graded in 5 stages as (1)
strongly agree, (2) agree, (3) undecided, (4) disagree and (5) strongly disagree. The scale of safety in sport
consists of 20 questions and 4 sub-dimensions. The sub-dimensions are as follows: Perception of the adequacy
of the security measures taken: 12, 10, 13, 11, 20 (Dimension 1), Perception of prevention of violent incidents
by security forces: 16, 15, 18, 14, 17, 19 (Dimension 2), Perception of the use of security systems in stadiums: 5,
4, 8, 9, 6 (Dimension 3), Perception of controls at the entrance to the stadiums: 1, 2, 3, 7 (Dimension 4).
According to the Cronbach's Alpha reliability coefficient analysis to determine the reliability of the scale,
Cronbach's Alpha value was calculated as .880 in the whole scale (27). The Cronbach's Alpha value of the scale
in this study was found to be .815.

Data Analysis

The data of our research were collected face-to-face. Within the scope of the research, a total of 1564
participants were reached and the outliers in the data set and whether the multivariate normality assumption
was met were examined with the help of Mahalanobis distance values and 24 data showing outlier outliers
were removed from the data set and statistical analysis of 1540 participants was performed.

In this study, SPSS 25.0 package programme was used to analyse the data. Outliers in the data set and
whether the assumption of multivariate normality was met were analysed with the help of Mahalanobis
distance values and 24 data showing outlier outliers were removed from the data set. The kurtosis-skewness
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coefficients were found to be between +2-2 and non-parametric tests were used in the analysis (21).
Statistically, frequency, percentage and reliability coefficient calculations, Kruskal Wallis H Test and Man
Witney U Test were performed. The analyses were performed according to 95% confidence interval.

FINDING

Tablo 1. Demographic Variables

Variables f %
Woman 406 26,4
Gender Man 1134 73,6
Total 1540 100
Married 658 42,7
Marital Status Single 882 57,3
Total 1540 100
18-25 age range 364 23,6
26 to 33 years old 602 39,1
Age 34-41 age range 294 19,1
42- 49 age range 280 18,2
Total 1540 100
High School Graduate 1316 85,5
Education Status University Graduate 224 14,5
Total 1540 100
Sivas spor 396 25,7
Which team are you Kayseri spor 369 24,0
a fan of Konya spor 387 25,1
Antalya spor 388 25,2
Total 1540 100
Do you have a season Yes 210 15,6
. No 1330 86,4
ticket?

Total 1540 100
Do you go to awa Yes 252 164
chpititions? ! No 1288 83,6
Total 1540 100
Very Bad 154 10,0
How would you Bad 154 10,0
define your Centre 504 32,7
spectatorship as a Good 434 28,2
football spectator? Very Good 294 19,1
Total 1540 100
) Alone 252 16,4
;’Z‘:} :1:222 d“}i;’l"t‘; With My Friends 1064 69,1
watch a match? With My Family 224 14,5
Total 1540 100
Who do you think is Hooligans 896 58,2
responsible for the Athletes 644 41,8

violence in Total
stadiums? 1540 100
Every Two Months 434 28,2
How often do you Once a Month 154 10,0
go to the stadium to Two Weeks One 112 7,3
watch a match? Every Week 840 54,5
Total 1540 100

Table 1 shows that most of the participants were in favour of male participants (73.6%). When we examine
the highest variables in the categories, single participants (57.3%) in the marital status variable, 26-33 age range
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participants (39.1%) in the age variable, high school graduate participants (85.5%) in the education status
variable, Sivas sport participants (25.7%) in the variable of which team are you a fan, participants who said no
in the variable of do you have a season-pass (86.4%), do you go to away competitions? (83,6%), how do you
define your spectatorship as a football spectator? (32,6%), who do you go to the stadium to watch a competition
with? (69,1%), who do you think is responsible for the violence in stadiums? (58,2%) and how often do you go
to the stadium to watch a competition? (54,5%).

Tablo 2. Descriptive Values Related to Scales

Variables Minimum Maksimum X Ss Cronbach
alpha
Perception of Adequacy of 5,00 25,00 14,3455 4,48260 ,776

Security Measures Taken
(Dimension 1)
Perception of Prevention of 6,00 30,00 14,0818 4,79764 ,753
Violent Incidents by Security
Forces (Dimension 2)
Perception of the Use of 5,00 23,00 12,3818 4,10007 ,781
Security Systems in

Stadiums (Dimension 3)
Perception Of Controls at 4,00 20,00 8,1273 3,32074 ,795
Entrances to Stadiums
(Dimension 4)
Safety Scale in Sport 23,00 98,00 48,9364 13,50407 ,815

According to the descriptive statistics results of the scales in Table 2, it is seen that the Cronbach Alpha
values of the scale total score and scale sub-dimensions are high.

Table 3. Safety Scale in Sport Normality Analysis

Kolmogorov-Smirnova

Statistic df Sig.

Perception of Adequacy of Security Measures Taken (Dimension 1) ,082 1540 ,000

Perception of Prevention of Violent Incidents by Security Forces ,089 1540 ,000
(Dimension 2)

Perception of the Use of Security Systems in Stadiums (Dimension ,084 1540 ,000

3)
Perception Of Controls at Entrances to Stadiums (Dimension 4) ,194 1540 ,000
Safety Scale in Sport ,070 1540 ,000

In Table 3, as a result of the normality analysis of the scale and its sub-dimensions, it was seen that the
significance values were greater than 0.05 and it was decided to use nonparametric analyses in the analysis.
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Tablo 4. Participants' Views on "Gender" Man Witney U Test Results According to Variable

Scale and Subscale Gender n Sequence Ranking v z P
. . Centre. Total Value
Dimensions
Perception of
Adequacy of Security ~ Woman 406 26,4 755,64
21334 2,1 ,028%
Measures Taken Man 1134 73,6 812,02 3346,000 199 028
(Dimension 1)
Perception of
Pre.ventlon of Vlolgnt Woman 406 26,4 805,02 190414,000 5,190 000*
Incidents by Security Man 1134 73,6 672,50
Forces (Dimension 2)
Perception of the Use
of Securlty'Systems in Woman 406 26,4 776,72 305767,000 921 357
Stadiums Man 1134 73,6 753,12
(Dimension 3)
Woman 406 26,4 761,25
Perception Of Controls
at Entra.nces to Man 1134 736 769,33 863261,000 -1,380 ,168
Stadiums
(Dimension 4)
Woman 406 26,4 773,18
Safety Scale in Sport 309785,000 -,395 ,693
Man 1134 73,6 763,02

p<0.05*

When the results of the Man Witney U Test results of the participants' opinions according to the
"gender" variable in Table 4 are examined, it is seen that there is a statistically significant difference (p<0.05)
in the perception of the adequacy of the security measures taken (dimension 1) and the perception of the
prevention of violent incidents by the security forces (dimension 2), while the perception of the use of security
systems in stadiums (dimension 3), the perception of the controls at the entrance to the stadiums (dimension
4) and the SSI were found to be statistically insignificant (p>0.05).

Tablo 5. Participants' Views on "Marital Status Man Witney U Test Results According to Variable

Marital Sequence, Rankin; U
Scale'and S}lbscale Status n Ce:tre. Total ® Value z P
Dimensions
Perception of Married 658 42,7 800,50
Adequacy of Security Single 882 57,3 730,29 263718,000 3,034 002*
Measures Taken
(Dimension 1)
Perception of Married 658 42,7 770,39
Pre.ventlon of Vlolelznt Single 882 57,3 770,65 290080,000 011 991
Incidents by Security
Forces (Dimension 2)
Perception of the Use of  Married 658 42,7 765,17
Security Systems in Single 882 57,3 777,65 285474,000 547 585
Stadiums
(Dimension 3)
Married 658 42,7 770,83
Perception Of Controls Single 882 57,3 770,05
at Entrances to 289884,000 -,034 ,973
Stadiums
(Dimension 4)
. Married 658 42,7 779,83
Safety Scale in Sport Single 882 573 757,99 281946,000 -,954 ,340

p<0.05*
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When the results of the Man Witney U Test results of the opinions of the participants according to the
"marital status" variable in Table 5 are examined, it is seen that there is a statistically significant difference
(p<0.05) in the perception of the adequacy of the security measures taken (dimension 1), while there is no
statistically significant difference (p>0.05) in the perception of the prevention of violent incidents by the
security forces (dimension 2), the perception of the use of security systems in stadiums (dimension 3), the
perception of the controls at the entrance to the stadiums (dimension 4) and the SSI (p>0.05).

Tablo 6. Participants' Views on "Age" Kruskal Wallis H Test Results According to Variable

Scale and Subscale Age n Sequence Chi-square df P
K . Average Value
Dimensions
Perception of 18-25 age range 364 23,6
Adequacy of 26 to 33 years old 602 39,1
Security Measures 34-41 age range 294 19,1 12,292 3 ,006
Taken (Dimension  42- 49 age range 280 18,2
1)
Perception of 18-25 age range 364 23,6
Prevention of 26 to 33 years old 602 39,1
Violent Incidents  34-41 age range 294 19,1 26,895 3 ,001*
by Security Forces  42-49 agerange 280 18,2
(Dimension 2)
Perception of the Use 18-25 age range 364 23,6
of Security Systems 26 to 33 years old 602 39,1 30736
in Stadiums 34-41 age range 294 19,1 ’ 3 ,001%
(Dimension 3) 42- 49 age range 280 18,2
Perception Of 18-25 age range 364 23,6
Controls at 26 to 33 years old 602 39,1 3 ,001*
Entrances to 34-41 age range 294 19,1 62,591
Stadiums 42- 49 age range 280 18,2
(Dimension 4)
18-25 age range 364 23,6
Safety Scale in 26 to 33 years old 602 39,1 97148 3 ,001*
Sport 34-41 age range 294 19,1 !
42- 49 age range 280 18,2

p<0.05*

When the Kruskal Wallis H Test results of the opinions of the participants according to the "age" variable in
Table 6 are examined, it is seen that there is no statistically significant difference (p>0.05) in the perception of
the adequacy of the security measures taken (dimension 1), while there is a statistically significant difference
(p<0.05) in the perception of the prevention of violent incidents by security forces (dimension 2), the perception
of the use of security systems in stadiums (dimension 3), the perception of controls at the entrance to the
stadiums (dimension 4) and SSI.
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Tablo 7. "Education Status" of Participants' Opinions Man Witney U Test Results According to Variable

Scale and Subscale Education 0 Sequence, Ranking U . p
. . Status Centre. Total Value
Dimensions
Perception of Adequacy Hé%::i?il 1316 855 742,20
of Security Measures - - 110152,000 --6,070 ,001*
Taken (Dimension 1) University 224 14,5 936,75
Graduate
Perception of High Scholl 1316 85,5 760,74
Prevention of Violent Graduate
Incidents by Security ~ University 224 14,5 827,81 R 2,058 003"
Forces (Dimension 2) Graduate
Perception of the Use of High Scholl 1316 85,5 751,36
Security Systems in Graduate .
Stadiums University 224 14,5 882,94 122206,000 4,106 001
(Dimension 3) Graduate
High Scholl 1316 85,5 790,46 ,001*
Perception Of Controls  Graduate
at Entrances to University 224 14,5 653,25 121128,000 -4,320
Stadiums Graduate
(Dimension 4)
High Scholl 1316 85,5 753,52 -3,634 ,001*
Safety Scale in Sport I_ixrl ii;l:it; a 125 870,25 125048,000
Graduate

p<0.05*

When the results of the Man Witney U Test results of the participants' opinions according to the
"education status" variable in Table 7 are analysed, a statistically significant difference (p<0.05) was found in
the perception of the adequacy of the security measures taken (dimension 1), the perception of the prevention
of violent incidents by the security forces (dimension 2), the perception of the use of security systems in
stadiums (dimension 3), the perception of the controls at the entrance to the stadiums (dimension 4) and SSI.

Turkish Journal of Sport and Exercise /Tirk Spor ve Eqzersiz Dergisi 2024 26(3):434-450 441
2024 Faculty of Sport Sciences, Selcuk University



Erhan BUYRUKDELL Drcid 10- D000-00002-8455-5270 / Kemal KIZILKAYA Dreid 10 0005-0007-4103-7557

Abdulkadiv EXIN Oreid 10: 0000-0001-8421-71K / lsmail VARDL Oreid 10 0005-0006-5650-6949

Tablo 8. Participants' Opinions on the Question "Which Team Are You a Fan of? Kruskal Wallis H Test Results

According to Variable
Scale and Which Team Are You a Sequence Chi-square
Subscale Fan Of? Average Value P
Dimensions
Perception of Sivas spor 396 25,7
Adequacy of Kayseri spor 369 24,0
Security Konya spor 387 25,1 4,021 ,259
Measures Taken Antalya spor 388 25,2
(Dimension 1)
Perception of Sivas spor 396 25,7
Prevention of Kayseri spor 369 24,0
Yiolent Konya spor 387 251 5,801 1
Incidents by Antalya spor 388 25,2
Security Forces
(Dimension 2)
Perception of the Sivas spor 396 25,7
Use of Security Kayseri spor 369 24,0
Systems in Konya spor 387 25,1 11,336 ,001*
Stadiums Antalya spor 388 25,2
(Dimension 3)
Sivas spor 396 25,7
Perception Of Kayseri spor 369 24,0 /105
Controls at Konya spor 387 25,1 6151
Entrances to Antalya spor 388 25,2 ’
Stadiums
(Dimension 4)
Sivas spor 396 25,7
Safety Scale in Kayseri spor 369 24,0 1287 ,732
Sport Konya spor 387 25,1 ’
Antalya spor 388 25,2
P<0.05*

When the Kruskal Wallis H Test results of the opinions of the participants according to the variable "which
team you are a fan of" are examined in Table 8, it is seen that there is no statistically significant difference in
the perception of the adequacy of the security measures taken (dimension 1), the perception of the prevention
of violent incidents by the security forces (dimension 2), the perception of controls at the entrance to the
stadiums (dimension 4) and SSI (p>0.05), while a statistically significant difference was found in the perception
of the use of security systems in stadiums (dimension 3) (p<0.05).
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Tablo 9. The Opinions of the Participants According to the Variable "Do You Have a Combined Card? Man Witney U
Test Results According to Variable
Do You have

Scale and Subscale a Combined n Sequence,  Ranking v z P
. . Centre. Total Value
Dimensions Card?
Perception of
Adequacy of Security Yes 210 13,6 822,77 128674,000 1,838 066
Measures Taken No 1330 86,4 762,25
(Dimension 1)
Perception of
Pre.ventlon of VIOI?H’( Yes 210 13,6 867,57 119266,000 3,414 001
Incidents by Security No 1330 86,4 755,17
Forces (Dimension 2)
Perception of the Use of
Security S'ystems in Yes 210 13,6 772,83 139160,000 082 935
Stadiums No 1330 86,4 770,13
(Dimension 3)
Perception Of Controls
at Entrances to Yes 210 13,6 664,10 ,001*
Stadiums No 1330 86,4 787,30 117306,000 -3,775
(Dimension 4)
210 13,6 803,63 132692,000 -1,162 ,245
Safety Scale in Sport Yes
No 1330 86,4 765,27
p<0.05*

In Table 9, when the results of Man Witney U Test are analysed according to the variable "Do you have a
season-pass?”, it is seen that there is no statistically significant difference in the Perception of Adequacy of
Security Measures Taken (Dimension 1), Perception of Use of Security Systems in Stadiums (Dimension 3)
and SSI (p>0.05), while there is a statistically significant difference in the Perception of Prevention of Violent
Incidents by Security Forces (Dimension 2) and Perception of Controls at the Entrance to the Stadiums (Table
4) (p<0.05).

Tablo 10. Participants' Opinions on "Do you go to away competitions? Man Witney U Test Results According to Variable

D to A Ranki
Scale and Subscale 2° YOU fo Away Sequence anking U 2 p
. . Competitions n  Centre. Total Value
Dimensions
Perception of Yes 47 46,5 942,78
Adequacy of No 24 23,8 736,79 118874,000 6,744 001

Security Measures
Taken (Dimension 1)

Perception of Yes 47 46,5 922,56
Prevention of No 24 23,8 740,75
Violent Incidents by 123970,000 -5,953 ,001*

Security Forces
(Dimension 2)

Perception of the Use Yes 47 46,5 692,33
of szcurlty.Systems No 24 23,8 785,79 142590,000 3,061 002*
in Stadiums
(Dimension 3)
Perception Of Yes 47 46,5 777,50 ,728
Controls at No 24 23,8 769,13
Entrances to 160524,000 -,276
Stadiums
(Dimension 4)
Safety Scale in Sport Yes 47 46,5 855,67 140826,000 -3,326 ,001*
No 24 23,8 753,84
P<0.05*
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In Table 10, the views of the participants according to the variable "Do you go to away competitions? "
variable, a statistically significant difference (p<0.05) is observed in the perception of the adequacy of the
security measures taken (dimension 1), the perception of the prevention of violent incidents by the security
forces (dimension 2), the perception of the controls at the entrance to the stadiums (dimension 4) and the SSI,
while no statistically significant difference is detected in the perception of the use of security systems in
stadiums (dimension 3) (p>0.05).

Tablo 11. Participants' Opinions on "How Would You Define Your Spectatorship as a Football Spectator? Variable
According to Kruskal Wallis H Test Results

How Would You
Scale and Define Your Sequence Chi-square
. n df P
Subscale Spectatorship as a Average Value
Dimensions  Football Spectator?
Perception of Very Bad 154 10,0
Adequacy of Bad 154 10,0
Security Centre 504 32,7 109,005 4 ,001*
Measures Taken Good 434 28,2
(Dimension 1) Very Good 294 19,1
Perception of Very Bad 154 10,0
Prevention of Bad 154 10,0
Yiolent Centre 504 32,7 41751 4 001*
Incidents by Good 434 282
Security Forces Very Good 294 19,1
(Dimension 2)
Perception of the Very Bad 154 10,0
Use of Security Bad 154 10,0 4 ,001*
Systems in Centre 504 32,7 46,864
Stadiums Good 434 28,2
(Dimension 3) Very Good 294 19,1
Perception Of Very Bad 154 10,0
Controls at Bad 154 10,0
Entrances to Centre 504 32,7 113,902 4 ,001*
Stadiums Good 434 28,2
(Dimension 4) Very Good 294 19,1
Very Bad 154 10,0
. Bad 154 10,0
Safegpi‘jle mn Centre 504 32,7 110,270 4 ,001*
Good 434 28,2
Very Good 294 19,1
P<0.05*

When the Kruskal Wallis H Test results of the participants' opinions according to the variable "How
would you define your spectatorship as a football spectator?” are analysed in Table 11, a statistically significant
difference was found in the perception of the adequacy of the security measures taken (dimension 1), the
perception of the prevention of violent incidents by the security forces (dimension 2), the perception of the use
of security systems in stadiums (dimension 3), the perception of the controls at the entrance to the stadiums
(dimension 4) and SSI (p<0.05).
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Tablo 12. Participants' Opinions on the Question "With whom do you come to the competitions in the stadium?

According to Variable Kruskal Wallis H Test Results

With Whom d
Scale and ! om . (,) Sequence Chi-square
You the Competitions n df P
Subscale . . Average Value
. . in the Stadium
Dimensions
Perception of Alone 252 16,4
Adequacy of With My Friends 1064 69,1
Security With My Family 224 14,5 6,708 3 ,035
Measures Taken
(Dimension 1)
Perception of Alone 252 16,4
Prevention of With My Friends 1064 69,1
Viol
iolent : : 29,336 3 ,001*
Incidents by With My Family 224 14,5
Security Forces
(Dimension 2)
Perception of the Alone 252 16,4
Use of Security With My Friends 1064 69,1 3 ,006
Systems in With My Family 224 14,5
. 5,536
Stadiums
(Dimension 3)
Perception Of Alone 252 16,4
Controls at
Entrances to With My Friends 1064 69,1 22,887 3 001*
Stadiums With My Family 224 14,5
(Dimension 4)
Safetv Scale i Alone 252 16,4
Y oM T With My Friends 1064 69,1 24,075
Sport - - *
With My Family 224 14,5 3 ,001
P<0.05*

When the Kruskal Wallis H Test results are analysed in Table 12 according to the variable "with whom do
you come to the competitions in the stadium" of the participants' opinions, no statistically significant difference

was found in the perception of the adequacy of the security measures taken (dimension 1), the perception of

the use of security systems in stadiums (dimension 3) (p>0. 05), while a statistically significant difference was

detected in the perception of preventing violent incidents by security forces (dimension 2), perception of

controls at the entrance to the stadiums (dimension 4) and SSI (p<0,05).
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Tablo 13. Participants' Opinions "Who do you think is responsible for the violence in the stadiums?" Man Witney U Test
Results According to Variable

Who dou Think is
Scale and Responsible for the 0 Sequence Ranking 8]
Subscale Violence in the Centre. Total Value P
Dimensions Stadium?
Perception of Adequacy of Hooligans
Security Measures Taken 896 58,2 829,24  250684,000 -4,4007 ,001*
(Dimension 1) Athletes 644 41,8 728,28
Perception of Prevention of Hooligans
Vl.olent Inader}ts by . 896 58,2 828,48 251174000 -4,351 001*
Security Forces (Dimension Athletes 644 41,8 728,83
2)
Perception of the Use of Hooligans 896 58,2 747,37
Security S'ystems in Athletes 644 41,8 787,13 273616,000  -1,736 083
Stadiums
(Dimension 3)
Perception Of Controls at Hooligans
Entrances to Stadiums 896 58,2 844,61  240786,000 -5,610 ,001*
(Dimension 4) Athletes 644 41,8 717,23
. Hooligans 896 58,2 820,41 -3,736 ,001*
Safety Scale in Sport Athlotes oad 118 734,63 256368,000
P<0.05*

In Table 13, when the results of the Man Witney U Test are analysed according to the variable "Who do
you think is responsible for the violence in the stadiums? " variable, a statistically significant difference
(p<0.05) is observed in the perception of the adequacy of the security measures taken (dimension 1), the
perception of the prevention of violent incidents by security forces (dimension 2), the perception of controls
at the entrance to the stadiums (dimension 4) and the SSI, while no statistically significant difference (p>0.05)
is detected in the perception of the use of security systems in stadiums (dimension 3).

Tablo 14. Participants’' Opinions on the Variable "How Often Do You Go to the Stadium to Watch a Competition?
Variable According to Kruskal Wallis H Test Results

1
S;szca;j How Often do You go to the n Sequence Chi-squar df
. . Stadium to Wach a Competition? Average Value P
Dimensions
Every Two Months 434 28,2
Perception of Adequacy of Security Once a Month 154 10,0 94189
Measures Taken (Dimension 1) Two Weeks One 112 7,3 ’ 3 ,001%
Every Week 840 54,5
P H (p H £ Violent Every Two Months 434 28,2
eriep,;onto . res"e“ 1_‘:“;’ toten Once a Month 154 10,0 o e ,001*
nciden ri r
cleen s by sectiitly Forees Two Weeks One 112 7,3 ’ 3
(Dimension 2)
Every Week 840 54,5
P H fthe U ‘s it Every Two Months 434 28,2
ercepslorl © .e Stse d(') ccunty Once a Month 154 10,0 14831 3 ,002*
stems in Stadiums ’
v e Two Weeks One 112 7,3
(Dimension 3)
Every Week 840 54,5
P tion Of Controls at Ent ‘ Every Two Months 434 28,2
erception S(t)g drlzr: nirances to Once a Month 154 100 oo 3 ,001%
) i Two Weeks One 112 7,3 §
(Dimension 4)
Every Week 840 54,5
Every Two Months 434 28,2
. Once a Month 154 10,0 3 ,001*
Safety Scale in Sport Two Weeks One 112 73 75,335
Every Week 840 54,5
p<0.05*
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When the Kruskal Wallis H Test results of the participants' opinions according to the variable "how often
do you go to the stadium to watch the competition?" are examined in Table 14, a statistically significant
difference was found in the perception of the adequacy of the security measures taken (dimension 1), the
perception of the prevention of violent incidents by the security forces (dimension 2), the perception of the use
of security systems in stadiums (dimension 3), the perception of the controls at the entrance to the stadiums
(dimension 4) and SSI (p<0.05).

DISCUSSION AND CONCLUSION

In this research, the results of the evaluation of the security measures taken in the stadiums in terms
of the spectators in terms of gender, marital status, age, educational status, which team are you a fan of, do
you have a season-pass, do you go to away matches, how do you define your spectatorship as a football
spectator, with whom do you go to the stadium to watch a match, how often do you go to the stadium to
watch a match, who do you think is responsible for the violence in the stadiums are explained below.

When demographic variables were analysed, it was seen that male participants were in the majority.
When the highest variables are examined in our research; in the marital status variable of singles, in the age
variable of 26 -33 age range, in the educational status variable of high school graduates, in the variable of
which team are you a supporter of Sivasspor, in the variable of do you have a season-pass for those who do
not have a season-pass, in the variable of do you go to away competitions for those who do not go to away
competitions, When the level of football spectatorship was evaluated by the individual himself/herself, it was
seen that the level of football spectatorship was at a moderate level, in the variable of with whom do you go
to the competitions in the stadiums, it was seen that the participants who said with friends, hooligans were
evaluated as responsible for the violence experienced in the stadium, and the frequency of going to the
competitions in the stadiums every week (Table 1).

When the gender variable is examined in Table 4, it is seen that there is a statistically significant
difference in the sub-dimensions of the perception of the adequacy of the security measures taken and the
perception of the prevention of violent incidents by the security forces, while there is no statistically significant
difference in the sub-dimensions of the perception of the use of security systems in stadiums, the perception
of the controls at the entrance to the stadiums and the SSI. When the studies conducted in the literature are
examined, as seen in the demographic variables in our research, there is a statistical difference in the
perception of security adequacy in the sub-dimensions of the scale in which male participants are at a higher
level than females in the researches, and in the perception of the adequacy of preventing the violent incidents
by the security forces, and this difference is the result that the security guards working in the stadiums are
sufficient in number and that the security forces are insufficient in preventing the violent incidents (7; 5; 10; 3;
6;2;23).

When the marital status variable is analysed, a statistical difference is observed in the perception of
the adequacy of the security measures taken, while no statistical difference is observed in the total score of the
scale and other sub-dimensions (Table 5).

When the results of the age variable of the participants are analysed in Table 6, a statistically significant
difference was found in the sub-dimensions of the perception of the prevention of violent incidents by security
forces, the perception of the use of security systems in stadiums, the perception of the controls at the entrance
to the stadiums and the SSI. However, no statistically significant difference was found in the sub-dimension
of the perception of the adequacy of the security measures taken in the same variable. In the research
conducted by Tastan (2019), Yiicel et al. (2018), statistical difference was not observed in the age variable.
When the studies in the literature are examined, there are results that there is a statistical difference in the sub-
dimensions of the perception of being prevented by security forces, the perception of the use of security
systems in stadiums, and the perception of controls at the entrance to stadiums (9; 29; 20; 19; 18; 14; 13; 30).

In Table 7, it was seen that there was a statistical difference in all sub-dimensions of the scale and in
the total score of the scale. When the studies in the literature are examined, it is seen that there are statistical
differences in individuals with higher education level in the education level variable (25; 22; 15).

In Table 8, while there is a statistical difference in the sub-dimension of the perception of the use of
security systems in stadiums, there is no statistical difference in the total score of the scale and other sub-
dimensions. When the results of the studies in the literature are examined, it is stated that there is a statistical
difference in the sub-dimension of the perception of the use of security systems in stadiums and this difference
is related to technological sports devices (4; 5; 8; 10).
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When the results of the variable "Do you have a season ticket?" are analysed in Table 9, it is seen that
there is no statistically significant difference in the perception of the adequacy of the security measures taken,
the perception of the use of security systems in the stadiums and the perception of the use of security systems
in the stadiums, while there is a statistically significant difference in the perception of the prevention of violent
incidents by the security forces and the perception of the controls at the entrance to the stadiums.

When the results of the variable "Do you go to away matches?" are analysed in Table 10, it is seen that
there is a statistically significant difference in the perception of the adequacy of the security measures taken,
the perception of the prevention of violent incidents by the security forces, the perception of the controls at
the entrance to the stadiums and the SSI, while there is no statistically significant difference in the perception
of the use of security systems in the stadiums.

When the variable "How would you define your spectatorship as a football spectator?" is analysed in
Table 11, a statistical difference was found in the sub-dimensions and total score of the scale.

In Table 12, a statistically significant difference was found in the sub-dimensions of the perception of
prevention of violent incidents by security forces, perception of controls at the entrance to the stadiums and
SSI according to the variable of who you come to the competitions in the stadium.

When the results of the variable "Who do you think is responsible for the violence in stadiums?" are
analysed in Table 13, it is seen that there is no statistically significant difference in the sub-dimension of the
perception of the use of security systems in stadiums, while there is a statistically significant difference in the
total score of the scale and other sub-dimensions.

When the results of the variable "How often do you go to the stadium to watch a competition?" are
analysed in Table 14, a statistically significant difference was found in the scale sub-dimensions and the total
score of the scale (p<0.05).

As aresult; in dimension 1 of the scale sub-dimensions, gender, marital status, educational status, do you
go to away matches, how do you define your spectatorship as a football spectator, who do you think is
responsible for the violence in stadiums, how often do you go to the stadium to watch competitions, in
dimension 2 of the scale sub-dimensions, gender, educational status, do you have a combine card? do you go
to away matches, how do you define your spectatorship as a football spectator, with whom do you go to
matches, who do you think is responsible for the violence in stadiums, how often do you go to the stadium to
watch a match, in dimension 3, age, education level, which team do you support, how do you define your
spectatorship as a football spectator? in dimension 4, age, educational level, do you have a combine card, do
you go to away matches, how do you define your spectatorship as a football spectator, who do you come to
the matches in the stadium with, who do you think is responsible for the violence in stadiums, how often do
you go to the stadium to watch a match? Statistical differences were found in the variables of age, education
status, do you go to away matches, how do you define your spectatorship as a football spectator, how do you
define your spectatorship as a football spectator, who do you go to the matches in the stadium with, who do
you think is responsible for the violence in the stadiums, how often do you go to the stadium to watch a match?

Based on the findings of this research, several recommendations can be proposed:

The study identified significant differences in perceptions of security measures based on gender and age
groups, suggesting that different demographic groups have distinct security needs. Security measures should
therefore be tailored to address the specific concerns of these groups. For instance, specific arrangements could
be made to ensure that female spectators have easier access to security personnel and are more informed about
security protocols.

Given the observed differences in security perceptions based on educational background, it would be
beneficial to implement educational campaigns and programs aimed at informing spectators about the
effectiveness of security measures and stadium regulations. These programs could help increase trust in
security measures by ensuring that spectators better understand how these systems function.

The research highlights that some groups perceive the technological security systems in stadiums as
inadequate. This perception may indicate that current systems are not meeting expectations. Therefore, it is
crucial to upgrade these technologies and enhance their effectiveness. Additionally, educating spectators on
how these systems work and their role in ensuring safety could improve their perception and trust in these
systems.
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Findings related to the frequency of attendance and how spectators define their level of engagement
suggest the need for strategies to strengthen fans' connection to the stadium experience. Such strategies could
include supporting fan groups, organizing special events, and developing loyalty programs to encourage
more frequent attendance and deeper engagement with the sport.

The study indicates that security forces are perceived as insufficient in preventing violence in stadiums.
In response, it is recommended to increase the number of security personnel, develop more effective
intervention techniques for handling violent incidents, and address the root causes of violence through
comprehensive preventative measures.

These recommendations aim to enhance the effectiveness of security measures in stadiums and improve
spectators' perceptions of safety, ultimately contributing to a more secure and enjoyable spectator experience.
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Abstract

This review was carried out to systematically examine the existing literature on the subject. The importance
and impact of communication in the world of sport has been systematically evaluated through literature review,
scientific articles, books, reports and other reliable sources. Communication is a fundamental process that facilitates
the transfer of information, feelings and thoughts between individuals in the field of sport. Sport communication
encompasses the interaction of athletes with coaches, teammates, media and fans and plays a critical role at all
levels of sport. A favourable communication environment can influence athletes' performance, enhance team
cohesion and emerge as a critical factor on the path to success.

As a result, sport communication is a critical factor in enhancing performance, strengthening team cohesion
and building healthy relationships with other stakeholders in the world of sport. Developing and implementing
effective communication strategies is important to support the long-term success of both individual athletes and
teams. Therefore, sport managers, coaches and athletes should prioritise communication and strive to achieve
success in this area.

Keywords: Communication, Sports, Transfer of information, Relationships

i“letigim ve Sporda Onemi
Ozet

Bu derleme, konuyla ilgili mevcut literatiirii sistematik bir sekilde incelemek amaciyla gergeklestirilmistir.
Spor diinyasinda iletisimin 6nemi ve etkisi, literatiir taramasi, bilimsel makaleler, kitaplar, raporlar ve diger
glivenilir kaynaklar {izerinden sistematik olarak degerlendirilmistir. Iletisim, bilgi, duygu ve diisiincelerin spor
alaninda bireyler arasinda aktarilmasini kolaylastiran temel bir siiregtir. Spor iletisimi, sporcularin antrendrlerle,
takim arkadaslariyla, medya ve taraftarlarla etkilesimini kapsar ve sporun her seviyesinde kritik bir rol oynar.
Uygun bir iletisim ortami, sporcularin performansin etkileyebilir, takim uyumunu artirabilir ve basar1 yolunda
kritik bir faktor olarak ortaya ¢ikabilir.
Sonug olarak, spor iletisimi, performansi artirma, takim uyumunu giiclendirme ve spor diinyasindaki diger
paydaslarla saglikl iliskiler kurma konusunda kritik bir faktordiir. Etkili iletisim stratejileri gelistirmek ve
uygulamak, hem bireysel sporcularin hem de takimlarin uzun vadeli basarisini desteklemek igin 6nemlidir.
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Dolayistyla, spor yoneticileri, antrendrler ve sporcular iletisime 6ncelik vermelidir ve bu alanda basari elde etmeye
caligmalidir.
Anahtar Kelimeler: letisim, Spor, Bilgi Transferi, Mliskiler

INTRODUCTION

Human communication ability influences and shapes interactions in every aspect and environment of
daily life. It is through communication that individuals both influence others and are influenced by them, thus
realizing themselves as social beings. People communicate to be able to be together with others, understand
and express themselves, and impact others, in other words, to socialize (34).

Communication among living beings, involving the sharing of meanings and conducted through
various symbols, fundamentally enables us to express ourselves, understand others, be liked by others, love
others, learn and teach, express our emotions, achieve success, solve problems and conflicts, manage and be
managed, and live either individually or collectively in everyday and professional life (34).

Communication

Communication is a multidirectional social process that enables the transfer of information, thoughts,
feelings and meaning between individuals or groups. This process is based on the transmission of the message
between the sender (source) and the receiver (target) and the creation of mutual meaning. Communication
can take place through linguistic and non-linguistic elements (e.g. body language, gestures, signs) and can be
supported by audio, written or visual means. Communication is a dynamic interaction, often shaped by social,
cultural and psychological factors (6), (31).

Communication is a complex and multidimensional process that enables the transfer of information,
thoughts, feelings and meanings between individuals or groups. This process is defined as the exchange of
information, notification and communication using tools such as telephone, telegraph, television and radio.
Communication means the verbal exchange of thoughts, the understanding of two people and the expression
of people themselves. It is also used in the sense of stimulating the memory of the person receiving the message
to respond in accordance with the expectation of the sender of the message and the social interaction
established through messages (21).

Characteristics of Communication

Communication is an inevitable process; even our silence can convey rich nonverbal messages.
Behaviors such as facial expressions, posture, gestures, and attire signal important information about our
attitudes. It is crucial to consider unintentional messages in communication. Communication generally occurs
on two levels: content messages (pertaining to the discussed topic) and relational messages (signals indicating
the emotional states between individuals). Communication is irreversible; words and actions remain in others'
memories and cannot be retracted. Therefore, careful selection of words in communication is necessary, as a
momentary reaction or criticism can have a lasting impact (10).

Types of Communication
Communication can take place in various ways and can be classified into different types. These are;

Intrapersonal communication: A similar communication between two beings can sometimes take place
within the individual himself/herself. Observing one's own inner world, realising one's needs, feeling sadness
or happiness can be given as examples of this type of communication. In this context, internal communication
can be defined as the interpretation of certain messages that individuals create within themselves (18).

Interpersonal communication: This is the communication that individuals carry out directly with each
other through verbal and non-verbal means. Interacting with each other, individuals send and receive mutual
messages. Here, a meaningful and interactive communication process takes place between individuals.

Organisational communication: Organisational communication can be defined as a structure in which
the activities of individuals are coordinated within the framework of division of labour to achieve a specific
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organisational goal while interacting with their environment. Organisations that interact with their
environment typically have a hierarchical organisation. Therefore, individuals within the organisation strive
to fulfil predefined roles and the nature of the relationships between superiors and subordinates is specified
in organisational charts.

Mass communication: It can be defined as the transmission of various types of messages to a large and
dispersed audience using means developed for this purpose (18).

The Importance of Communication

Every individual should possess at least a basic understanding of communication because it is one of
the central elements in our lives (34). Effective communication helps people solve problems in their
professional lives and enhances and sustains relationships in their personal lives. Communication experts
believe that poor communication lies at the root of many problems, and effective communication is seen as
the key solution (14). Understanding communication theories, research, and applications can lead to
meaningful changes in one's life. Communication principles and practices can resolve conflicts among friends,
family, and even on an international scale, provided they are perceived accurately. While learning and
applying effective communication won't magically make the world a problem-free place—thinking of
communication as a magic wand would be misguided-good communication can prevent many problems and
contribute to solving many others. Communication is ubiquitous and omnipresent, playing a significant role
in all stages of our lives. Regardless of your interests and goals, the ability to communicate effectively improves
and enriches your life (19), (26).

Communication Process and its Elements

Communication, in its simplest form, involves a sender or source who expresses their feelings, thoughts,
or information using specific symbols, requiring a receiver who decodes and understands these symbols.
Other elements involved in the communication process include the message, encoding, decoding, channel,
feedback, and noise (12).

Source: In the communication process, it is the person or persons who initiate communication. Coding
comes into play when the source prepares a message to the target. The source encodes the message or message
and sends it to the receiver. In simple terms, coding is the transformation of the information that the source
wants to convey into a series of symbols and signals. In communication, the source uses symbols that contain
the same meanings as the receiver itself (43).

Channel: In the communication process, it is the path that enables the message to be transmitted
between the sender (source) and the receiver. This path involves the transport of the message through physical,
technical or symbolic means. Channels vary depending on the type of means of communication and the nature
of the message transmitted (13).

Receiver: In the communication process, it refers to individuals or groups who perceive, interpret and
respond verbally or non-verbally to messages from the source through biological, psychological and social
processes. The receiver processes and makes sense of the message by using his/her cognitive abilities to
understand the content of the message. The receiver's response is shaped by the expectations, experiences and
knowledge of the receiver of the message. This process is influenced by various factors such as individual
differences, cultural context and current psychosocial situations.

Noise: Noise is any element that can occur at any stage of the communication process and can confuse
or even disrupt communication. Noise can interfere with the correct transmission of the message and reduce
the efficiency of communication. These elements can be examined in four main groups: physical,
physiological, psychological and semantic: Physical noise is external noise such as environmental sounds and
background noise; physiological noise is caused by the physical state of individuals such as fatigue, hunger or
illness; psychological noise is caused by the mental state of individuals such as prejudices, stress and
distraction; semantic noise is confusion caused by the content of the message such as the complexity of the
language used or cultural differences. Noise can seriously affect the effectiveness of communication and
should therefore be minimised as much as possible in the communication process (13).
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Feedback: In the communication process, the message that the receiver sends to the source to indicate
his/her reaction or comment in response to the message from the source to the receiver is called feedback. The
fact that the source is a knowledgeable, reliable person, that the message is clear, understandable, accurate,
that the channel is selected in accordance with the message created, that the receiver's perception ability is
wide, that he/she is willing to communicate, and that there are no noise sources in the communication process
will emerge as the main factors that ensure successful and effective communication (43).

Understanding these elements helps in comprehending how communication functions and how
effective communication can be achieved by ensuring clarity, feedback, and minimizing noise (12).

Communication Hindering Processes

Communication hindrances can occur at the individual, dyadic (between two people), or group levels.
The successful delivery of content depends on the process. Therefore, the clearer and more effective the
process, the clearer the communication. Factors that diminish or completely eliminate the effectiveness of the
process include:

Cultural Level of the Individual: If a person does not have sufficient knowledge about the message they
want to convey, their cultural level may hinder effective communication. For example, a group member
speaking on topics they are unfamiliar with.

Process (Delivery of Message): The manner in which a message is delivered can become a habit or a
defensive behavior in an individual's life. For instance, if a group member laughs when faced with a difficult
situation to alleviate tension, this behavior may detract from the message's intent. Process as a Defense
Mechanism: If the process, or the behavioral pattern that constitutes the message, is still being used as a
defense mechanism against real or perceived threats, its effectiveness in communication diminishes (5).

Effective communication forms the foundation of public relations, necessitating a focus on factors that
hinder communication. According to the message, the target audience can be divided into four categories:

Target Audience: These are recipients for whom messages are directly tailored and prepared.

Unintended Audience: These are individuals, groups, or organizations who were not intended to be
affected by the transmitted messages.

Interested Third Parties: Communication with this group primarily involves journalists, opinion
leaders, and influential figures.

Unrelated Audience: This group includes individuals whose reactions are insignificant to those
preparing and transmitting the messages (8). Understanding these hindrances and categorizing the audience
appropriately ensures that communication efforts are targeted and effective, enhancing overall message
reception and impact.

Communication Models and Their Use in Sports

The diversity in communication structures that can be referred to as communication models is
Within groups, the

1

fundamentally rooted in concerns regarding the "direction of communication.'
directionality of messages (opinions, suggestions, requests, commands, directives, etc.) can vary as one-way,
two-way, or multi-way. This, in a way, determines the communication models. In other words, whether a
message is conveyed without expecting a response or with the anticipation of receiving a response necessitates
different structuring (38).

Multi-way communication signifies a different communication model in this regard. As the number of
members within a group increases, so does the emergence of the same number of messages. Therefore, each
group, in order to achieve its goals and succeed, must determine its communication structure based on its own
dynamics and the number of members in the group. Particularly in sports teams, where the number of athletes
in each sport may vary, and due to differences in athletes' structural characteristics and coaches' leadership
models, communication models may not be uniform (38).

Group communication is accepted to evolve based on the following four main models:

Turkish Journal of Sport and Exercise /Tiirk Spor ve Eqzersiz Dergisi 2024 26(3):4al-453 4a4
2024 Faculty of Sport Sciences, Selcuk University



Sinas: LZSAVDI Orcid 10 D000-0003-029)-8248 / Uelerm Sinem USLU Oreid 10 000-0002-7605-85/
Kivilenm KAPLAN Oreid 10 D000-0005-1862-9103 / Alpaslan GORUEY Oreid 10: 0000-0003-0596-7658

1. Circle: In the 'circle model' applied within a basketball team comprising athletes and coaches, it is
observed that each athlete has equal chances in terms of communication, being able to interact with two
athletes adjacent to them. The highest effort in terms of group members' satisfaction, endeavor, and success is
observed within the 'circle model'. Therefore, it is necessary for each athlete within the team to have equal
voice, ensuring that their thoughts, views, suggestions, criticisms, and experiences are taken into account. This
model promotes not only equitable participation but also enhances overall team cohesion and morale. By
fostering an environment where every team member feels heard and valued, the circle model reduces
misunderstandings and conflicts, thereby creating a more collaborative and supportive atmosphere.
Moreover, it facilitates the development of stronger interpersonal relationships among team members, which
is crucial for maintaining motivation and resilience during challenging periods. Implementing the circle model
can lead to improved decision-making processes, as diverse perspectives and insights are considered,
ultimately contributing to more innovative and effective strategies in both training and competitive scenarios.
(39).

2. Network: If there is a communication system based on the 'Network' model within the team, it is
observed that it relies on mutual relationships among all athletes while maintaining equity, allowing each
athlete to communicate with their teammates and coach. With this model, each athlete has the opportunity to
interact with their peers, and the coach engages in dialogue with all athletes. This approach promotes
transparency and inclusivity, ensuring that every team member has access to essential information and can
contribute to discussions. It also fosters a sense of unity and collective responsibility, as athletes are
encouraged to support each other and share insights freely. The network model can enhance problem-solving
abilities and decision-making processes by incorporating diverse viewpoints and experiences. Furthermore, it
helps in identifying and addressing any issues promptly, as open lines of communication allow for immediate
feedback and adjustments. (39).

3. Intermediate Models (Chain, "Y"): In this model, athlete A has communication chances only with B,
athlete ] solely with I, and athlete F-Coach-G has the opportunity to communicate with two athletes adjacent
to them (two individuals). Particularly in team sports, ensuring team cohesion and dynamics is highly
problematic with this model. This is because success in team sports depends not on individual performance
but on the aggregate performance of the team members. In such a communication model, teams have no
chance of achieving success. Teams employing this communication model will gradually lose friendship, trust,
and belief in the coach over time (39).

In the 'Y' model, unfairness in terms of communication opportunities among athletes themselves and
between athletes and the coach increases similarly to the chain model. While athletes A and B can establish
close communication with the coach, athlete I has communication only with I, and athlete C has the chance to
communicate with both the coach and athlete D. From the coach's perspective, there is a significant imbalance
in communication with team athletes. This is because the coach communicates with A, B, and athlete C,
neglecting the issues of other athletes and struggling to convey messages to them (39).

4. Wheel Model: The 'T' model exhibits a complete mismatch and unfairness that is entirely unsuitable
for sports teams, leading to detrimental effects on team performance. Here, each athlete can only communicate
with their coach, with no provision for athlete-to-athlete communication. While this communication model
may be suitable solely for coach-athlete interactions, it tends to diminish trust, respect, love, and tolerance
among athletes. Therefore, the "T' model cannot serve as an effective communication model in sports teams.

In this context, research on group concepts and dynamics has shown that variations in communication
structures within group formations yield diverse outcomes among group members (33). These include:

- Activity: Effort exerted by group members.
- Achievement: Quantitative and qualitative outputs and goal attainment speed.
- Satisfaction of Group Members: Each of these attributes represents fundamental concepts in sports.

The communication model adopted by a coach towards their athletes can sometimes yield positive or
negative outcomes on team structure. If applied within a team with weak internal dynamics, the 'T' model can
completely eradicate an already fragile communication structure. Conversely, effective communication
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among athletes and the implementation of a 'network' model by the coach can elevate communication among
team members to a higher level, leading to collective achievements and enhanced motivation and satisfaction
for each athlete. In the realm of sports, although the 'Wheel' model may appear optimal for internal team
communication, it risks placing undue emphasis on the coach as the sole authority, pushing athletes into the
background and potentially reducing their commitment both in training and competition. This decline in
athlete performance naturally results in failure. By attributing blame solely to coaches for the team's and
athletes' failures, internal satisfaction among athletes becomes improbable (39).

While models like 'Z" and 'Y' serve as transitional forms between the 'Circle' and 'Wheel' models, moving
from the Circle model towards the "T' model shows a subjective decrease in athletes' efforts, albeit an increase
in organizational efforts among athletes. Correspondingly, a qualitative decrease can also be observed in
group members' satisfaction. Therefore, in sports clubs, coaches must undertake the crucial task of managing
both internal and external communication of their athletes, setting clear communication structures and
boundaries between athletes and coaches (38).

Communication and Sports

It can be said that communication as a system is of great importance both individually and socially in
the context of organizing relationships that are disconnected and scattered, and achieving balance between
individual and societal goals (24).

Sport plays a crucial role in the formation and perpetuation of many valued social norms. It is known
that through communication, interaction between individuals and societies occurs within the concept of sport.
Having an area within the concept of sports where individuals can express themselves supports their
development within a process of socialization, at least by providing support for such activities (40).

Both in team sports and individual sports, the primary goal is to achieve top-level performance and
success. Strengthening the communication network in sports environments makes it possible to increase
harmony among individuals and within teams, thus achieving success (15).

Sport is a powerful cultural institution for the formation, direction, and revitalization of personality
interactions across local, national, and global boundaries. It is also a tool that brings people together regardless
of race, gender, religion, or language (16).

A sports community is not only composed of coaches, athletes, and referees but also dynamically
includes spectators in sports events, making it a widespread, effective, complex, and sometimes limited
community. In addition, sports media, amateur and professional sports organizations, sports management
bodies, and fan clubs are also part of the sports world. Completing and sustaining membership and
participation in sports communities communicationally is crucial for constructing and interpreting the sports
experience, necessitating the realization of interpersonal communication, organizational communication, and
mass communication concepts (22).

Communication is crucial in supporting successful participation in sports and physical activity
environments. For example, in terms of athlete-coach relationships, effective communication facilitates the
development of shared knowledge and understanding about the goals and beliefs of both the coach and the
athlete (29).

Deci and Ryan (2000) emphasize that coaches should use supportive communication methods, which
include allowing athletes to make meaningful choices, acknowledging their negative emotions, providing
constructive feedback, and showing interest in their needs. Communication in sports environments is vital for
both individual interactions and the socio-cultural dynamics among team sports participants in educational
and club settings. The education athletes receive throughout their sports careers helps them perform well and
effectively interpret, understand, and communicate information, fostering harmony within their surroundings
(32), (42).

The empirical studies conducted by Kassing et al. (2024), Chung and Jeong (2023), Isaikina and Navalna
(2022), Akdagcik and Mamak (2016), Jeffers (2015) and Green (2005) on the concept of communication and
sport also show that effective communication strategies significantly increase athletes psychological resilience,
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team cohesion and performance, and that coach-player interaction plays a critical role in athletes” motivation
levels and strategic decision-making processe (23), (7), (17), (2), (20), (11).

Coach-Athlete Communication

In coaching, the concept of communication is utilized to motivate, persuade, assist in problem-solving,
evaluate activities and movements, provide feedback, and inform (27), (25). When evaluated from the
perspective of athletes, those with high communication skills are known to express themselves better, and
psychological skills affect performance as much as motor skills (33).

In the communication process, it is crucial for coaches to use communication skills such as respect,
valuing, positive approach, consistency, effective listening, non-verbal communication, reinforcement
principles, providing informational messages, and teaching sport skills based on knowledge and experience
for coach-athlete interactions (28). Ansel and Orlick (2000) also emphasize the necessity for coaches to exhibit
positive behaviors such as honesty, positivity, constructiveness, empathy, and making decisions compatible
with the team's thought structure (4), (41).

The physical and psychosocial development of athletes is highlighted as an important factor in the
coach-athlete relationship during the communication process. Coaches and athletes sometimes engage in a
professional partnership or relationship, spending time together and collaborating to achieve success. In this
regard, a positive coach-athlete relationship not only enhances athlete motivation and satisfaction but also
provides opportunities for athletes to develop their skills in sportive environments where positive
relationships and communication processes occur (3).

It has been noted that the closeness between coach and athlete is directly related to the duration of
collaboration and the time spent together (35). Consequently, increased frequency of shared time and longer
periods of working with the same coach enhance athletes' communication skills. Spending time together
facilitates better understanding of mutual feelings and thoughts within the framework of personality
compatibility, thereby easing communication. In other words, long-term collaboration with the same coach
significantly influences the establishment of positive communication. It has been suggested that the positive
attitudes and behaviors gained through sports, such as socialization and personality traits, may increase over
time due to the more positive relationships athletes develop with their experienced coaches through extended
participation in sports (1).

CONCLUSION

Communication is a crucial factor for success in the field of sports. Effective communication within
sports teams helps establish trust, respect, collaboration, and motivation among athletes. This fosters team
cohesion and maximizes performance (37), (7). A conducive communication environment enables athletes to
perform more efficiently both in training sessions and competitions. Different communication models have
varying effects within sports teams. For instance, the 'Circle' model provides each athlete with equal
participation and the ability to communicate with everyone within the team, fostering increased engagement
and a sense of value for everyone's ideas. Conversely, hierarchical models like the 'T' model feature one-way
communication, which can adversely affect team dynamics (9), (30).

Research deepening the relationship between sports and communication demonstrates that successful
teams generally rely on robust communication foundations. It is critically important for coaches to maintain
balanced and open communication among athletes and between athletes and themselves to enhance team
unity and performance.

In conclusion, communication in sports impacts not only the flow of information but also team
spirit, motivation, and success (11), (36). Establishing a strong communication environment supports the
individual and team development of athletes and forms a crucial foundation for long-term success.
Therefore, sports teams should prioritize communication and develop appropriate communication
strategies.
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Recommendations

Regular communication trainings can be organised for coaches and athletes.

Open and transparent communication channels can be established within the team.

It is thought that effective use of different communication models will be more beneficial.

Utilising modern communication technologies will be important for effective communication.
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Abstract

The aim of this study is to examine the relationship between aggression and anger levels and psychological
performance among students of the Faculty of Sports Sciences. The study was conducted with students enrolled at
the Kafkas University Sarikamig Faculty of Sports Sciences during the 2023-2024 academic year. The sample of the
study consisted of a total of 473 students, including both female and male students from the Faculty of Sports
Sciences at Kafkas University Sarikamis. The data collection tools used in the research consisted of two sections.
The first section was the "Personal Information Form" to determine the demographic characteristics of the
participants, and the second section included the "Aggression and Anger Scale in Sports (SSOO)" and the
"Psychological Performance Evaluation Scale in Sports (SPPDO)". Non-parametric techniques were used in the data
analysis.

According to the findings of the study, the aim was to understand the potential relationship between aggression
and anger levels and psychological performance by using the variables of gender, age, class, department, and sports
branch. The analysis revealed that the anger levels of female students were significantly higher than those of male
students in the anger sub-dimension. A significant difference was found in the aggression sub-dimension between
the 21-23 age group and the 27 and older age group. Additionally, the 21-23 age group had a lower motivation
level compared to the other age groups. No significant difference was found in other sub-dimensions. The findings
highlight that demographic factors such as gender, age, and sports branch contribute to significant differences in
psychological factors such as anger and aggression among university students.

Keywords: University, Aggression, Anger, Students, Psychological Performance
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Spor Bilimleri Fakiiltesi Ogrencilerinin Saldirganlik ve Ofke Diizeyleri ile Psikolojik Performanslari
Arasindaki iligkinin incelenmesi

Ozet

Bu arastirmanin amaci, Spor Bilimleri Fakiiltesi 6grencilerinin saldirganlik ve 6fke diizeyleri ile psikolojik
performanslari arasindaki iligkinin incelenmesi amaglanmistir. Aragtirma 2023-2024 egitim 6gretim yilinda Kafkas
Universitesi Sarikamis spor bilimleri fakiiltesindeki 6grenim goren &grenciler olusturmaktadir. Aragtirmanin
orneklemini Kafkas Universitesi Sarikamis spor bilimleri fakiiltelerinde okuyan kadin ve erkek olmak {izere toplam
O0grenci 473 olusmaktadir. Arastirmada kullanilan veri toplama araglar iki boliimden olusmaktadir. Birinci
boliimde katiimcilarn demografik 6zellikleri belirlemek icin “Kisisel Bilgi Formu” ikinci béliimde ‘Sporda
Saldirganlik ve Ofke Olgegi-SSOO” ile Sporda Psikolojik Performans Degerlendirme Olgegi (SPPDO)”
kullanilmistir. Veri analizin de Non-parametrik tekniklerden yararlanilmistir.

Arasgtirmanin bulgularma gore; Spor Bilimleri Fakiiltesi 6grencilerinin cinsiyet, yas, sinif, bolim ve spor bransi
degiskenleri kullanilarak saldirganlik ve 6fke diizeyleri ile psikolojik performanslar1 arasindaki potansiyel iliskinin
anlagilmasimi amaglamigtir. Yapilan analizlerde, Spor Bilimleri Fakiiltesi 6grencilerinin cinsiyet ve ofke alt
boyutunda Kadmn 6grencilerin 6fke diizeylerinin, erkeklere gore; yas grubu ve saldirganlik alt boyutunda 21-23
yas grubu ile 27 yas ve {izeri grubu arasinda; saldirganlik diizeyinde, anlaml bir fark bulunmustur. Ayrica 21-23
yas grubu, diger yas gruplarma gore daha diisiik bir giidiillenme diizeyine sahip oldugu diger alt boyutlarda
anlamli bir farka rastlanmamustir. {iniversite 6grencilerinin cinsiyet, yas ve spor dal gibi demografik faktorlerin,
Ofke ve saldirganlik gibi psikolojik faktorlerde anlamli farkliliklar olusturdugunu ortaya koymaktadir.

Anahtar Kelimeler: Universite, Saldirganlik, Ofke, Ogrenciler, Psikolojik Performans

INTRODUCTION

Time spent on university campuses offers students several important experiences, such as meeting a new
environment, following lectures in lecture halls, and participating in sports and cultural events. This process
includes vital events, including students developing skills such as managing their expenses for the first time,
starting new relationships, understanding others' feelings, and expressing their thoughts. However, one of the
problems that may arise if needs are not met and expectations are not realized in this process may be anger
and aggression (11). The beginning years of university education also include the psychological difficulties
experienced by young people in the process of adapting to a new city and academic life, coping with individual
difficulties, and assuming their own responsibilities (4;28). Participation in sports, especially hindering
motivations such as success, superiority, and prestige, is often considered an important factor that leads to a
decrease in the sports performance of university students. It is known that this situation also contributes to
the emergence of feelings of anger and aggression in students (15). Given the diverse cultural and social
backgrounds of college students who come together, their future roles and psychological health are affected
not only by their athletic performance but also by their habits of aggression and anger. The success of these
students in sports will not only contribute to physical health but will also provide advantages in future
leadership roles by encouraging the development of important skills such as discipline, teamwork, and
leadership (19).

The university years are very important periods for students to set goals for their future investments and
create a career plan. However, a large portion of university students have problems with career decisions, and
it is observed that a significant portion of them have higher levels of psychological negativity (such as anxiety,
uneasiness, and depression) and lower levels of psychological well-being (24). This situation, which occurs
due to low psychological well-being, rapidly increases the tendency towards anger, aggression, and violence
among university students, which constitute a global public health problem affecting families and
communities (16). Spielberger defined anger as "an emotion ranging from mild discomfort to severe
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resentment and anger" (49). Considering experiences in the university environment, situations such as
domestic incidents, mistreatment leading to violence, limited access to food and sleep, workplace obstacles,
the effects of failures, and emotional and sexual dissatisfaction reflect real challenges faced by both individuals
and society (41). Aggressive behavior is defined as "any behavior intended to harm others" (25). Psychological
resilience, defined as an individual's ability to overcome difficulties, refers to individuals controlling the
difficulties that may arise due to acting with a sense of commitment (33). Numerous studies show that college
athletes experience positive effects on their physical, mental, and personality development by participating in
sports activities. These positive effects include strengthening the will, creating mutual solidarity, increasing
self-confidence, self-control, anger control, gaining the ability to avoid aggressive behavior, and learning
respect for others (50; 10). Social competence, which is an important dimension of self-efficacy that is
associated with many psychological structures and affects various behaviors, is thought to be related to anger
and anger expression styles as well as aggression (5; 6; 7). Cicchetti expressed psychological development as
a process in which an individual can develop into someone who can adapt positively to the environment. This
process occurs in situations of great difficulty, serious threat, or trauma (13). Leary et al. argue that anger acts
as a bodily signal and can be affected by numerous biological, psychological, interpersonal, and cultural
factors. Therefore, aggression and anger can also be considered emotional behaviors (36).

In sports activities, situations such as competitive drive, excessive effort, and the high stress of winning
can lead the individual to exhibit aggressive and uncontrolled behavior (20). Encouraging university athletes
to identify and evaluate the qualities necessary for success in their field (32), Loehr's (37) development of a
psychological performance scale to measure athletes' psychological abilities during competitions provided
coaches and athletes with the opportunity to recognize their own abilities. Understanding one's own mental
strengths and weaknesses, oneself, and one's limits enables the individual to define these limits and set
effective goals. In this context, seven basic psychological skills have been defined: Negative energy, self-
confidence, attention control, motivation level, visualization and imagination, positive energy, and attitude
control (9). This process not only provides an effective platform for athlete-focused goal setting and the
development of future training programs, but also brings about positive changes in athletes' increased
awareness of the strengths and weaknesses of their performance (9).

Research Purpose

The purpose of this study is to examine the relationship between aggression and anger levels and the
psychological performances in the students of the Faculty of Sports Sciences and reveal the differences in terms
of the demographic variables in light of scientific data.

Problem Statement

It has been suggested in different studies that the aggression and anger levels and the psychological
performance of Faculty of Sports Sciences students affect their success. In this study, it is considered important
to investigate the anger and aggression levels and psychological performance of the students of the Faculty of
Sports Sciences.

Moreover, investigating the impact level of these factors and the relationship levels between them is important
in terms of their impact on the success and performance of the students in the Faculty of Sports Sciences.
Within this context, answers were sought to answer the following research questions:

1.  What are the students' aggression and anger levels?
2. Is there a significant relationship between students' aggression levels and anger levels?
3. Do students” aggression and anger levels show any statistically significant differences by

a. Gender,
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b. Age,
c.  Year in the school,
d. Program of study, and
e. Sports branches?
METHOD
Data Collection Instrument

Study data were collected using the "Competitive Aggressiveness and Anger Scale-CAAS" and the
"Psychological Performance Evaluation Scale in Sports (PPESS)". CAAS was adapted into Turkish by Giirbiiz,
Kural, and Ozbek in 2019. PPESS has a two-dimensional structure (1-6: Anger Dimension and 7-12: Aggression
Dimension). The "Psychological Performance Evaluation Scale in Sports (PPESS)" developed by Aydogan ve
Honas (3) consists of 32-item and has 3-factor structure. The three sub-dimensions of the Psychological
Performance Evaluation Scale in Sports were adapted as the physical and formal anxiety, motivation, and self-
confidence sub-dimensions.

Population and Sample of the Research

In our study, the survey research model, which is preferred among quantitative survey methods, was used. It
is the process that enables the development of the learning model and the emergence of desired behavioral
patterns in people by describing past and present research with the relational screening model (29). In this
research, the general survey model, which aims to objectively describe a past or present situation, was used.
On the other hand, the relational screening model aims to determine the relationship between two or more
variables. In this model, the focus is on the existence of co-change between variables and the nature of this
change (30).

The data were collected from students studying at Kafkas University Sarikamis Faculty of Sports Sciences. The
data collection process was conducted face-to-face and remotely (online scale forms). In other words, the
researcher reached the sample determined by the random sampling method both face-to-face and remotely
through online scale forms. The main purpose here was to increase the generalizability (external validity) of
the research results by reaching as many participants as possible.

The population of the study consists of students studying in the departments of Physical Education and Sports
Teaching, Coaching Education, Sports Management (Regular Education), and Sports Management (Evening
Education) at Kafkas University Sarikamig Faculty of Sports Sciences in the 2023-2024 academic year. An ethics
committee approval was obtained from the Kafkas University Social and Human Sciences Scientific Research
and Publication Ethics Board of Ethics with the date 24.01.2024 and number 53. The sample of the study
consists of a sufficient number of students at Kafkas University Sarikamis Faculty of Sports Sciences during
the 2023-2024 academic year selected using the random method and calculated according to statistical
techniques. The reason for using the random sampling method is to give everyone in the population an equal
chance of being selected. The sample group of the study consists of a total of 473 students, female (n = 194)
and male (n = 279), studying at Kafkas University Sartkamig Faculty of Sports Sciences.

Statistical Analysis of Data

The data obtained with the data collection instruments used in the study were analyzed in a computer
environment using the IBM SPSS Statistic 25 statistical analysis program. Descriptive analysis results were
presented in graphs and tables, including arithmetic mean (X), standard deviation (SD), frequency (n),
percentage (%), minimum (min.), and maximum (max) values. Cronbach's alpha value was calculated to
determine the sub-dimensions and total internal consistency coefficients of the Competitive Aggressiveness
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and Anger Scale (CAAS) and the Psychological Performance Evaluation Scale in Sports (PPESS), which were
used as data collection tools. To examine the normality assumptions of the distribution of scale data, the
Kolmogorov-Smirnov (K-S) test, skewness, and kurtosis values, as well as the Q-Q plot, box plot, histogram
graphs, and mode-median-arithmetic mean-standard deviation data were analyzed. The normality analysis
revealed that the Kolmogorov-Smirnov test results were lower than 0.5 in all variables. When the skewness-
kurtosis values, graphs, and mode-median-arithmetic mean-standard deviation values were evaluated as a
whole, it was found that the distribution did not meet the normality assumptions, and therefore,
nonparametric statistical techniques were used. In data analysis, the Mann-Whitney-U test was used to
determine the difference between the means of two independent variables, and Kruskal-Wallis-H was used to
determine the mean difference between three or more independent variables. At this stage, Mann-Whitney-U
tests were performed between the pairs to determine which groups showed a difference found using the
Kruskall-Wallis-H test.

RESULTS

Table 1. Demographic Characteristics of Participants

Variables Group n %
Female 194 41.0
Gend
ender Male 279 59.0
18-20 109 23.0
A 21-23 268 56.7
8¢ 24-26 83 17.5
27 and older 13 2.7
1st Year 79 16.7
2nd Year 92 19.5
Year in the P
earin the Program 3 Year 110 233
4% Year 192 40.6
Physical Education and Sports Teaching 72 15.2
Coaching Training 126 26.6
P f Stud
rogram of Stucy Sports Management (Regular Education) 219 46.3
Sports Management (Evening Education) 56 11.8
Team Sports 236 49.9
Sports Branch Individual Sports 237 50.1
Total 473 100

Table 1 shows the student distributions according to the variables of gender, age, year in the program,
and sports branch. When examined according to the gender variable, it was found that the rate of female
participants was 41.0% and the rate of male participants was 59.0%. When examining the age variable, the
largest age group consists of participants between the ages of 21-23 (56.7%), while the smallest group consists
of participants aged 27 and over (2.7%). Regarding the year in the program variable, most participants are in
their 4th year in the program (40.6%). According to the department variable, the number of students in sports
management (evening education) is higher (11.8%). The highest participation was in sports management
(regular education) (46.3%). Regarding the sport branch variable, participants are involved in a wide range of
sports, including individual sports (50.1%) and team sports (49.9%).
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Table 2. Cronbach’s Alpha Internal Consistency Coefficients of the Competitive Aggressiveness and Anger
Scale (CAAS) and the Psychological Performance Evaluation Scale in Sports (PPESS) sub-dimensions

Factors Cronbach’s Alpha Coefficient
CAAS Anger sub-dimension 0.94
CAAS Aggression sub-dimension 0.96
PPESS Physical and formal anxiety sub-dimension 0.85
PPESS Motivation sub-dimension 0.85
PPESS Self-confidence sub-dimension 0.87

Table 2 shows the Cronbach’s alpha internal consistency coefficients obtained from the Competitive
Aggressiveness and Anger Scale (CAAS) and its sub-dimensions. For the overall scale, the Cronbach’s alpha
internal consistency coefficients were 0.94 for the CAAS anger sub-dimension and 0.96 for the CAAS
aggression sub-dimension. In the study conducted by Giirbiiz (27), the Cronbach’s alpha internal consistency
coefficient was reported as 0.79 for the overall scale. In general, the correlation values in this study are similar
to the values obtained for the original Turkish form. Table 2 also includes the Cronbach’s alpha internal
consistency coefficients obtained from the Psychological Performance Evaluation Scale in Sports and its sub-
dimensions. The Cronbach’s alpha internal consistency coefficients for the overall scale were 0.85 for the
physical and formal anxiety sub-dimension, 0.85 for the motivation sub-dimension, and 0.87 for the self-
confidence sub-dimension. In the study conducted by Aydogan ve Honas (3), the Cronbach’s alpha internal
consistency coefficients were determined as 0.91 for the overall scale, 0.91 for the physical and formal anxiety
sub-dimension, 0.82 for the motivation sub-dimension, and 0.78 for the self-confidence sub-dimension. In
general, the correlation values in this study are similar to the values obtained for the original Turkish form.

Table 3. Total Means of Scales/Sub-Dimensions

Variables n X SD Value
CAAS 473 2.65 1.01 Moderate level
CAAS Anger sub-dimension 473 2.43 1.07 Moderate level
CAAS Aggression sub-dimension 473 2.97 1.08 Moderate level
PPESS 473 3.09 0.77 Moderate level
PPESS Physical and formal anxiety 473 2.95 0.88 Moderate level
PPESS Motivation sub-dimension 473 3.19 0.97 High

PPESS Self-Confidence sub-dimension 473 3.31 1.03 High

According to Table 3, the results of the analysis of the Competitive Aggressiveness and Anger Scale (CAAS)
are generally at a moderate level. The overall mean of CAAS was 2.65, and its standard deviation was 1.01.
These values show that the participants have a moderate attitude towards aggression and anger. The anger
sub-dimension (X = 2.43) and aggression sub-dimension (X = 2.97) have slightly lower and higher values,
respectively, than the general scale mean, indicating that there are significant differences in the anger and
aggression sub-dimensions. Again, when we examine Table 3, the analysis results of the Psychological
Performance Evaluation Scale in Sports (PPESS) are generally at a moderate level. The overall PPESS mean
was 3.09, and the standard deviation was 0.77. These values show that the psychological performance
evaluation skills of the participants are generally at a medium level. While the physical and formal anxiety
sub-dimension (X = 2.95) has a moderate score, the motivation (X = 3.19) and self-confidence (X = 3.31) sub-
dimensions have higher values than the general scale averages, indicating that the participants have a more
positive attitude in terms of motivation and self-confidence.
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Overall, the table reveals the athletes' level of coping with aggression and anger and their psychological
performance evaluation skills. These evaluations show that the athletes have a more positive attitude in terms
of motivation and self-confidence, while there are differences in the sub-dimensions of aggression and anger.

Table 4. Mann-Whitney U Test Results for Comparing Students' Scores on Survey Sub-Dimensions by
Gender

Significance
Sum of
Sub-Dimensions Gender n  Mean Rank Ranks u z p
CAAS
Anger sub-dimension Female 194 224.97 43644.5 247295 -1.59 .011%
Male 279 245.36 68456.5
CAAS
Aggression sub-dimension Female 194 238.1 461915 268495  -0.14 .884
Male 279 236.23 65909.5
PPESS
Physical and formal anxiety sub-dim. Female 194 244.23 47380 25661 -0.95 .337
Male 279 231.97 64721
PPESS
Motivation sub-dimension Female 194 236.33 45847.5 269325  -0.08 .929
Male 279 237.47 66253.5
PPESS
Self-confidence sub-dimension Female 194 227.68 44169 25254 -1.23 216
Male 279 24348 67932
*p<0.05

This study used the Mann-Whitney U test to examine the emotional differences in the sub-dimensions of
anger, aggression, physical and formal anxiety, motivation, and self-confidence between gender groups.
According to the results presented in Table 4, there was a significant difference between gender groups only
in the anger subscale (p = 0.011). No significant difference was found between gender groups in the sub-
dimensions of aggression (p = 0.884), physical and mental anxiety (p = 0.337), motivation (p = 0.929), and self-
confidence (p = 0.216). These findings point to gender-related emotional differences, especially in the anger
sub-dimension. The study is expected to contribute to the literature on gender-based differences in these sub-
dimensions.
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Table 5. Kruskal-Wallis Test Results for Comparing the Students' Scores on Survey Sub-Dimensions by

Age Groups
Sub-Dimensions Age Groups n Mean Rank  sd X2 p Difference
1.18-20 109 24522
2.21-23 268  225.56 3 5005 0171
CAAS 3.24-26 83 257.9
Anger Sub-Dimension 427 & older 13 270.42
1.18-20 109 256.5
2.21-23 268 22542 3 7544 0.056* 2>4
CAAS 3.24-26 83 237.88
Aggression Sub-Dimension 427 & older 13 306.65
1.18-20 109 243.28
2.21-23 268  233.87 3 1686 0.64
PPESS
Physical and Formal Anxiety Sub- 3.24-26 83 232.31
Dimension 4.27 & older 13 278.81
1.18-20 109 250.42
2.21-23 268 2288 3 11.057 0.011* 4>2
PPESS 3.24-26 83 228.35
Motivation Sub-Dimension 427 & older 13 348.77
1.18-20 109 25348
2.21-23 268  223.58 3 703 0.071
PPESS
Self-Confidence Sub-Dimension 3.24-26 83 250.1
4.27 & older 13 291.85

*p<0.05

In Table 5, possible differences between the age groups of the students and the survey sub-dimensions in the
Competitive Aggressiveness and Anger Scale (CAAS) are evaluated. According to the results of the Kruskal
Wallis test performed, in relation to the anger sub-dimension, no significant difference was found between the
21-23 age group and other age groups in anger level (p = 0.171). In the aggression sub-dimension, there was a
significant difference in the aggression levels between the 21-23 age group and the 27 and older group (p =
0.056). The 21-23 age group had a lower level of aggression compared to the 27 and older group. When the
psychological performance evaluation scale in sports (PPESS) was examined, no significant difference was
found in the physical and formal anxiety levels between age groups (p = 0.64). In the motivation subscale,
there was a significant difference in the motivation levels between the 21-23 age group and other age groups
(p = 0.011). The 21-23 age group has a lower motivation level compared to other age groups. Regarding the
self-confidence sub-dimension, no significant difference was found in the self-confidence levels between the
21-23 age group and other age groups (p = 0.071).
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Table 6. Kruskal-Wallis Test Results for Comparing Students' Scores on the Survey Sub-Dimensions by the
Year in the Program Variable

Year in the
Sub-Dimensions Program n Mean Rank  s.d X2 p Difference
1st Year 79 219.34
2nd Year 92 247.17 3 5.052 0.168
CAAS 31 Year 110 257.02
Anger Sub-Dimension 4™ Year 192 227.92
1st Year 79 252.8
2nd Year 92 231.59 3 2.307 0.511
CAAS 3rd Year 110 24491
Aggression Sub-Dimension 4™ Year 192 228.56
1st Year 79 236.27
2nd Year 92 241.55 3 0.28 0.964
PPESS
Physical and Formal Anxiety 3" Year 110 239.87
Sub-Dimension 4t Year 192 233.48
1st Year 79 238.96
2nd Year 92 240.95 3 0.775 0.855
PPESS 31 Year 110 243.55
Motivation Sub-Dimension 4t Year 192 230.55
1st Year 79 234.98
PPESS
Self-Confidence Sub- 2nd Year 92 253.24 3 4.999 0.172*
Dimension 31 Year 110 251.67
4t Year 192 221.67

*p<0.05

The possible differences between the year in the program variable and the survey sub-dimensions in the
Competitive Aggressiveness and Anger Scale (CAAS) were evaluated and presented in Table 6. Thus, a
Kruskal-Wallis test was completed, and the results showed that there was no statistically significant difference
between the 2nd and 3¢ years in the CAAS anger sub-dimension (p=0.168). In the aggression sub-dimension,
there was no significant difference in the aggression level between years (p=0.511). When the psychological
performance evaluation scale in sports (PPESS) was examined, there was no significant difference in the
physical and formal anxiety levels between years (p= 0.964). In the motivation sub-dimension, no significant
difference (p = 0.855) was found in the motivation levels between years. Regarding the self-confidence sub-
dimension, there was no significant difference in self-confidence levels between the 2" and 4t years (p = 0.172).
No statistically significant differences were found between the other years.
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Table 7. Kruskal-Wallis Test Results for Comparing Students' Scores on Survey Sub-Dimensions by the
Department Variable

Mean
Sub-Dimension Department n Rank sd X2
Physical Education and Sports
Teaching 72 264.28
Coaching Education 126 24427 3 4.857 0.183
CAAS Sports Management (Regular Ed.) 219 226.3

Anger Sub-Dimension  Sports Management (Evening Ed.) 56 22744

Physical Education and Sports

Teaching 72 249.97
Coaching Education 126 25421 3 4.648 0.199
CAAS
Aggression Sub- Sports Management (Regular Ed.) 219 227.15
Dimension Sports Management (Evening Ed.) 56 220.13
Physical Education and Sports
Teaching 72 227.05
Coaching Education 126 24695 3 1.399 0.706
PPESS
Physical and Formal Sports Management (Regular Ed.) 219 232.79
Anxiety Sports Management (Evening Ed.) 56  243.87
Physical Education and Sports
Teaching 72 237.53
Coaching Education 126 23957 3 2479 0.479
PPESS
Motivation Sub- Sports Management (Regular Ed.) 219 242.15
Dimension Sports Management (Evening Ed.) 56 210.41
Physical Education and Sports
Teaching 72 234.28
Coaching Education 126 240.72 3 1.497 0.683
PPESS Sports Management (Regular Ed.) 219 240.87
Self-Confidence Sub-Dim. Sports Management (Evening Ed.) 56 217.01

*p<0.05

In Table 7, the possible differences between the students' department variable and the survey sub-dimensions
in the Competitive Aggressiveness and Anger Scale (SSAS) were evaluated. According to the results of the
Kruskal-Wallis test completed, students in the coaching education department have higher anger levels than
those in the physical education and sports teaching and sports management departments. However, there was
no statistically significant difference (p=0.183). Although the aggression sub-dimension scores of students in
the coaching education department were higher than those in other departments, there was no statistically
significant difference (p = 0.199). When the psychological performance evaluation scale in sports (PPESS) was
examined, it was found that the students in the coaching education department had higher levels of physical
and formal anxiety than other departments. However, this difference was not statistically significant (p=0.706).
In the motivation sub-dimension, it was found that the students in the sports management (Evening
Education) department had lower motivation levels than other departments, and this difference was
statistically significant (p=0.479). The self-confidence sub-dimension showed that students in the coaching
education department had higher self-confidence levels than other departments. However, this difference was
not statistically significant (p=0.683).
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Table 8. Mann-Whitney U Test Results for Comparing the Students” Scores on Scale Sub-Dimensions by
Sports Branches

Sum of Significance
Mean

Sub-Dimensions Sports Branch n  Rank Ranks u z p

CAAS

Anger Sub-Dimension Team Sports 236 244.19 57629.5 262685 -1.14 0.253
Individual Sports 237 229.84 54471.5

CAAS

Aggression Sub-Dimension Team Sports 236 247.68 584525 254455  -1.69 0.089
Individual Sports 237 226.36 53648.5

PPESS

Physical and Formal

Sub-Dimension Team Sports 236 231.59 54655 26689 -0.85 0.39
Individual Sports 237  242.39 57446

PPESS

Motivation Sub-Dimension Team Sports 236 24541 57917 25981 -1.33 0.181
Individual Sports 237 228.62 54184

PPESS

Self-

Confidence Sub-Dimension  Team Sports 236  241.82 57069.5 268285 -0.44 0.44
Individual Sports 237 232.2 55031.5

*Significance level p<0.05

A Mann-Whitney U test was completed to determine the differences in emotional experiences between the
team sports and individual sports. According to the results presented in Table 8, there were no differences in
the anger, aggression, physical and formal anxiety, motivation, and self-confidence sub-dimensions between
the team and individual sports (p>0.05). These findings suggest that there is no clear distinction between
emotional experiences based on sports branches. This research contributes to the sport psychology literature
and the lack of knowledge on the similarity of emotional experiences across different sports disciplines. The
results highlight the need for more comprehensive studies on athletes' emotional experiences.

Table 9. Correlational Analysis of Competitive Aggressiveness and Anger Scale (CAAS) and Psychological
Performance Assessment Scale in Sports (SPPRS) Scores

Sub-Dimensions  CAAS CAAS1  CAAS2  PPESS PPESS.1  PPESS2  PPESS3
CAAS 1

CAAS.1 9347 1

CAAS.2 .895** .691** 1

PPESS 459% 375% 4847 1

PPESS.1 .498** 420%* .505** .893** 1

PPESS.2 225%* .158** 273%* 775%* 491** 1

PPESS.3 .302** 247%* 3271** .750%* 466** .566** 1
*4p<0.01

The Pearson correlation analysis results of the participants' mean CAAS and PPESS scores in the study are
presented in Table 9. When the correlation between the CAAS and PPESS scales was examined, a moderately
positive correlation was determined between CAAS and PPESS (0.459**). This indicates that there is a positive
relationship between the Competitive Aggressiveness and anger scale and the psychological performance
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evaluation in sports scale, but this correlation is lower. When the CAAS and its sub-dimensions are examined,
a very high and positive correlation was observed between the CAAS and CAAS.1 (0.934**). This indicates
that there is a strong positive relationship between the Competitive Aggressiveness and anger scale and a sub-
dimension of this scale. A very high and positive correlation was also found between CAAS and CAAS2
(0.895**). This indicates a strong positive relationship between the Competitive Aggressiveness and anger
scale and another subdimension of this scale. When we look at the correlation analysis between PPESS sub-
dimensions, there is a moderately positive correlation between the PPESS.1 and PPESS.2 (0.491**). This
indicates a moderately positive relationship between the different subdimensions of the psychological
performance evaluation in sports scale. A moderately positive correlation was found between

DISCUSSION AND CONCLUSION

This study aimed to understand the potential relationship between aggression and anger levels and
psychological performance among students of the Faculty of Sports Sciences. According to the results, various
differences in students' emotional experiences were evaluated based on gender, age groups, academic years,
departments, and sports disciplines. Analyses of the subdimensions of anger, aggression, physical and body-
related anxiety, motivation, and self-confidence revealed a significant difference in the anger subdimension
among women, while no significant differences were found for the other variables (p = 0.011).

In a study conducted by Bostanci et al. (8) with university students and another by Fiyakali (23) involving
high school students with divorced and non-divorced parents, no significant differences were found in anger
levels between female and male participants. However, Yondem and Bigak (57) observed that men had
significantly higher anger levels compared to women. The variability in findings across the literature may
stem from societal norms, which are considered significant factors shaping how individuals experience and
express emotional responses. Traditional gender norms tend to tolerate open displays of anger and aggression
in men while encouraging women to suppress such emotions. This indicates that gender differences in anger
levels may be influenced by these societal norms.

In our study, no significant differences were found between gender and the subdimensions of anger,
aggression, physical and body-related anxiety, motivation, and self-confidence. Similarly, Oztiirk (44), in his
master’s thesis examining the perspectives of active and inactive sports science students regarding tendencies
toward violence and aggressive behavior in sports, reported no statistically significant differences in
aggression levels between male and female students, regardless of whether they were active or inactive
athletes. Uzun et al. (54), in their study on the aggression and anger tendencies of defensive and offensive
athletes, found no significant gender differences in the anger dimension among offensive athletes (p > 0.05).
However, significant differences were identified in the aggression subdimension between male and female
offensive athletes (p < 0.05). Among defensive athletes, significant gender differences were observed in both
anger and aggression subdimensions (p < 0.05). Cin et al. (14) identified statistically significant gender
differences in the aggression subdimension, with findings unfavorable to males. Similarly, Tiirk¢apar and
Sahinler (51) reported significant differences in the aggression subdimension and the overall scale based on
gender, with mean scores favoring males in both aggression and anger subdimensions. Sahinler et al. (46) also
found significant differences in the aggression subdimensions. In Oztiirk's (44) study, significant differences
were found in the tendency toward violence among inactive athletes based on gender, with male participants
exhibiting higher tendencies. Ozgider and Akgiin (42), in their study on the levels of violence and aggression
among sports science students, observed that male participants were more prone to violence and aggressive
behaviors than their female counterparts. Interestingly, the average scores for female participants in certain
dimensions were higher than those of males.

The relationship between gender and aggression is critically influenced by societal norms and cultural
context. Societal expectations often encourage men to display more overt and outwardly directed aggressive
behaviors, while women may be inclined to express such emotions more subtly. These findings suggest that
gender differences in aggression and related behaviors are shaped significantly by societal and cultural factors.

In our study, no significant differences were found between gender and the subdimensions of physical
and body-related anxiety. While no similar studies exist in the literature, physical and body-related anxieties
may be a significant concern for both men and women. However, the expression and intensity of these
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anxieties can vary depending on individual characteristics, levels of physical activity, and body perception.
Given that sports science students are generally physically active individuals, such anxieties may become
independent of gender-based differences.

The lack of significant differences in the subdimensions of motivation and self-confidence by gender may
be attributed to multiple factors, including modern societal dynamics, the equalizing influence of sports
culture, and the prominence of individual factors. This finding suggests that the effects of gender differences
on motivation and self-confidence may vary depending on the context.

Analysis by age groups revealed significant differences in the aggression subdimension between the 21—
23 age group and those aged 27 and above (p = 0.056). In the motivation subdimension, the 21-23 age group
exhibited lower motivation levels compared to other age groups. Sahinler et al. (46), in their study on the
aggression levels of sports science students who engaged in physical activity during the COVID-19 pandemic,
found significant differences in aggression levels between the 26-30 age group and the 22-25 age group,
favoring the latter. Similar findings by Ozgider and Akgiin (42), Yasartiirk et al. (2022), and Demirhan (17)
indicate that aggression levels may remain stable as individuals age, and that academic year may not affect
aggressive behaviors. These results align with our findings, suggesting that life experiences, social
environments, and stress factors encountered by individuals may contribute to variations in aggression levels.

No significant differences were observed in anger, aggression, physical and body-related anxiety,
motivation, or self-confidence across academic years. However, a decrease in aggression levels was noted as
students progressed through their academic years. Cesit (12), Dogan (18), and Aglamaz (1) similarly found no
significant differences in aggression levels based on academic year. Conversely, Kaynak and Tung (31), in their
study on the relationship between emotional intelligence and aggression levels among education faculty
students, reported significant differences. Kurtoglu (35) found that students” aggression scale scores increased
as their academic year advanced. Ersan et al. (21) identified significant differences between second- and fourth-
year students in physical education teaching programs. Variations in findings across the literature may reflect
the impact of academic responsibilities, stress levels, and individual development on changes in aggression
and anger levels.

In the analysis of the subdimensions of anger, aggression, physical and body-related anxiety, motivation,
and self-confidence based on department variables, it was observed that students in the coaching education
department exhibited higher levels of anger compared to students in the physical education and sports
teaching and sports management departments. However, this difference was not statistically significant.
Similarly, Ersan et al. (21), in their study evaluating the aggression levels of physical education and sports
school students from a sociodemographic perspective, found no statistically significant differences in the mean
scores of aggression subdimensions between students in the physical education teaching and coaching
education departments. Likewise, Bahadir and Erdogan (20) and Arslanoglu (2) reported no significant
differences in aggression levels based on department variables. However, Goktas et al. (26) identified
significant differences in the trait anger subdimension among physical education and sports school students
based on their department.

In our study, no statistically significant differences were observed in the subdimensions of anger,
aggression, physical and body-related anxiety, motivation, and self-confidence between team and individual
sports participants. However, Sadi (45), in a master's thesis examining the impact of aggression and anger
levels on fair play behaviors among athletes in different sports disciplines, found that athletes involved in
individual sports exhibited higher levels of anger and aggression compared to those engaged in team sports.
Similarly, Tutkun (53) reported statistically significant differences in aggression levels between individual and
team athletes, with individual athletes scoring higher on average. Korug and Bayar (34) observed that male
athletes participating in individual sports exhibited more aggressive behaviors than those involved in team
sports.

The literature suggests that individual athletes tend to have higher levels of aggression and anger
compared to team athletes. This may be attributed to the emphasis on personal success in individual sports,
which could increase the pressure on athletes to prove themselves, thereby intensifying emotions such as
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anger and aggression. In contrast, team sports may provide an environment where emotions can be shared
and regulated through group dynamics, potentially reducing the intensity of these emotions.

Information regarding the presence of mental health issues among university student-athletes highlights
an incomplete understanding in the existing literature about the extent to which these athletes benefit from
mental health services (40). Lopez and Levy, along with Lubker and colleagues, noted that university athletes
tend to prefer counselors and coaches with a sports background, and when such preferences are met, they
provide valuable support in controlling aggression and anger, thereby positively enhancing psychological
performance.

In his study, Ozmen (43) identified key sources of anger, including experiences of injustice, obstacles to
achieving goals, physical injuries, and frustration. These factors were highlighted as critical triggers for anger
responses and were framed as the psychological foundations of anger. This perspective provides an important
theoretical framework for understanding the roots of anger and aggression and for developing anger
management strategies. Slaby and Guerra (48) found that aggressive behaviors during adolescence are closely
associated with cognitive factors. Thus, emphasizing early psycho-educational programs focused on
adolescence, particularly among university students, is of great importance. These programs can equip
students with rational thinking skills, helping reduce aggressive behaviors and fostering healthier
interpersonal relationships.

Most studies on emotion regulation in sports primarily focus on pre- and post-performance periods. These
contexts often provide ample time for athletes to divert attention from emotional components or to direct their
focus to reduce or enhance emotional experiences (22; 55). The sports environment and education for student-
athletes not only enhance athletic performance but also contribute to their overall psychological well-being.
Consequently, sports go beyond developing physical and motor skills, playing a significant role in supporting
holistic personal development (52). In their research, Shih and Lin (47) emphasized that although anger has
garnered significant attention in sports performance literature, it remains one of the most critical yet under-
researched topics in sports psychology. Evidence from their study suggests that recognizing opponents'
emotions can aid in accurately predicting their actions, further underscoring the importance of emotional
awareness in competitive settings.

In conclusion, this study aimed to explore the potential relationship between aggression and anger levels
and psychological performance among students of the Faculty of Sports Sciences. The findings reveal
emotional and psychological differences based on gender groups, age groups, academic levels, and
departmental variables. Notably, the emergence of gender-based emotional differences in the anger
subdimension and the identification of varying levels of emotional characteristics such as aggression,
motivation, and self-confidence —across age groups are particularly significant.

Recommendations:

1. Psycho-Educational Programs: Psycho-educational programs should be developed for students of
the Faculty of Sports Sciences, especially focusing on anger management and emotional awareness. These
programs can help students control their levels of aggression and anger by teaching them rational thinking
skills.

2. Gender-Based Approaches: Identifying gender-based differences, especially in the anger sub-
dimension, may require the development of emotional management strategies in a gender-sensitive manner.
Gender-specific support and guidance programs can be created.

3. Interventions Appropriate for the Levels of Age and Year in the Program: This study highlights
emotional differences across age groups and years in the program. In this context, psychological support, and
intervention programs appropriate to the age and years in the program can be planned.

4. Support According to the Department Variable: It was observed that the department variable has
potential effects on students' emotional and psychological characteristics. In this context, programs that
support emotional health and performance can be developed specifically for each department.
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5. Comprehensive Studies by Sports Types: Although no significant differences were found between
team sports and individual sports, it is important to examine emotional experiences in more detail according
to sport types in larger studies.

These recommendations can shape intervention and support programs to be developed to improve the
emotional health of Faculty of Sports Sciences students, increase their performance, and help them cope with
sports-related stress.
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Abstract

This study investigated the effects of six weeks (three days per week) of plyometric training using traditional set
(TS) and cluster set (CS) methods on several physical and physiological parameters in female handball players
from the 2nd League. Twenty-three female athletes aged 12-15 participated, with 12 in the traditional set group
(TSG) and 11 in the cluster set group (CSG). Pre- and post-tests measured physical characteristics (age, height,
weight), vertical jump (V]), standing long jump (SL]), reactive agility test (RAT), 10m-30m speed test (ST), Pediatric
RAST (PRAST) test, leg strength (LS), and back strength (BS). Data were analyzed using SPSS 22.0, with a
significance level of p<0.05. Shapiro-Wilk's test assessed normality. Paired t-tests or Wilcoxon tests compared pre-
and post-test results within groups, while independent samples t-tests or Mann-Whitney U tests compared groups.
The difference between pre- and post-test scores was used to evaluate training effects. Results showed no
significant changes in V], 30m speed, fatigue index, and leg strength in the TSG. However, the CSG showed
significant improvements in V], reactive agility (RAT), 10m and 30m speed, and leg strength. Percentage changes
(PC) were also higher in the CSG compared to the TSG. In conclusion, the CS method appears to be an effective
training approach for improving the performance of these young female handball players.

Keywords: Handball, Cluster Set Method, Plyometric Training, Strength.

Ozet

Kadin Hentbolcularda Cluster Set Yontemi ile Uygulanan Pliometrik Calismalarin Baz1 Fiziksel ve Fizyolojik
Parametreler Uzerine Etkisi

Bu ¢alismanin amaci 2. Ligde oynayan kadin hentbolcularin pliometrik antrenmanlarinda geleneksel set
yontemi (GSY) ve cluster set yontemi (CSY) uygulanarak 6 hafta (haftada 3 giin) sonunda pliometrik
antrenmanlarin bazi fiziksel ve fizyolojik parametreler {izerine etkisi incelemektir. Calismaya 12-15 yaslarinda 12
kisi geleneksel set grubu (TSG) ve 11 kisi cluster set grubu (CSG) olmak tiizere toplam 23 kadin sporcu katildi.
Arastirma kapsaminda, TSG ve CSG fiziksel 6zellikleri (yas, boy uzunlugu, viicut agirligt), dikey sigrama (DS),
durarak uzun atlama (DUA), reaktif ¢eviklik testi (RCT), 10m-30m stirat testi (ST), Pediatrik RAST (PRAST) testi,
bacak kuvveti (BK), sirt kuvveti (SK) 0On test ve son test seklinde 6l¢iimleri alindi. Verilerin analizinde SPPS 22.0
programi kullanildi. Istatistiksel islemlerde giiven araligi p<0,05 kabul edildi. Calisma sonucunda bulunan
tanimlayici istatistiklerin normal dagilim olup olmadig1 Shapiro Wilk’s testi ile anlasildi. Gruplarin 6n test ve son
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test sonuglar: arasindaki farkliligi belirlemek i¢in normal dagilima uygun degiskenlerde eglestirilmis t-testi,
uymayanlarda ise Wilcoxon testi uygulandi. Gruplar arasi farkliliklarin normal dagilima uygun degiskenler igin
Bagimsiz Orneklem t-testi, uygun olmayanlar i¢cin Mann Whitney U testi uygulandi. Antrenman verilerini
degerlendirmek icin 6n test son test arasindaki fark alindi. Incelenen parametrelere bakildiginda GSY’de gore DS,
30m Siirat, Yorgunluk ind., ve Bacak kuvvetinde ( anlaml degisiklik yok iken, CSG de DS, Reaktif ¢eviklik, (RC),
10 m ve 30 m Siirat ve Bacak kuvvetinde anlamlilik goriilmiistiir. Yiizdesel degisimlerde ise CSG'nin TSG ye gore
daha ytiksek oldugu gozlemlenmistir. Sonug olarak; CSY'nin sporcularin gelisim seviyelerinde etkili bir yontem
oldugu diistiniilmektedir.

Anahtar Kelimeler: Hentbol, Cluster Set Yontemi, Pliometrik Antrenman, Kuvvet.

INTRODUCTION

Sports are physical and motor activities performed individually or in teams, governed by specific
competition rules and undertaken without personal gain (31). Studies have shown that strength, as a physical
attribute, significantly impacts performance in various sports disciplines. Applying scientific methods to
enhance athletes’ performance has facilitated substantial advancements. Improvement in technical skills,
speed, anthropometric measurements, and physiological conditions is essential across all sports disciplines
9).

Handball is a sport that involves various movements performed simultaneously, intending to gain a
competitive edge over opponents (3). The game has evolved from a slow-paced activity to a fast and modern
sport due to changes in the rules. Athletes now execute a wide range of movements, such as running, passing,
and changing direction quickly (6). Over the years, modern training methods have been adopted to achieve
higher performance levels (37).

To attain optimal performance in handball, a widely practiced and widespread sport, it is essential to
enhance training characteristics, thoroughly understand the impact of training on the body, and develop the
motor abilities of the athletes (34).

In handball, various methods enhance anaerobic performance during training, which demands
general and specific endurance, short and long-distance sprints, pushing, blocking, jumping, and accurate
shooting. One of these methods is plyometric training, which is recognized for improving movement speed,
force adaptation, and muscle strength through various exercises (18). Plyometric training for strength
development enhances intramuscular coordination and neuromuscular harmony. It provides a protective
effect against injuries and improves athletic performance by ensuring joint stabilization (25). Numerous
studies have been conducted on plyometric training, and it has been concluded that these studies positively
affect anaerobic power and explosive strength (26).

Recent research indicates that the developmental values derived from the effects of applied training
on physical and physiological parameters can be measured, and test results can be obtained. Integrating
modern scientific advancements and technological devices into sports illustrates the physiological changes
induced by plyometric training on athletes and the impacts of these changes. Furthermore, this integration
reveals that some practices previously considered correct contain incomplete information and that more
accurate effects can be achieved through scientific advancements (24).

In addition to traditional training methods, recent years have seen the emergence of new approaches.
One notable example is the cluster set method (CSY), which has garnered attention in contemporary research
and training applications. Unlike the traditional set method (GSY), which involves continuous application
with long rest breaks between consecutive repetitions, the CSY method employs shorter, more frequent rest
intervals within sets. Research indicates that strength development is less pronounced with low set numbers
in GSY training, whereas higher set numbers result in more significant strength gains (5). In addition to GSY,
changes in the application of sets developed by researchers have proven effective in contributing to strength
development. This new method, known as CSY (Cluster Set Method), involves dividing sets into smaller
subsets with short rest intervals between them (16). These rest periods, typically ranging from 10 to 30 seconds,
are intended to allow the practitioner to reach the desired level between repetitions and to achieve a higher
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performance level in subsequent repetitions, with these developments, new the method is called CSY (5, 16).
These methods enhance strength development and athletic performance (32).

This study aimed to investigate the effects of six weeks of plyometric training, using traditional and
cluster set methods, on various physical and physiological parameters such as vertical jump height, speed,
agility, and strength in female handball players aged 12-15 years.

METHOD

Research Model

The study was designed to span six weeks, with training sessions conducted three days per week.
Measurements were obtained using an experimental modeling method, including pre-test and post-test
assessments. A total of 23 participants were randomly assigned to two distinct groups, with one group
undergoing GSY and the other CSY.

The groups continued their training in a designated gymnasium and at scheduled times under the
supervision of a trainer. The athletes performed the prescribed plyometric exercises three times a week, with
at least one rest day following each training session, for six weeks, divided into GSY and CSY groups.

Research Group

The study sample comprised 23 female athletes, aged between 12 and 15 years, all of whom held an
athlete license with Kastamonu Esan Akii Merkez Secondary School Sports Club and participated in handball
at the 2nd League level. Of these, 12 were assigned to the GSY (control) group and 11 to the CSY (experimental)
group.

Implemented Training Program

In the TSY and CSY training programs, athletes followed a prescribed number of sets and repetitions
during the first four weeks. In the final two weeks, the number of sets remained constant while the number of
repetitions was increased according to the principle of progressive overload. This approach led to an
intensified training regimen in the latter part of the program.

Traditional Set Method

The six-week plyometric training program (18 sessions) employed a traditional set (TS) methodology.
During the initial four weeks, each exercise consisted of three sets of nine repetitions. Weeks five and six
incorporated a progressive overload paradigm, maintaining three sets per exercise but increasing the
repetitions to twelve. Inter-exercise rest intervals were standardized at 60 seconds, with a 120-second rest
period specifically designated for half burpees.

Cluster Set (Dividing Set into Sets) Method

The CSY strength training program was conducted over six weeks, encompassing 18 training days.
During the program, exercises were organized into three sets with three repetitions, following the details
specified in Table 3 and Table 4. Rest periods within sets were set at 10 seconds, with transition times between
movements established as 40 seconds. For half burpees, rest periods within sets were 20 seconds, and
transition times between movements were 80 seconds. Athletes monitored their training intensity using heart
rate measurements, calculated with the formula:

Heart Rate=(220-Age)x(Percentage of Intensity).

Measurement Instruments

Data were collected using pre- and post-tests administered to all participants before and after the six-
week training program. Participants' ages were obtained from their national identity cards. Height was
measured using a stadiometer. Body weight was measured using electronic scales, with participants wearing
only sports shorts and a t-shirt and barefoot. Vertical jump, T-test agility, 10m-30m speed and acceleration,
reactive agility, and the Pediatric RAST (Running-Based Anaerobic Sprint Test) were assessed using a Newtest
Powertimer 300. Leg strength was measured using a Takei (Tkk-5402 Back-D/JAPAN) brand dynamometer,
and standing long jump was also assessed.
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Ethical approval and institutional permission

Approval was obtained from the Kastamonu University Medical Faculty Clinical Research Ethics Committee
for conducting the study. Before commencing the study, participants were provided with an 'Informed
Consent Form' and a Parental Consent Form' detailing the study's scope and information, which they were
asked to complete. Our descriptive study was approved by the Non-Interventional Clinical Research Ethics
Committee of Kastamonu University Faculty of Medicine (Decision No: 2022-KAEK-129).

FINDINGS

A total of 23 female athletes aged 12-15 participated in the study, 12 of them in the traditional set group and
11 people in the cluster set group. The participants' height was determined as 156.08+5.02, and their body
weight was determined as 53.92+7.16.

Table 1. In-group vertical jump change results

n Xxss t P
Pre-test 27,52+3,61
TSG - V] (cm) — 0 12 -0,62 0,55
Post-test 27,80+3,97
Pre-test 27,36+5,63
CSG - V] (cm) — 11 -2,42 0,04*
Post-test 28,77+4,42

(p<0,05)

*TSG; Traditional set group, CSG Cluster Set Group, VJ: Vertical Jump

CSY V] measurements showed 27.36+5.63 cm in the pre-test and 28.77+4.42 cm in the post-test and a
statistically significant difference between the pre-test and post-test values (p<0.05).

Table 2. Intra-group reactive agility test change results

n Xxss t p
Pre-test 2,49+0,23
TSG RAT (sn) —_— 12 3,87 0.00*
Post-test 2,18+0,27
Pre-test 2,49+0,24
CSG RAT (sn) —_— 11 6,43 0.00*
Post-test 2,01+0,19

(p<0,05)

*TSG; Traditional set group, CSG Cluster Set Group, RAT; Reactive Agility Test

When looking at the reactive agility intra-group test results in both groups; significant differences
were observed (p<0.05).

Table 3. Reactive agility test change results between groups

TSG CSG
T =12 =11 t
SG (n=12) CSG (n=11) P Change %
RAT Pre- 49+ 49+0,24 -0,21
(sn) re-test 2,49+0,23 2,49+0,2 0,2 0,98 %14,22 %23,88
RAT (sn) Post-test 2,18+0,27 2,01+0,19 1,77 0,09

When the percentage change in the findings is examined, it is seen that the increase in CSG is higher
than in TSG.
Table 4. Intra-group speed test change results

n Xtss t p
Pre-test 2,10+0,24
ST 10 m (sn) — 12 4,59 0,00*
Post-test 1,77+0,28
TSG
Pre-test 5,29+0,53
ST 30 m (sn) —_— 12 5,27 0,00*
Post-test 5,19+0,48
Pre-test 2,12+0,27
ST 10 m (sn) — 11 1,94 0,08
Post-test 1,72+0,24
CSG
Pre-test 5,26+0,36
ST 30 m (sn) — 11 2,74 0,02*
Post-test 5,11+0,36

(p<0,05)
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*TSG; Traditional set group, CSG Cluster Set Group, ST; Speed Test
When the 10 m speed within-group test results were examined in both groups; significant differences were
observed. When the 30 m within-group test results were examined, there was no significant difference in TSG,
but a significant difference was observed in CSG (p<0.05).

Table 5. Speed test change results between groups

TSG CSG
TSG (n=12 CSG (n=11 t
(n=12) (n=11) P Change %

Pre-test 2,10+0,24 2,12+0,27 053 0,14

ST 10 m (sn) re-tes - * %18,64 %23,25
Post-test 1,77+0,28 1,72+0,24 041 0,69
Pre-test 5,29+0,53 5,26+0,36 016 0,88

ST 30 m (sn) rees %1,92 %2,93
Post-test  5,19+0,48 5,11:0,36 045 0,66

When the interaction between the groups is examined; while there is no significance in the speed test results,
it is seen that CSG is higher than TSG in percentage changes(p<0.05).

Tablo 6. Intra-group PRAST test change results

n Xxss t P
Pre-test 1424,51+441,49
Minimum (watt) —_— 12 -2,64 0,02*
Post-test 1688+576,41
) Pre-test 2522,37+797,65
Maximum (watt) —————— 12 -4,49 0,00*
TSG Post-test 3427,81+1147,28
Pre-test 1818,32+564,08
Mean (watt) — 0 12 -3,95 0,00*
Post-test 2264,16+677,15
Pre-test 34,82+9,71
Fatigue Index (watt) —_— 12 -1,41 0,22
Post-test 50,43+19,36
Pre-test 1351,74+304,91
Minimum (watt) —_— 11 -2,17 0,06
Post-test 1600,62+502,55
Pre-test 2222,64+574,95
Maximum (watt) S ——— Y | -4,05 0,00*
cSG Post-test 3788,82+1317,91
Pre-test 1721,60+401,52
Mean  (watt) ———————— 11 -9,03 0,00*
Post-test 2485,25+565,11
. Pre-test 41,77+18,29
Fatigue Index (watt) — 11 -3,06 0,02*
Post-test 75,20+£15,95
(p<0,05)

*TSG; traditional set group, CSG Cluster Set Group, PRAST; Pediadric Rast Test
When PRAST results are examined, TSG' While significant differences were observed in Min, Max and Mean
values, no significance was observed in the fatigue index. When the CSG results are examined, while the min
value is not significant, significance is observed in max, mean and fatigue index.
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Table 7. PRAST test change results between groups

TSG CSG
TSG (n=12 CSG (n=11 t
(n=12) (n=11) P Change %
Mzrv‘v‘:t‘t‘;m Pre-test 1424,51+441,49 1351,71+304,91 046 0,65
watt) %1849 %1847
Post-test 1688+576,41 1600,62+502,55 039 070
(watt)
M?:Vl:tlt‘)lm Pre-test 2522,37+797,65 2222,64+574,95 1,02 032
Maximum I e
Post-test 3427+1147,28 3788,82:131791 0,70 0,49
(watt)
A(‘;:;fge Pre-test  1818,32:564,08 1721,60:401,52 047 064
. %2451  %44,35
varage Post-test  2264,16:677,15 2485,25+565,11 -0,85 041
(watt)
o
| ratigue Pre-test 34,82+9,71 41,77+18,29 129 021
Index (watt) %44,83 %80
_ Fatigue Post-test 50,43+19,36 75,20+15,95 253 0,03
Index (watt)
(p<0,05)

When the percentages of interaction between groups are examined, there is no percentage difference between
TSG and CSG in Min values, while percentage differences are seen in max, mean and fatigue indices.

Table 8. Leg strength test change results within the group

n Xxss t p
Pre-test 86,25+12,78
TSG - LS (cm) 12 -1,61 0,14
Post-test 92,33+18,25
Pre-test 72,52+12,71
CSG - LS (cm) reres 11 3,69 0,00%
Post-test 87,27+24,06

(p<0,05)
*TSG; traditional set group, CSG Cluster Set Group, LS; Leg Strenght
When looking at the leg strength values within the group, no significant difference was observed in

TSG, while a significant difference was observed in CSG results.

Table 9. Leg strength test change results between groups

TSG CSG
T =1 =
SG (n=12) CSG (n=11) t P Change %
LS (kg) Pre-test 86,25+12,78 72,52+12,71 2,58 0,02* o7 %20
LS (kg) Post-test 92,33+18,25 87,27+24,06 0,57 0,57

(p<0,05)
When looking at the percentage interaction between groups; It is observed that Csg results are higher.

DISCUSSION AND CONCLUSION

This study examined the impact of plyometric exercises, applied to both GSY and CSY groups for 6
weeks (3 days a week) and regular handball training, on various physical and physiological fitness parameters
in female handball players aged 12-15. The results, derived from measurements of 23 athletes (11 in CSY and
12 in GSY), were analyzed by comparing data within and between groups.

Before the training period, the groups were homogeneous, with no significant differences in age, body
weight, or height. In addition to anthropometric measurements, various tests, including VJ, SLJ, RAT, 10 m
and 30 m ST, PRAST, LS, and BS, were conducted before and after the training.

A literature review revealed a scarcity of studies focusing on the effects of plyometric training in the
handball branch for the CSY method. This highlights a gap in research, suggesting the need for further
investigation into the benefits and efficacy of plyometric training, specifically within this context.
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When we look at the studies examining the relationship between plyometric training and VJ in the
literature,

Diallo et al. (7) investigated the effects of plyometric training on V] performance. The study was
conducted with 20 boys aged 12-13 years, and significant differences in V] results were found in the
experimental group. In their study, Lawton et al. (21) showed 26 young male basketball players and football
players were made to bench press with a maximum of 6 repetitions with weights. It was stated that the findings
obtained in CSG showed more improvement than those obtained in TSG. It was stated that CSG reached a
more anaerobic level than TSG in repeated squat jumps.

In the study by Ates and Atesoglu (2), the effects of plyometric training on physical and physiological
parameters were examined in male football players aged 16-18. A total of 24 players participated, divided into
a control group (CG) with 12 players and a workout group (WG) with 12 players. Over 10 weeks, with training
sessions held twice weekly, the CG underwent standard football training, while the WG received additional
plyometric training. The results indicated that the WG experienced positive improvements in vertical jump
(V]) values compared to the CG.

In a review study by Eduardo et al. (10), 56 studies were analyzed to assess the effects of plyometric
training on vertical jump (VJ]) development. The review concluded that plyometric training positively
enhances V] performance, as evidenced by evaluating the studies included.

Hansen et al. (17) examined the strength development of elite-level rugby players during the pre-
season preparation period. 18 athletes were divided into two groups as TSG (n = 9) and CSG (n = 9). Both
groups underwent 8-week lower body resistance training. According to the findings, while the two groups
had a significant difference in strength and jump development, no statistical difference was found between
the groups.

In their study, Moreno (28) performed two different applications of the acute effect of CSG in
plyometric training. In the first application, CSG was performed as 30 seconds rest and 4 sets of 5 repetitions,
and the second CSG was performed as 10 seconds rest and 10 sets of 2 repetitions. TSG was trained with 90
seconds of rest and two sets of 10 repetitions. The results related to V] parameters were analyzed. According
to the findings, it was concluded that the second CSG method performed more V] than the first CSG and TSG.

In a study by Morales et al. (27), 19 male athletes were divided into CSG and TSG groups. The study
investigated the effects of the training methods on strength development in both groups. The findings
suggested that the CSG approach was more effective for strength and power development. Specifically, the
speed loss between the first and sixth repetitions was 0.5% for the CSG group, compared to 3.5% for the TSG
group.

Bavli (4) investigated the impact of plyometric exercises on vertical jump (V]) development in
basketball training. The study included 24 male basketball players with an average age of 20.7+2.6 years,
divided into a control group (CG, n=12) and a workout group (WG, n=12). The WG performed plyometric
exercises for 30 minutes following their basketball training, while the CG participated only in basketball
training. V] measurements were recorded before and after the study. The results indicated a statistically
significant improvement in V] development for athletes who engaged in plyometric exercises.

Our research analyzed the V] change results for the GSY and CSY groups. No statistically significant
difference was found within or between the GSY groups. However, a statistically significant difference was
observed within the CSY group (p<0.05). Between the groups, V] improvement was 1.01% for GSY and 5.15%
for CSY. Literature indicates that plyometric training generally leads to positive increases in V] development,
though some studies report no differences between groups. Our findings suggest that CSY plyometric training
had a more substantial effect on V] development than GSY.

When the studies in the literature examining the relationship between plyometric training and RAT
are examined;

In the study by Donmez (8), five female and 15 male athletes aged 18-21, all licensed and engaged in
wushu, participated. The study investigated the effects of plyometric training on jumping and agility
parameters. After eight weeks of plyometric training, statistically significant differences were observed in the
male group's reactive agility test (RCT) results. The study concluded that plyometric training positively
influenced agility performance in both men and women.

Matlak et al. (23) investigated the effects of reactive agility training (RTT) on performance in 15
amateur football players, finding a significant improvement in RTT performance. In a separate study by Erdem
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and Yazar (11), 40 athletes aged 16-17 years were divided into two groups: a control group (CG) that continued
traditional football training and a workout group (WG) that underwent futsal-specific training for eight weeks
(3 days a week). Data analysis using the reactive agility test (RCT) showed that the WG, which engaged in
futsal-specific training, exhibited more substantial positive development than the CG.

Topal (35) explored the effects of two different resistance training programs combined with plyometric
training on performance parameters in basketball. The study involved 40 male basketball players aged 15-18.
Reactive agility test (RCT) parameters were measured before and after the training. The findings indicated
that both plyometric and resistance plyometric training were effective in improving reactive agility. Our
research examined the RCT change results for GSY and CSY groups. A significant difference was found within
the CSY group, but no statistically significant difference was observed. Between-group analysis showed a
14.22% increase in the GSY group and a 23.88% increase in the CSY group. Literature suggests that plyometric
training enhances RCT performance. Our findings indicate that the CSY group's improvement was greater
than the GSY group's.

When examining the literature on the relationship between plyometric training with Cluster Set Group
(CSG) and short-distance speed tests, including the 10-meter (ST 10 m) and 30-meter (ST 30 m) speed tests:

Iacono et al. (19) reported that their study significantly improved the 10-meter speed test (ST 10 m)
results among elite handball players who underwent high-intensity interval training. This indicates that high-
intensity interval training effectively enhances short-distance speed performance.

In his study, Oner (30) investigated the effects of plyometric and resistance training on motor skills
and performance in female tennis players. The study involved 36 participants aged 11-13, divided into three
groups: a control group (CG, n=12), a resistance training group (DA, n=12), and a plyometric training group
(PA, n=12). The CG continued their regular tennis training, while the DA and PA groups received additional
resistance and plyometric training for 10 weeks (3 days a week) before their tennis sessions. Pre- and post-test
measurements for the 10-meter speed test (ST 10 m) were conducted. The results showed that the ST 10 m
averages were significantly higher in both the DA and PA groups compared to the CG. The study suggests
that speed performance can be enhanced through both resistance and plyometric training.

In his study, Erol (12) conducted quick strength and plyometric training with a total of 28 basketball
players aged 16 to 18, divided into a workout group (WG, n=14) and a control group (CG, n=14) over eight
weeks. Pre- and post-test measurements were taken, revealing a statistically significant improvement in the
WG's 30-meter speed test (ST 30 m) times. Similarly, Samur (33) investigated the effects of plyometric training
on male volleyball players' vertical jump strength and performance. The study found a statistically significant
improvement in ST 30 m performance for the workout group, with pre-test values of 4.36 + 0.06 seconds and
post-test values of 4.30 + 0.05 seconds.

In the study of Gengay (14), when the averages of the ST 30 m results were compared in the

measurements taken before and after the training of 15 athletes who participated in an 8-week plyometric
training program, it was found that there was a statistically significant improvement in the athletes who
performed plyometric training.
In his study, Turgut (36) investigated the effects of 8 weeks of plyometric training on balance, sprint, and
anaerobic power performances in 40 male handball players aged 15-18. The study involved a workout group
(WG, n=20) and a control group (CG, n=20). The WG participated in plyometric training before their regular
handball sessions for eight weeks (3 days a week), while the CG continued their regular handball training.

The results indicated a notable improvement in sprint performance. Specifically, the 30-meter speed
test (ST 30 m) times improved from 6.08 seconds in the pre-test to 5.28 seconds in the post-test. The study
concluded that plyometric training effectively enhanced sprint performance and could be valuable to athlete
development.

In our research, when examining the changes in the 10-meter (ST 10 m) and 30-meter (ST 30 m) speed
test results for both the TSG and CSG groups, significant improvements were observed within each group.
However, no statistically significant difference was found between the two groups.

Analysis revealed that the cluster set group (CSG) demonstrated greater percentage increases in speed
compared to the traditional set group (TSG). Specifically, the CSG showed a 23.25% improvement in the 10-
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meter sprint test, exceeding the TSG's 18.64% improvement. Similarly, while the TSG showed a 1.92% increase
in the 30-meter sprint test, the CSG exhibited a larger improvement of 2.93%.

Literature supports that plyometric training can enhance speed test performance. Our findings align
with these studies, indicating that the CSG group's improvement was greater than the TSG group's, reflecting
a more pronounced benefit from plyometric training.

When we look at the studies in the literature examining the relationship between plyometric training
and PRAST,

Ara et al. (1) discovered that boys who engaged in regular sports activities before adolescence
exhibited higher anaerobic capacity and power values than those who did not participate in sports.

Similarly, Obert et al. (29) reported a 23% increase in maximum anaerobic power values in pre-
adolescent children following 13 weeks of aerobic training.

In the study by Kurban and Kaya (20), boys aged 10-13 underwent eight weeks of basic technical
football training. The results indicated improved anaerobic power values, demonstrating that the technical
training positively impacted their performance.

Lokliioglu (22) examined the anaerobic performances of children and adolescents involved in various
sports. The study included 104 athletes aged 10-16 from different sports disciplines. The findings highlighted
the high reliability of the RAST and PRAST anaerobic performance evaluations for children and adolescents.

Our research analyzed the changes in PRAST results for both TSG and CSG. Statistically significant
differences were observed in the fatigue (post-test) values within and between the groups, except for the
minimum (CSG) and fatigue (TSG) measurements. The percentage changes between the groups were as
follows: Minimum Watt: TSG increased by 18.49% and CSG by 18.47%. Maximum Watt: TSG increased by
35.89% and CSG by 70.46%. Average Watt: TSG increased by 24.51% and CSG by 44.35%. Fatigue Watt: TSG
showed an increase of 44.83%, and CSG showed an increase of 80%. The results indicate a more significant
change in maximum, average, and fatigue watts in the CSG group compared to the TSG group. This finding
aligns with literature suggesting that regular sports participation before adolescence contributes to higher
anaerobic capacity and power values.

When we look at the studies in the literature examining the relationship between plyometric training
and LS;

In the study by Ates and Atesoglu (2), 24 football players aged 16-18 were divided into two groups:
the control group (KG) and the plyometric group (WG). The KG continued their regular football training,
while the WG received additional plyometric training twice a week for 10 weeks. The results indicated that
bench press strength improved by 5.74 kg in the KG and 22.16 kg in the WG. When comparing the groups, the
plyometric training was found to improve bench press strength more than the regular training alone.

In the study by Yarayan (38), a total of 40 male football players aged 13-14 were divided into two
groups: the control group (CG) and the plyometric training group (WG). Over eight weeks, the effects of
plyometric training on parameters such as vertical jump height, speed, strength, and agility were examined.
The results showed a statistically significant improvement in bench press strength in the WG compared to the
CG, indicating that plyometric training had a more pronounced effect on strength development. Similarly,
Giizel (15) conducted a study with 50 female volleyball players, divided into the control group (CG) and the
plyometric training group (WG). Plyometric training was applied to the WG for eight weeks. The study found
that the WG exhibited significant improvements in strength, with pre-test and post-test mean values for
strength increasing from 45.58+14.49 to 53.20+13.59. Additionally, plyometric training was found to impact
strength and increase BMI positively.

In the study by Erzeybek et al. (13), male basketball athletes aged 19-24 were divided into three groups,
each consisting of 10 participants: a basketball group, a korfball group, and a control group (CG). The CG
continued their everyday activities, while the basketball and korfball groups underwent plyometric training
for eight weeks, three days a week. The findings revealed that the basketball group experienced a significant
improvement in bench press strength, with a final result of 29.34 kg. In comparison, the korfball group showed
a result of 11.14 kg, and the control group demonstrated a result of 5.6 kg. The plyometric training applied to
the basketball players led to better strength development than the training provided to the korfball and control
groups.
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The results obtained from the study investigating the effects of plyometric exercises applied with the
Cluster Set Method (CSY) on various physical and physiological parameters in female handball players are
summarized below. When examining the pre-test and post-test results for the CSG group:

Although the statistical changes in the vertical jump (V]) results were significantly different within the
groups, no significant difference was found between the groups. The change percentage (PC) distribution
between the groups showed an increase of 1.01% for TSG and 5.15% for CSG. This indicates that the effect of
plyometric training with the Cluster Set Method (CSG) is greater than the traditional set method (TSG) in
improving vertical jump performance.

Although there was a statistically significant difference in reactive agility test (RCT) results within
each group, no significant difference was observed. The percentage increase (PC) between groups was 14.22%
for TSG and 23.88% for CSG. The study found that the development level in the Cluster Set Method (CSG)
was higher than the traditional set method (TSG) in terms of improvement in reactive agility.

Although there was a statistically significant difference in the 10 m sprint test (ST 10 m) results within
each group, no significant difference was found between the groups. The percentage increase (PC) between
groups was 18.64% for TSG and 23.25% for CSG, with a higher increase in CSG. Similarly, for the 30 m sprint
test (ST 30 m), although there was a statistically significant difference within each group, no significant
difference was found between the groups. The percentage increase (PC) between groups was 1.92% for TSG
and 2.93% for CSG, with CSG showing a greater increase than TSG.

When examining the changes in the Peak Running Anaerobic Sprint Test (PRAST) results, statistically
significant differences were found for PRAST maximum, average, and fatigue values within each group.
Significant differences were noted between the groups for PRAST fatigue (post-test) values.

Percentage changes in leg strength parameters revealed some notable differences between groups.
While minimum power output showed similar increases (18.49% for TSG and 18.47% for CSG), the CSG
demonstrated significantly greater improvements in maximum (70.46% vs. 35.89% for TSG), average (44% vs.
24.51% for TSG), and fatigue index (80% vs. 44.83% for TSG) power outputs. These findings indicate that the
cluster set training method (CSG) significantly enhanced peak power, sustained power, and resistance to
fatigue compared to the traditional set training method (TSG).

Statistically significant differences were observed in the bench press (LS) results between the pre-test
values within and between the groups. The percentage changes (PC) between groups were as follows: TSG:
7% increase, CSG: 20% increase. The study concluded that CSG exhibited a greater improvement in bench
press strength compared to TSG.

The study concluded that the Cluster Set (CSY) method demonstrated statistically superior
improvements in Leg strength (LS) and fatigue in the Performance of Repeated Anaerobic Sprint Test (PRAST-
Fatigue) parameters compared to the Traditional Set (TSG) method. The literature review revealed a lack of
sufficient research on the effects of CSY in plyometric training, specifically for female handball players aged
12-15.

This study is believed to serve as a guide for training practitioners. Additionally, the following
recommendations are suggested for those interested in incorporating Cluster Set (CSY) methods into
plyometric training:

The findings demonstrate that the cluster set (CS) method elicited superior improvements compared
to the traditional set (TS) method, particularly in leg strength and the fatigue index of the repeated anaerobic
sprint test (PRAST). While the CS group also exhibited greater improvements in vertical jump, reactive agility,
and 10m-30m speed tests, these differences did not reach statistical significance. Nevertheless, this study
provides evidence supporting the efficacy of the cluster set method as a performance-enhancing training
approach for young female handball players.

The findings of this study suggest several avenues for future research. First, replicating this study with
younger age groups, elite athletes, and male participants would increase the generalizability of the findings
across populations. Second, extending the intervention period beyond the six weeks used in this study could
allow for a more comprehensive evaluation of long-term training adaptations. Third, a comparative analysis
across different sport disciplines would determine the transferability and effectiveness of these training
methodologies across athletic contexts. Finally, a larger sample size is recommended in future studies to
increase statistical power and confidence in generalizing the results.
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Abstract

This study aims to examine the interactions between gender, personality traits, and psychological well-being.
The research was conducted using data obtained from 325 fitness athletes across 22 different fitness centers in
Turkey. Participants ranged from 17 to 45 years old and had engaged in fitness activities for at least one year. Data
were collected through both online and paper-based surveys. The study investigates the effects of personality
dimensions such as extraversion and emotional stability on psychological well-being within the framework of the
five-factor personality model. Findings reveal significant differences in the effects of gender on personality traits
and psychological well-being, with male participants scoring significantly higher in extraversion and emotional
stability than female participants. Moreover, it was concluded that the impact of gender on psychological well-
being occurs indirectly through emotional stability and extraversion. These findings contribute significantly to
understanding the role of gender in psychological well-being within the fitness context. The results indicate a need
for further research on the effects of personality traits and gender identity on fitness experiences and psychological
health.

Keywords: Gender, fitness, personality, psyhchological well-being.

Ozet

Cinsiyetin Fitness Yapan Bireylerde Kisilik ve Psikolojik Iyi Olus Uzerindeki Etkisi

Bu calisma, cinsiyet, kisilik ozellikleri ve psikolojik iyi olus arasindaki etkilesimleri incelemeyi
amaclamaktadir. Arastirma, Tiirkiye'deki 22 farkli fitness merkezinden toplam 325 fitness sporcusundan elde
edilen verilerle gergeklestirilmistir. Katilimcilar, 17-45 yas araliginda ve en az bir yildir fitness aktivitesi
yapmaktadir. Veriler, cevrimigi ve kagit tabanh anketler aracilifiyla toplanmistir. Calismada, bes faktor kisilik
modeli gergevesinde disadoniikliik ve duygusal denge gibi kisilik boyutlarmin, psikolojik iyi olus tizerindeki
etkileri incelenmistir. Bulgular, cinsiyetin kisilik 6zellikleri ve psikolojik iyi olus {izerindeki etkilerinin belirgin
farkliliklar gosterdigini ortaya koymaktadir. Ozellikle erkeklerin disadéniikliik ve duygusal denge puanlarimin
kadinlardan anlaml sekilde yiiksek oldugu tespit edilmistir. Ayrica, cinsiyetin psikolojik iyi olus tizerindeki
etkisinin, duygusal denge ve disadoniikliik araciligiyla dolayl bir sekilde gerceklestigi sonucuna ulagilmistir. Bu
bulgular, fitness ortaminda cinsiyetin psikolojik iyi olus {izerindeki roliinii anlamada &nemli bir katki
saglamaktadir. Sonuglar, bireylerin kisilik 6zelliklerinin ve cinsiyet kimliklerinin fitness deneyimleri ve psikolojik
iyilik halleri tizerindeki etkilerinin daha kapsamli arastirilmasi gerektigini gostermektedir.

Anahtar Kelimeler: Cinsiyet, fitness, kisilik, psikolojik iyi olus.
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INTRODUCTION

Gender defines an individual's genetic, physiological, and biological characteristics (1). Throughout
history, sporting activities have reinforced gender differences, and combat sports have generally been under
male control (2). Klein (3) has described bodybuilding as predominantly a masculine subculture. The
participation of women in sports traditionally viewed as male, such as football, snowboarding, and hockey, is
often met with negativity, making conditions difficult for women (4; 5; 6). Although women engage in sports
dominated by men today, it is unfortunately difficult to say that this perspective has changed either in Turkey
or globally (7; 8; 6). Various studies have shown that women often pursue fitness for reasons such as
maintaining health, achieving a well-defined body, feeling happy, relieving stress, staying fit, and losing
excess weight (9; 6). While fitness is often perceived as a sport focused on gaining muscle mass and establishing
a masculine identity (10), women are also partially engaging in fitness to gain muscle mass and achieve a fitter
body (6). The positive effects of sports on individuals' quality of life and mental health are well known today
(11; 12). However, we do not have sufficient information about how a demanding sport like fitness affects the
differences between genders and how these effects reflect on individuals' psychological well-being. This
research will help us understand the differences and similarities in fitness experiences between genders and
will deepen our understanding of the contributions of sports to individuals' psychological well-being.
Therefore, the aim of this study is to understand how male and female fitness participants construct their
psychological well-being according to their personality types.

Personality and Psychological Well-Being

The predominant model examined in personality research is the Five Factor Personality Model (13). This
model consists of five dimensions: extraversion, neuroticism (emotional stability), conscientiousness,
agreeableness, and openness to experience (14). Openness to experience refers to the tendency to exhibit
unique behaviors and seek diverse experiences. Conscientiousness indicates the level of an individual’s goal-
oriented, reliable, disciplined, and responsible nature. Extraversion describes individuals who are generally
social, enjoy being with others, and are energetic, happy, and assertive, while introverted individuals prefer
solitude and tend to dislike excessive talking and communication. Agreeableness refers to individuals who
are trustworthy, soft-hearted, honest, selfless, serious, optimistic, willing to compromise with others, and
cooperative. Neuroticism describes a tendency to experience negative emotions such as anger, anxiety,
irritability, sadness, and fear. In this regard, individuals with high levels of neuroticism are often characterized
as distrustful, introverted, and angry (15; 16; 17).

Personality varies among individuals due to both hereditary and environmental factors (18).
Consequently, an individual's personality can change based on their environment and participation in sports
activities. To evaluate and enhance psychological well-being, it is essential to consider the individual's social
and cultural context (19; 20). Even within the same environment, individuals may have different ways of
positively assessing themselves. These differences manifest in areas such as growth and development, life
purpose, capacity to establish meaningful relationships with others, effective life management, and decision-
making abilities (19). Waterman (20) defined psychological well-being as the effort to realize one’s potential
and achieve meaningful goals. Studies in the literature that investigate the relationship between personality
and psychological well-being 20; 18; 22; 23) demonstrate that personality significantly influences psychological
well-being. In this context, a positive and significant relationship is expected between the personality types
and psychological well-being of individuals engaged in fitness.

The Relationship Between Gender, Personality, and Psychological Well-Being

Various studies have been conducted to determine whether there are differences between gender and
personality traits. Feminine and masculine gender roles encompass the entire spectrum of personality traits
associated with women and men. Feminine gender roles are often characterized by sensitivity, understanding,
emotionality, and dependence, while masculine gender roles are characterized by leadership, dominance, and
independence (24). Many studies have compared women and men, revealing various differences. Some
research findings point to biological differences, while a significant portion indicates that these differences
stem from socio-cultural factors (25). Notably, in the personality trait of emotional stability, women have been
found to score lower than men (26). A review of the literature shows that the impact of gender on personality
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types has been investigated in various studies conducted at different times, yielding different results across
cultures (27; 28; 29; 30). Therefore, in our study, it is expected that the personalities of women and men engaged
in fitness will differ based on gender.

The concept of well-being is becoming increasingly important today (31; 32; 33). Psychological well-being
is a phenomenon that focuses on an individual’s skills and personal development, rooted in concepts such as
“self-actualization, functionality, or maturity” in various studies (34). Individuals with high levels of
psychological well-being tend to have better physical health, higher life satisfaction, and greater psychological
resilience. They possess positive future expectations, experience more positive emotions, and are generally
happier and more optimistic, while experiencing fewer psychological distress symptoms such as stress,
depression, and anxiety (35; 36; 37; 38; 39). Research conducted at different times has shown that women's
psychological well-being differs from that of men due to environmental and personality factors (40; 41; 42; 31;
43). In this context, it is expected that the psychological well-being of individuals engaged in fitness will vary
according to their gender. The research model is illustrated in Figure 1.

Extraversion

Emotional
Stability
Psychological
——>
Gender Openness to — > Well-Being
Experience

Conscientiousn

PaYatal

Agreeableness

Figure 1. Research Model

METHOD
Study Group and Process

Within the scope of the study, data were collected from individuals aged between 17 and 45 years who
have been engaged in fitness activities for at least one year, using both online and paper-based surveys. The
sample was selected using purposive sampling to ensure that only fitness athletes meeting the criteria were
included. Initially, ethical approval was obtained, and then necessary permissions were secured by contacting
managers of various fitness centers. A total of 325 fitness athletes from approximately 22 fitness centers were
reached.

Among the collected surveys, responses that were incomplete, invalid, or reported incorrect information
were excluded from the analysis. All analyses were conducted using the data from a total of 325 valid
participants. Of these participants, 181 (55.7%) were male, 144 (44.3%) were female, and the average age was
26.44 years. Participants' ages ranged from 19 to 45 years. Among the participants, 310 (95.4%) had been
engaged in fitness activities for 1 to 3 years, while only 10 (4.6%) had been involved for 4 years or more.
Regarding educational background, 211 (64.9%) participants were high school graduates, while 114 (35.1%)
were university graduates.
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To determine the necessary sample size for the study, a power analysis was conducted with the following
parameters: significance level (sig.level) = 0.05, Cohen's d effect size = 0.10, and power = 0.95. The analysis
indicated that a minimum of 218 participants was required for the multivariate regression analysis. Suresh
and Chandrashekara (44) suggested increasing the sample size by 10% to account for the likelihood of missing
or incomplete data. Following this recommendation, an ideal participation of 325 participants was established
for the study.

Data Collection Instruments

The data for the study were collected using the "Personal Information Form," the "Ten-Item Personality
Inventory," and the "Psychological Well-Being Scale."

Ten-Item Personality Inventory

To identify participants' personality traits, the Ten-Item Personality Inventory developed by Gosling et
al. (45) and adapted into Turkish by Atak (46) was utilized. The scale consists of 10 items and five factors:
Extraversion, Emotional Stability, Openness to Experience, Conscientiousness, and Agreeableness. A 7-point
Likert scale, ranging from 1 (strongly disagree) to 7 (strongly agree), was used for each of the 10 items. The
reliability coefficients calculated for the scale's internal consistency were as follows: Openness to Experience
0.80, Agreeableness 0.80, Emotional Stability 0.86, Conscientiousness 0.84, and Extraversion 0.80.

Psychological Well-Being Scale

To measure participants' psychological well-being, the 8-item Psychological Well-Being Scale developed
by Diener et al. (47) and adapted into Turkish by Telef (48) was employed. A 7-point Likert scale, ranging from
1 (strongly disagree) to 7 (strongly agree), was used for all items in the scale. The reliability coefficient
calculated for the scale's internal consistency was reported as 0.94.

Data Analysis

To calculate the reliability values of the data, the Cronbach's alpha (a) coefficient was reported.
Additionally, to check whether the obtained data met the univariate normality assumption, the kurtosis and
skewness values were calculated. For the current study, kurtosis and skewness values within the +2.00 range
were taken as the reference values (49). Standardized factor values (Standardized (3) and their z-values were
used to determine the significance values of the variables. The bootstrap technique was employed to verify
whether the relationships between the variables were statistically significant (50). In this study, a total of 5,000
resampling options were selected, and calculations were made with a 95% confidence interval (51).

Statistical analyses of the data obtained for the study were conducted using the SPSS and R software
packages (52;53). Additionally, for the multiple regression analysis conducted using the R program, the
semPlot," and "pwr" packages were utilized (54; 55; 56).

"on

"lavaan,
RESULTS

The correlations related to the variables, along with various descriptive statistics, are presented in Table
1. It was determined that all relationships among the variables in the current study were statistically
significant. Additionally, the kurtosis and skewness values fell within the recommended reference ranges,
indicating that the univariate normality assumption was met (See Table 1).

Ethical approval and institutional permission

This study was approved by Batman University Ethics Committee with 05.09.2024 and decision no:
2024/06.
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FINDINGS

Table 1. Descriptive Statistics and Correlation Values Between Variables

Variables X SS Skewness  Kurtosis 1 2 3 4 5 6 7

1. Gender - - - - 1

2. Extraversion 450 1.69 -.040 -1.28 24" 1

3. Emotional Stability 4.04 142 -0.26 -085 25" 55" 1

4. Openness to 438 119 -0.90 0.54 19 041
Experience 20
Conscientiousness ~ 4.02  1.70 -0.23 -1.34 45 26" 18" 28" 1
Agreeableness 479 154 -0.55 -0.72 54 .34 26" 28" 40" 1

7. Psychological 438 1.03 -0.63 0.51 7% 45° 39% 13 24" 24t 1
Well-Being

**p<0.01,*p<0.05, M=mean, Sd = standard deviation

To determine the causal relationship between the personality traits of fitness athletes and various types
of self-confidence, a path analysis was conducted using the "lavaan" package. The results of the analysis are
presented in Figure 1.

Upon examining Figure 1, it can be observed that there is no significant relationship between gender and
the personality traits of conscientiousness and agreeableness. On the other hand, extraversion (b= .24, p <.001,
z=14.46, [95% CI: 0.461, 1.184]) has a significant effect on emotional stability (b =.24, p <.001, z=4.44, [95% CI:
0.385, 0.993]) and openness to experience (b =-.20, p <.001, z =-3.78, [95% ClI: -0.747, -0.237]) based on gender.
However, gender does not have a significant direct effect on psychological well-being.

When examining the effects of personality traits on psychological well-being, extraversion (b = .28, p <
.001, z =3.72, [95% CI: 0.083, 0.267]) and emotional stability (b =.19, p <.001, z = 2.63, [95% CI: 0.036, 0.248])
were found to have a positive and significant effect.

In the model where personality traits act as mediators, only extraversion (b =.06, p <.001, z =2.92, [95%
CI: 0.048, 0.240]) and emotional stability (b = .04, p < .05, z = 2.18, [95% CI: 0.010, 0.185]) were identified as
having a mediating role between gender and psychological well-being. Finally, it was determined that all
predictor variables accounted for 25% of the variance in external self-confidence (R? = .25).

Extraversion

Emotional Stability

Openness to

Experience Psychological Well-Being

Conscientiousness

Agreeableness

Figure 1. Results of Regression Analysis
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DISCUSSION AND CONCLUSION

Although personality traits may differ between men and women, these differences have minimized over
time due to increasing gender equality. In fact, it is known that female athletes exhibit positive differences in
certain personality traits compared to their male counterparts (27). Therefore, this study aimed to determine
the influential role of gender in the effects of personality traits on the psychological well-being of male and
female fitness athletes, as well as to identify the mediating role of personality types.

As a result of the conducted study, it was found that the personality traits of extraversion and emotional
stability significantly differed between women and men. Within the study sample, male fitness athletes
exhibited higher levels of emotional stability and extraversion compared to their female counterparts. This
finding aligns with studies conducted across different age groups, cultures, and sample populations (27; 29;
30). The primary reason for the differences, particularly in the dimension of emotional stability, is often
attributed to genetic and biological factors, with cultural influences also supporting this assertion in various
studies and meta-analyses (57; 26). Furthermore, within the context of social role theory, it has been suggested
that the differences in personality traits stem from societal expectations and that personality is shaped by these
expectations (58). This situation can be interpreted as a result of gender expectations and roles according to
social role theory. In societies where traditional values are strong and gender roles are emphasized, emotional
instability may be rooted in the entrenched roles of women, while extraversion may be more pronounced in
men. Additionally, the general expectation that men should be strong and emotionally stable supports the
findings of the current study within the framework of social role theory. However, it would be erroneous to
expect the same results across all cultures (59).

Another finding of our study is that the personality trait of openness to experience is higher in women
compared to men. Gjerde & Cardilla (60) noted in their study on young and adolescent individuals that women
exhibit a more internal and emotional demeanor, while men are more resilient, self-confident, and open to
experience. However, Schmitt et al. (30) found that in their study conducted across 55 different cultures,
women in 18 cultures had higher levels of openness to experience than men. When evaluated among athletes,
this trait shows variability depending on whether they are professional or amateur, as well as between team
sports and individual sports (61; 62; 63). Changing societal attitudes toward gender roles may also influence
the results of this study. Feminist movements and masculine types of women may express themselves more
freely in various sports activities. Particularly, fitness, which has traditionally been viewed as a male-
dominated sport, may have gained prominence among women as well. Best & Williams (64) demonstrated
that feminine and masculine types of women may differ across various cultures. We can assert that fitness,
once regarded as a masculine sport, is now embraced by these types of women. The relationship between
personality and sports varies and is complex according to different studies, and clear results are often lacking
(62; 65).

In the relationship between personality and psychological well-being, both extraversion and emotional
stability have shown positive and significant correlations. A meta-analysis conducted by De Neve & Cooper
(66) revealed positive and negative relationships between extraversion and neuroticism, respectively.
Similarly, Salami (67) found significant relationships between extraversion, neuroticism, and psychological
well-being in a study involving adolescents. Abbott et al. (68) also discovered that extraversion and
neuroticism have a significant impact on psychological well-being in their research involving 1,134 adolescents
and young women. It has been particularly observed that individuals with extraverted personalities tend to
be more social and are inclined to develop positive relationships with others. On the other hand, emotional
stability is expected to have a positive effect on psychological well-being. Emotional stability can enhance
individuals' coping skills for stress, thereby positively influencing overall life satisfaction and happiness.

The limited effect of gender on psychological well-being can largely be explained by socio-cultural factors.
Over time, the flexibility of traditional gender roles has allowed individuals to develop their personal traits
and potential (61, 62). The provision of equality in educational and economic opportunities, in particular, has
been a significant factor in bringing the psychological well-being levels of both women and men closer
together (27). Additionally, in collectivist cultures, the availability of social support networks for both genders
contributes to maintaining mental health. The participation of individuals who engage in fitness in self-
actualization processes, supported by their social environment, may strengthen this effect. Furthermore, our
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study has shown that personality traits such as emotional stability and extraversion significantly influence the
relationship between gender and psychological well-being. Especially among male athletes, the prominence
of these traits may positively impact their psychological well-being. A similar study conducted in Chinese
culture by Li et al. (69) revealed that men have higher levels of extraversion, aligning with our findings.
Moreover, Weissman et al. (70) suggested that mental health issues, such as anxiety and depression, which are
more frequently observed in women, could help explain these differences. Fitness can encourage individuals
to both engage with a social environment and develop self-confidence beyond cultural norms. The increasing
awareness of psychological health and the proliferation of support systems in modern societies further
reinforce this effect. Therefore, it can be argued that psychological well-being is more meaningfully explained
by individual differences, such as personality traits, rather than gender. In this context, the results of our study
demonstrate that personality traits like extraversion and emotional stability are strong determinants of
psychological well-being, regardless of gender.

Recommendations and Limitations

The findings of this study suggest that the effects of gender on personality traits and psychological well-
being should be examined in a larger sample across different sports disciplines. Future research is
recommended to involve more diverse samples, taking into account various age groups and levels of athletic
experience. Additionally, considering gender identity and societal gender roles as dynamic processes
influencing personality and psychological well-being may provide deeper insights into these relationships.
Conducting longitudinal studies can elucidate the temporal changes in personality traits and their effects on
psychological well-being. Incorporating more objective methods, such as observations and biological
measurements, alongside self-report instruments during data collection is crucial for minimizing potential
biases. Investigating the effects of cultural and social factors on personality development in different cultural
contexts will contribute to our understanding of how these relationships are shaped by culture-specific
dynamics.

The study's findings are limited due to its focus solely on fitness athletes, which decreases the
generalizability of the results. Moreover, the cross-sectional design of the study complicates causal inferences.
Data collection based on self-report methods may increase the risk of social desirability bias. Additionally, the
study is culturally specific; thus, it cannot be claimed that the findings are applicable across different cultures.
Future research is suggested to conduct comparative studies across various sports and cultural contexts.
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Abstract

Folk dances are not only a form of cultural expression, but also represent a perfect combination of physical
activity and coordination. In addition to being a cultural and artistic activity, the subject and purpose of this study
is to examine the Mental Endurance Levels of the competition athletes performing folk dances, which are accepted
as a sport branch, in terms of various variables. A total of 383 folk dance athletes, 216 women and 167 men,
participated in this study, which is a descriptive research based on the Scanning model, one of the quantitative
research methods, from 18 provinces as licensed in the teams competing in the "youth" category Turkish
Championships organised by the Turkish Folk Dance Federation in the 2023-2024 season. In the study, "Mental
Endurance Inventory in Sport" was used to determine the mental endurance levels of folk dance athletes.

Independent Samples t-Test and One Way Anova from parametric tests were used in the measurements. According
to the results of the research, it was determined that there was a statistically significant difference in favour of male
athletes according to gender in the folk dance competition athletes participating in the study. While there was no
significant difference according to the age variable, it was determined that there was a significant difference
according to the year of doing sports. There was no significant difference between the groups according to the
weekly training number variable.

Keywords: Folk dances, mental endurance, competition athletes.

Ozet

Tiirk Halk Oyunlar1 Yarisma Sporcularinin Zihinsel Dayaniklilik Diizeylerinin Cesitli Degiskenlere
Gore Incelenmesi

Halk oyunlari, sadece Kkiiltiirel bir ifade bi¢imi olmanin &tesinde, aym1 zamanda fiziksel bir aktivite ve
koordinasyonun miikemmel bir birlesimini de temsil etmektedir. Kiiltiirel ve sanatsal bir faaliyet olmasin
yarusira bir spor dali olarak da kabul edilen halk oyunlarimni icra eden yarisma sporcularmin Zihinsel Dayaniklilik
Diizeylerinin Cesitli Degiskenler Bakimindan incelenmesi bu ¢alismanin konusunu ve amacini olusturmaktadir.
Nicel arastirma yontemlerinden, Tarama modeline dayali, Betimsel bir arastirma olan bu ¢alismaya Tiirkiye Halk
Oyunlar1 Federesyonunca 2023-2024 sezonunda diizenlenen “gengler” kategorisi Tiirkiye Sampiyonasinda yarisan
takimlarda lisansh olarak 18 ilden yarismaya katilan 216’s1 kadin, 167’si erkek olmak iizere toplam 383 halk oyunu
sporcu katilmistir. Arastirmada, halk oyunu sporcularinin zihinsel dayaniklilik seviyelerini tespit etmek amaciyla
“Sporda Zihinsel Dayaniklilik Envanteri” kullanilmistir. Olgiimlerde Parametrik testlerden Independent Samples
t-Test ve One Way Anova kullanilmistir. Arastirma sonucuna gore, calismaya katilan halk oyunlar:1 yarisma
sporcularinda cinsiyete gore erkek sporcular lehine istatistiki bakimdan anlaml fark oldugu belirlenmistir. Yas
degiskenine gore anlamli fark bulunamazken, spor yapma yili degiskenine goére anlamli fark oldugu tespit
edilmistir. Haftalik antrenman sayist degiskenine gore gruplar arasinda anlamli bir fark olmadig: goriilmiistiir.

Anahtar Kelimeler: Halk oyunlari, zihinsel dayaniklilik, yarisma sporculari.
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INTRODUCTION

Traditional folk dances are one of the cultural products that have a great contribution to the protection of
cultural heritage by transferring the history, values, beliefs, rituals and social structure of a society from
generation to generation. Folk dances, which symbolize the behaviors of the culture of a community or ethnic
group, are one of the cultural building blocks that enable a society to express aspects of its cultural and social
life through music, figures and movement structures. These movements often carry a specific meaning and
include references to traditional stories or the history of the community. Gestures are used to express emotions,
stories or characters. From this point of view, folk dances can be explained as a folk art in which physical
movements and gestures are used together, traditional music, thythm and traditional clothing become a whole
and come to life in the human body.

Folk dances are not only a form of cultural expression, they also represent a perfect combination of
physical activity and coordination. In addition to being a cultural and artistic activity, dance is also recognized
as a branch of sport (18, 1, 64). Folk dances, which are observed to have an important role in the development
of individuals in physical and mental aspects, are a physical activity that involves more intense and difficult
combinations of physical movements than most types of sportive activities with the intense mobility it contains
(48). According to Gerek (17), folk dances, which are one of the cultural products, should be evaluated as a
sports activity, considering that folk dances, which are one of the cultural products, have a competition and
competition environment like all sports branches, are evaluated by referees within the framework of certain
rules, players show physical activity during the competition, and competitions are held in front of the
audience.

Several studies (26, 67, 24, 28, 73, 65) addressed the physical characteristics of dancers, their mental,
psychological and sociological dimensions in different age groups, and their training and physical capacity-
enhancing aspects in the field of sports sciences. At the same time, in these studies, it is revealed that folk
dances are accepted as a sport branch, dancers should have physical abilities that require high-level
coordination, flexibility and endurance, and on the other hand, it is also necessary to use the mental skills
necessary for success in a competitive environment effectively.

The definition of traditional dance as a sport has transformed this art form into a discipline that is not
only a means of aesthetic expression, but also includes the principles of sports sciences such as disciplined
training, competition preparations and training psychology. In the Katen (32) study on the emotional state of
dancers in the competition environment, Katen said, "Mind and body are not separate or separable elements.
The greater the risk, the greater the possible emotional effects", drawing attention to the emotional state that
competitions create in the mind and body of dancers.

Considering that the main goal in the majority of folk dance activities is to participate in folk dance
competitions organized by institutions and organizations and win awards; "mental endurance", which is an
important factor in optimizing the performance of folk dance athletes, increasing their success and overcoming
the difficulties they face throughout their sports life, emerges as an important psychological state that needs
to be overcome and developed by working on it.

Mental toughness is one of the psychological factors that occur in athletes during training or matches (60).
Mental toughness, which is a concept that includes an athlete's ability to cope with stress, focus, maintain
motivation and overcome difficulties, is an issue that has a positive effect on athletes' performance and has a
positive effect on achieving their goals. This can also be considered as a psychological state that can help
athletes to be resistant to stress (38).

The concept of mental toughness, which refers to the ability of athletes to cope with stress, pressure, and
challenges while maintaining a strong sense of determination and belief in their ability to achieve their goals,
is a psychological state that, according to Yilmaz (76), is very important in continuing the work started without
allowing it to negatively affect performance without losing focus and motivation in failure, unexpected and
difficult situations.
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When mental toughness, which is accepted as one of the important psychological characteristics in
reaching elite performance level, is evaluated in general (22, 5, 4, 29, 36, 39) failure in situations such as
competitions and training, increased sense of responsibility, self-confidence due to the belief that they are
superior to their competitors despite the pressures they are exposed to, better able to fight and despite the
stress factors around the individual, determined and confident, health, performance and psychology is
interpreted as a state of being able to improve. Although folk dances have their own distinctive characteristics,
the preparation processes in the background are based on physical and mental processes, as in most
professional sports branches. This process also requires attention and focus, emotional control and creativity.
Therefore, it is very important for folk dance competition athletes to develop their endurance by going through
physical, mental and psychological preparation stages.

This study aims to understand the mental endurance levels of athletes especially in the field of folk dances.
In many studies, both applied and observational, there are studies on Mental Endurance on athletes and
different sports branches (57, 9, 69, 71) are observed. However, when the relevant literature is scanned to the
extent that it can be reached, it is quite remarkable that there are no studies on the subject in the field of "folk
dances" and makes it valuable to examine this issue.

From this point of view, the subject and purpose of this study is to examine the Mental Endurance Levels
of the competition teams competing in the "youth" category Turkish Championship organized by the Turkish
Folk Dance Federation in the 2023-2024 season in terms of various variables.

For this purpose, the individuals who participated in the study;
1- Gender
2- Age
3- Duration interested in folk dances
4- Weekly training days

5- According to the daily training hours, answers will be sought to the questions of the level of mental
endurance of folk dance athletes.

METHOD
Research Model

This research was designed as a descriptive research based on quantitative research method and survey
model. Survey models are research approaches that aim to describe a past or present situation as it exists (31).
In descriptive design; “what a situation, condition, person, relationship is” means description, description and
clarification. Thus, it provides basic information about the characteristics of certain variables (15).

Population-Sample (Research Group)

The population of the research is the folk dance athletes who are licensed athletes in associations,
institutions and organizations engaged in educational activities in different provinces of Turkey in the 2023-
2024 academic year and who participate in folk dance activities. The sample of the research consists of a total
of 383 folk dance athletes, 216 of whom are women and 167 of whom are men, who participated in the
competition as licensed athletes in the teams competing in the "youth" category Turkish Championship
organized by the Turkish Folk Dance Federation in the 2023-2024 season.

Since the competition was a Turkish championship, finalist teams from almost all regions of Turkey
participated in the competition. In the study, 18 provincial competition teams from 6 regions of Turkey
(Thrace, Marmara, Aegean, Mediterranean, Eastern Anatolia, Central Anatolia) participated. In terms of scope,
it can be said that the study has a large population to cover the whole Turkey. All athletes participating in the
study were evaluated according to the parameters of their demographic and physical characteristics and the
results obtained were tried to be explained in a descriptive way.
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Data Collection Tools

In the study, the "Mental Endurance Inventory in Sports" developed by Sheard, Golby and Van Wersch
(56), whose Turkish adaptation was tested for validity and reliability by Altintas and Korug (2), was used to
determine the mental endurance levels of folk dance athletes. The inventory, which consists of 3 sub-
dimensions (Confidence, Control, Continuity) and 14 items, is a four-point Likert type. Cronbach's Alpha
reliability coefficient was found to be .70. The Cronbach's Alpha reliability coefficient of the trust sub-
dimension was found to be .66, the reliability coefficient of the continuity sub-dimension was found to be .56
and the reliability coefficient of the control sub-dimension was found to be .60.

Data Analysis

The data obtained from the folk actors participating in the research were analyzed using SPSS (version
20.0) program. "Frequency and percentage" calculations were made in order to determine the characteristics
of the folk actors participating in the research regarding the predetermined variables.

In terms of examining the variables determined in the research, normality test was performed on the data
and it was determined that it was suitable for normal distribution. In this case, the study was continued with
parametric tests. In order to determine whether there is a significant difference between the scores obtained
from the scale, Independent Samples t-Test and One Way Anova tests were applied. In the arithmetic averages
and standard deviation values of the variables, 0.05 significance level was accepted statistically.

Table 1. Test for Conformity of Data to Normal Distribution

Scale and Subscales N Min Max. Mean SD Skewness Kurtosis
Total Score 383 30,00 55,00 42,31 4,77 ,244 -,152
Trust 383 10,00 24,00 18,95 2,94 -,057 -,385
Continuity 383 7,00 16,00 13,23 2,05 -,446 -,386
Control 383 6,00 16,00 10,33 1,86 ,295 -,057

Ethical approval and institutional permission

Ethics committee approval was obtained with the decision of Burdur Mehmet Akif Ersoy University Non-
Interventional Clinical Research Ethics Committee dated 03.01.2024 and numbered 2024/1-G02024/2. During
the current research, the "Higher Education Institutions Scientific Research and Publication Ethics Directive"
was followed.
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FINDINGS

In this section, the results of the analyzes made in the direction of the level of mental endurance of the
folk dance competition athletes participating in the research according to various variables are included.

Table 2. Demographic Characteristics of Participants

Variables Groups N %
Female 216 56,4
Gender Male 167 136

14 17 4,4
15 72 18,8
Age 16 91 23,8
17 128 33,4
18 75 19,6

Adana 35 9,1

Amasya 8 2,1

Ankara 32 8,4

Aydin 11 2,9

Balikesir 26 6,8

Bitlis 12 3,1

Corum 9 2,3

Denizli 32 8,4

. . Elazig 32 8,4
Participating Provinces Giimiishane 1 55
Istanbul 41 10,7

Konya 31 8,1

Kocaeli 8 2,1

Nevsehir 12 3,1

Sivas 11 2,9

Tekirdag 26 6,8

Trabzon 11 2,9

Van 25 6,5

1-2 Years 145 37,9

Years of practicing folk 3-4 Years 58 15,1
dance sport 5-7 Years 71 18,5

8 Years and over 109 28,5

2 100 26,1

3 126 32,9

Number of Weekly 4 37 9,7
Trainig 5 99 25,8

6 12 3,1

7 9 2,3

According to Table 2, the total number of folk dance competition athletes who participated in the study
was 383 and 216 of them were female (56.4%) and 167 (43.6%) were male athletes. The age range of the athletes
participating in the study was between 14 and 18 years old. Athletes from 18 different provinces of Turkey
participated in the study. The years of doing folk dance sports vary between 1 and 8 years. The number of
weekly training days of the athletes participating in the study varies between 2 and 7 days.
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Table 3. T-Test results of mental toughness scores according to gender variable

Scale and

Subscales Gender N XxSD t df P n?
Total Score F;[H;T;e iég i;ﬁié?? 3394 381 001,029
Femal 216 18,17+2,99
Trust ;[H;?ee " 19,28;2,74 3746 381 000 036
Continuity F;[n:;e i? ﬁggiig 200 381 772,000
Control Female 216 2,5841,76 245 381 015 016

Male 167 10,41+1,97

According to Table 3, it was determined that there was a statistically significant difference (p=,001) in
favor of male athletes (x=42,76) in terms of gender variable (p<0,05). When the effect values are examined, it is
seen that all sub-dimensions except the continuity sub- dimension have a moderate effect in favor of male
athletes (p2=,036 - ,016) (p2>,001) in terms of gender variable.

Table 4. Anova Test Results according to age variable

Scale and Subscales Age N X¥SD f P Tukey
14 17 42,88+4,75
15 72 40,37+4,30
Total Score 16 91 41,58+4,63 5,329 ,000 18>15-16-17
17 128 41,57+4,42
18 75 43,76+5,37
14 17 18,76+2,61
15 72 17,5542,72
Trust 16 91 18,49+2,79 6,323 ,000 18>15
17 128 18,64+3,00
18 75 19,90+2,87
14 17 13,82+2,03
15 72 12,81+1,85
Continuity 16 91 13,08+1,99 ,846 ,497 -
17 128 13,01+2,02
18 75 13,01+2,32
14 17 10,29+1,31
15 72 10,00+1,78
Control 16 91 10,00+2,00 3,438 ,009 18>17
17 128 9,91+1,60
18 75 10,84+2,16

According to Table 4, the total scores of folk dance competition athletes from the mental toughness in
sport inventory show a statistically significant difference (p<,05) (p=000). As a result of the Tukey test
conducted to determine from which groups this difference originated, it is seen that 18-year-old athletes have
higher scores in the sub-dimensions of "Trust and Control" than all other age group athletes according to the
total scores.

In the "Trust" sub-dimension, the mean scores of 18-year-old athletes were higher than those of 15-year-
old athletes, and in the "Control" sub-dimension, the mean scores of 18-year-old athletes were higher than
those of 17-year-old athletes.
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Table 5. Anova test results according to years of practicing sports

Scale and

3
Subscales Years of Sport N XxSD f P Tukey

(1) 1-2 Years 145 40,78+3,98

(2) 3-4 Years 58 41,53+5,16

Total Score 6,773 ,000 4>1

(3) 5-7 Years 71 41,78+4,86

(4) 8 Years and over 109 43,43+5,08

(1) 1-2 Years 145 18,08+3,04

(2) 3-4 Years 58 18,29+2,45

Trus 5,812 ,001 4>1,2

(3) 5-7 Years 71 18,71+2,74

(4) 8 Years and over 109 19,56+2,96

(1) 1-2 Years 145 12,58+1,95

L. (2) 3-4 Years 58 13,27+2,02

Continuity 4,619 ,003 4>1

(3) 5-7 Years 71 13,01+1,91

(4) 8 Years and over 109 13,50+2,17

(1) 1-2 Years 145 10,11+1,81

(2) 3-4 Years 58 9,96+1,93

Control 717 ,542 -

(3) 5-7 Years 71 10,05+1,63

(4) 8 Years and over 109 10,35+2,05

A statistically significant difference (p<0,5) was observed between the groups in terms of the scores of the
athletes who participated in the study according to their years of practicing sports (p=.000). As a result of the
Tukey test conducted to determine which groups this difference originated from, it is seen that the athletes
who have been performing folk dance for 8 years or more have higher scores in the sub-dimensions of "Trust
and Continuity" compared to all other athletes.

In the "Trust" sub-dimension, it was concluded that the average scores of the athletes who performed folk
dance for 8 years and more were higher than the athletes who performed folk dance for 1-2 and 3-4 years, and
in the "Continuity" sub-dimension, the athletes who performed folk dance for 8 years and more were higher
than the athletes who performed folk dance for 1-2 years.

Table 6. Anova Test Results According to Wekly Training Hours Variable

Scale and Weekl

Subscales Trainin}:g, N Xx5D f P
2 100 40,76+5,09
3 126 42,32+4,80

Total Score 4 37 42,00:4,35 2093 066

5 99 42,35+4,47
6 12 39,91+2,99
7 9 43,22+5,82

It was determined that there was no statistically significant difference between the groups according to
the number of weekly training (P>.05) (p=.066).

Table 7. Anova Test Results According to Daily Training Hours Variable

Scale and . ..
+

Subscales Daily Training Hours N X£SD f P
1 saat 11 44,00+5,00
2 saat 286 41,86+4,94

Total Score 1,267 ,285

3 saat 54 41,07+4,08
4 saat 32 42,15+4,01

It was determined that there was no statistically significant difference between the groups according to
the daily training hours variable (P>.05) (p=.285).
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DISCUSSION

Mental resilience in dance has been a topic of interest in recent years. Studies generally underline the
importance of dance in the context of mental toughness and emphasize the psychological aspects of dance
performance, self-efficacy in dance, and the importance of applying sport psychology to dancers (11, 25, 47,
45, 72). The function of mental endurance in sports is to enable folk dance athletes to develop resistance to the
challenges they experience during the training process and during the competition, and to avoid stress by
taking control of behavior during the competition.

Since the rhythmic movements in folk dances are usually performed with musical accompaniment and at
the right rhythmic times, folk dance performers need to have a high level of neuromuscular coordination (77).
These qualities are necessary for dance performance and are similar to the qualities required in other sports
branches. However, dancers also have unique characteristics that distinguish them from other athletes (52).
The movements performed in harmony with the rhythm of the music are performed both individually and
collectively.

Koutedakis et al (37), who define dancers as athletes who perform, mention the importance of
understanding the physiological and psychological elements of dance. These factors consist of technical,
physical, mental and emotional characteristics that determine the quality of performance. Mental focus and
endurance are also related to the dancer's mental focus on the choreography. The dancer's mind must be ready
to make the right movements by focusing on the choreography.

According to the results of this research conducted to examine the mental endurance levels of folk dance
competition athletes, it was determined that there was a statistically significant difference in favor of male
athletes according to the gender variable in the folk dance competition athletes participating in the study. It
was seen that the mean scores of male athletes were higher than female athletes in the sub-dimensions of
Confidence and Control, except for the Continuity sub-dimension. This result is explained by O'Brien et al.
(42) as "inequality in sports, body image problems and increasing mental challenges faced by young female
athletes".

This result obtained in this study coincides with some studies in the literature (43, 44,16, 58, 35, 60, 61, 71,
35) overlaps with the study results.

Contrary to this result, Seving et al. (55) concluded that mental endurance levels differed significantly
from male athletes in favor of female athletes according to gender variable. In addition, unlike the result of the
study, there are also studies in the literature that concluded that there is no statistically significant difference
in the mental endurance levels of athletes in terms of gender variable (62, 75, 30, 21, 8, 10).

Folk dance trainings are usually spent in the form of demonstrating and teaching the steps of the game.
Although the trainings are done with different age groups and for different purposes, it is necessary to
determine a final goal in order to reduce the mental and psychological effects of the activity and to make
physical preparation (3).

When the mental endurance levels of folk dance competition athletes are analyzed according to the age
variable, which is another problem of the research, there is a statistically significant difference over the total
scores. As a result of the Tukey test conducted to determine from which groups this difference originates, it is
seen that 18-year-old athletes have higher scores in the "Trust and Control" sub-dimensions than all other age
group athletes according to total scores. In the "Trust" sub-dimension, the mean scores of 18-year-old athletes
were higher than those of 15-year-old athletes, and in the "Control" sub-dimension, the mean scores of 18-
year-old athletes were higher than those of 17-year-old athletes. This situation can be explained as an increase
in the mental resilience levels of individuals as a result of the difficulties they face and the experiences they
have gained in life.

In the related literature review, parallel to the results of this study according to the age variable, there
were studies in which the level of mental resilience gave parallel results with age (33, 74, 22, 9, 4, 14, 64). In the
literature, unlike the results of the research, Kayhan et al. (33), Cakic1 et al. (7) concluded that the mental
endurance levels of athletes engaged in individual and team sports did not create a statistically significant
difference according to age.
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As in all sporting competitions, there is a preparation period for folk dance teams to enter the competition
(13). In their study, Lakes et al. (40) reported that experienced dancers have more self-perceived physical,
social and cognitive benefits compared to novice dancers. They emphasize that dedicated dancers have higher
physiological and psychological well-being such as physical fitness and mood.

It was seen that there was a statistically significant difference between the folk dance competition athletes
who participated in the study according to the variable of years of sport. As a result of the Tukey test
conducted to determine from which groups this difference originated, according to the total scores, it is seen
that the athletes who have been performing folk dance for 8 years or more have higher scores in the sub-
dimensions of "Trust and Continuity" than all other athletes. In the "Confidence" sub-dimension, it was
concluded that the average scores of the athletes who performed folk dance for 8 years and more were higher
than the athletes who performed folk dance for 1-2 and 3-4 years, and in the "Continuity" sub- dimension, the
athletes who performed folk dance for 8 years and more were higher than the athletes who performed folk
dance for 1-2 years. This situation can be explained as an increase in their self-confidence by developing skills
in stress management by starting folk dance studies at an early age and developing skills in stage experiences
they have gained over the years, adapting to changing situations in training and competitions, and taking
behavioral control in the face of the difficulties they have experienced, creating a positive increase in their
mental endurance levels. This result obtained in the study coincides with the studies that obtained similar
results in the literature according to the variable of years of doing sports (57, 68, 23, 27, 39, 63, 59). Contrary to
the result of the study, Efe (12) concluded that there was no significant relationship between the year of doing
sports and the mental endurance levels of athletes.

In the study, no statistically significant difference was found between the groups when the weekly
training number variable was analyzed. It can be said that this situation may be due to the fact that individuals
interested in folk dances regularly train on certain days and hours of the week, whether there is a competition
or not. From another point of view, it can also be said that it may be due to the fact that they perform on stage
on certain days and weeks, national holidays and celebrations other than competitions, and that they are
constantly confronted with the audience in tourism promotion activities such as Turkish nights, and because
of this situation, they have confidence in their own abilities and believe that they are better than their
competitors. This finding coincides with other studies in the literature (67, 29, 19). In contrast to this result,
concluded that there was a significant difference (6, 53) between the number of weekly training sessions and
mental endurance.

CONCLUSIONS AND RECOMMENDATIONS

Today, sports science and psychology emphasize that performance is not only based on physical abilities,
but also on mental factors. Different branches, disciplines and competition types of sports require the
examination of the factors affecting the mental endurance of the athlete. In this context, competition sports,
which include traditional and cultural elements such as folk dance, emerge as a special performance area that
requires the athlete to use many physical and mental skills simultaneously.

Folk dance competition athletes can emotionally affect the audience while providing them with an artistic
experience. Athletes are often, if not always, in an effort to do their best and achieve high performance. A
competition performance includes important components such as the quality of the movement sequence,
technical skills, emotional expression and stage preparation, as well as the ability to move in synchronization
with the music, to display creative and technical skills, to move in harmony with the costume and stage design,
and to make an emotional connection with the audience. Due to the nature of the competition, the ultimate
goal of all teams is to win first place, so the importance of physical preparation as well as the application of
artistic and sporting skills, nutrition monitoring, and planning and management of training sessions can be
shown as key elements of success in the competition.

According to the results of this research conducted to examine the mental endurance levels of folk dance
competition athletes, it was determined that there was a statistically significant difference in favor of male
athletes according to the gender variable in the folk dance competition athletes participating in the study.
Except for the Continuity sub-dimension, the mean scores of male athletes in the Confidence and Control sub-
dimensions were higher than those of female athletes. When the mental endurance levels of folk dance
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competition athletes were examined according to the age variable, there was a statistically significant
difference over the total scores. It was seen that there was a statistically significant difference between the
competition athletes according to the year of doing sports. It was seen that there was no statistically significant
difference between the groups according to the weekly training number variable.

Determining the mental endurance levels of folk dance competition athletes in order to train elite level
athletes is very important in terms of both increasing the performance of the ensembles that will participate
in the competition in the future and the techniques to be applied by coaches/trainers. In this context, based on
the results of this study, evaluating the mental endurance levels of folk dance competition athletes can help
us better understand and improve the performance of athletes in terms of both dance training and
performance optimization, as well as offer new perspectives to training programs.

In the light of these findings, it can be suggested to increase the number of samples in future studies, to
determine the age range differently and to examine different parameters by conducting similar studies with
athletes competing in different categories. According to the results of such studies, folk dance competitions
can improve the mental endurance of athletes. In this study, only the mental endurance level of folk dances
branch was taken as a basis, it may be recommended to examine the relationship between athletes' physical
fitness status and mental endurance levels in future studies. In addition, it may be recommended to examine
what kind of changes the experimental studies create in the mental endurance levels of the athletes.
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Abstract

This study presents a bibliometric analysis of postgraduate theses focused on e-sports in Turkiye. The
analysis covers searches conducted with the keywords "E-Sports", "Esports", and "Electronic Sports" on the
National Thesis Center of the Council of Higher Education (YOK). The data collected using the thesis
examination form were organized Microsoft Excel. Theses were analyzed using SPSS version 27 to calculate
descriptive statistics and identify trends within the data. A total of 108 theses were examined; the majority of which
were written in Turkish (88.88%) and at the master's level (89.81%). Most of theses concentrated in disciplines such
as sports (51 theses), communication sciences (7 theses), public relations, business administration, and psychology
(6 theses each). While most of the theses come from social sciences institutes (34.25%), the most common
supervising titles are associate professors (45.37%). Terms such as "E-sports", "esports"”, and "electronic sports" are
commonly used in the theses. Bahgesehir and Gazi Universities (6 theses each) are the universities with the highest
number of theses in this field. An increase in the number of studies on e-sports has been observed since 2008,
particularly in 2022 and 2023 (28 theses each). The most frequently used indexes include "Electronic sports",
"Sports", and "E-sports". The findings of this study help us understand the general state and future potential of e-
sports research in Turkiye. This study can serve as a guide for future research in the field of e-sports for both
academics and industry representatives.

Keywords: Academic Dissertation, Bibliometrics, Computer Games, Sports, Video Games.
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Ozet
Tiirkiye'de E-spor Konusunda Yapilan Lisansiistii Tezlerin Bibliyometrik Analizi

Bu calisma, Tiirkiye'deki e-spor odakli lisansiistii tezlerin bibliyometrik analizini sunmaktadir. Analiz, YOK
Ulusal Tez Merkezinde "E-Spor", “Espor” ve "Elektronik Spor" anahtar kelimeleriyle yapilan aramalar:
kapsamaktadir. Tez inceleme formu kullanilarak toplanan veriler Microsoft Excel'de diizenlendi. Tezler,
betimleyici istatistikleri hesaplamak ve verilerdeki egilimleri belirlemek amaciyla SPSS siirtim 27
kullanilarak analiz edildi. Toplam 108 tez incelenmis; bunlarin ¢ogunlugu Tiirkce (%88,88) ve yiiksek lisans
(%89,81) diizeyinde yazilmustir. Tezlerin ¢ogu spor (51 tez), iletisim bilimleri (7 tez), halkla iligkiler, isletme ve
psikoloji (her biri 6 tez) gibi disiplinlerde yogunlasmistir. Tezlerin ¢ogu sosyal bilimler enstitiilerinden gelirken
(%34,25), en sik danusmanlik yapanlar dogent unvanina sahip 6gretim {iyeleridir (%45,37). Tezlerde "E-spor”,
“espor” ve "elektronik spor" terimleri yaygin olarak kullanilmistir. Bahgesehir ve Gazi Universiteleri (6’sar Tez) bu
alandaki tezlerin en fazla yapildigi tiniversitelerdir. 2008'den itibaren e-spor {iizerine yapilan arastirmalarin
sayisinda 2022 ve 2023 (28'ser Tez) yillarinda artis gézlemlenmistir. En sik kullanilan indeksler arasinda "Elektronik
spor", "Spor" ve "E-spor" bulunmaktadir. Bu ¢alismanin bulgulari, Tiirkiye'deki e-spor arastirmalarinin genel
durumu ve gelecekteki potansiyelini anlamamiza yardimci olmaktadir. Bu ¢calisma hem akademisyenlere hem de
endiistri temsilcilerine e-spor alaninda yapilacak olan gelecekteki arastirmalar icin bir rehber saglayabilir.

Anahtar Kelimeler: Akademik Tezler, Bibliyometrik, Bilgisayar Oyunlari, Spor, Video Oyunlari

INTRODUCTION

In recent years, electronic sports (e-sports) has rapidly evolved from a niche activity into a thriving
global industry. Unlike traditional sports, e-sports involves organized, multiplayer video game competitions,
particularly among professional players, attracting millions of viewers and generating significant economic
impact (1,2). The growing popularity of e-sports, especially among younger audiences, has not only captured
the attention of the gaming community but also emerged as a subject of serious academic inquiry across
various disciplines, including sports science, psychology, communication studies, and business (3,4)

Turkiye is one of the rapidly growing countries in e-sports. In our country, there are many players,
teams, and organizations operating in both professional and amateur levels of e-sports. This rapid growth and
interest have also led to an increase in academic research on e-sports in Turkiye. (5-7). However, despite this
growth, a comprehensive bibliometric analysis of postgraduate theses focusing on e-sports in Turkiye has yet
to be conducted, leaving a gap in understanding the academic landscape in this emerging field.

Bibliometric studies, which involve the quantitative analysis of academic literature, have become
increasingly important in mapping the evolution of research within specific fields (8,9). By examining patterns
in publication output, citation networks, and research themes, bibliometric analyses provide valuable insights
into the development of scholarly disciplines (10,11). In the context of e-sports, such an analysis can reveal
trends in research focus, identify key contributors, and highlight potential gaps in the literature. These insights
are crucial for guiding future research directions and ensuring that emerging fields like e-sports receive the
academic attention they deserve.

The primary aim of this study is to conduct a bibliometric analysis of postgraduate theses on e-sports
in Turkiye, examining the numerical distribution, methodologies employed, topics explored, and
contributions to academic literature. By analyzing these theses, this study seeks to identify current trends,
potential gaps, and future directions for research in the field of e-sports. Understanding the academic focus
and evolution of e-sports research in Turkiye will provide valuable insights for both academics and industry
professionals, guiding future research and fostering the acceptance of e-sports as a legitimate academic
discipline.

Additionally, this study will draw comparisons with international trends in e-sports research, offering
a broader perspective on the global evolution of the field. The findings are expected to serve as a foundational
reference point, encouraging more extensive research and collaboration in e-sports, both within Turkiye and
on an international scale. This will ultimately contribute to the recognition of e-sports as a significant and
legitimate area of academic study.
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METHOD
Study Design

This study employs a bibliometric analysis to examine postgraduate theses focused on e-sports in
Tiirkiye. Bibliometric analysis is a research method that uses quantitative analysis and statistics to evaluate
academic literature. It involves the systematic measurement and analysis of various aspects of publications,
such as citation counts, authorship patterns, and publication trends, to gain insights into the development and
impact of a specific field or discipline. This study specifically analyzes the content, distribution, and trends
within postgraduate theses related to e-sports, offering a comprehensive overview of the academic focus on
this emerging field in Tirkiye.

The study was conducted by retrieving data from the Higher Education Council's (YOK) "National
Thesis Center" website. The search terms "E-Sports,” "Esports,” and "Electronic Sport" were used as title
keywords in the "Search Terms" section of the website (12). The search included theses that were available up
to April 2024. All accessible theses identified during this search were examined from a bibliometric perspective
to provide a detailed analysis of the academic landscape of e-sports research in Tiirkiye.

Research Groups

The inclusion criteria for the study are as follows: the thesis must be available in the Higher Education
Council's (YOK) National Thesis Center, it must be a master's, doctoral, or specialization thesis, and it must
be written in Turkish or English. Exclusion criteria include cases where the thesis title contains the
aforementioned keywords but the actual study is not related to this topic, theses conducted at universities
abroad, and theses inaccessible to the researcher.

Data Collection Tools

The thesis examination form developed by the researchers was used to analyze the theses. The thesis
examination form includes the following questions:

1. What is the type of postgraduate thesis?

What is the distribution of languages in postgraduate theses?

What is the distribution of postgraduate theses according to subject areas?

How is the distribution of postgraduate theses according to institutes?

What is the distribution of theses according to publication years?

Which indices are used in postgraduate theses?

What is the distribution of theses according to the universities they were conducted in?

What are the titles of the supervising faculty members?

D S S T L

Which keywords appear in the titles of the theses?
Data Analysis

The data collected using the thesis examination form were organized and analyzed using Microsoft
Excel. A total of 108 theses were analyzed using SPSS version 27 (IBM Corp., Armonk, NY, USA) to calculate
descriptive statistics and identify trends within the data. For each thesis, key demographic and bibliometric
information—such as thesis title, publication year, author, and university name —was recorded in individual
rows of an electronic spreadsheet. The analysis included calculating the frequency (n) and percentage (%) of
each variable, providing a detailed statistical overview of the postgraduate theses in the context of e-sports
research in Tiirkiye. Descriptive statistics were used to present the data. Figures were generated using
Microsoft Excel and Word Cloud Generator to visually represent the data.

Ethical approval and institutional permission

Since the current research does not involve data collection from participants, it does not require any Ethics
Committee approval.
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FINDINGS
Table 1. Distribution of Graduate Theses According to Variables
Variables n (%)
Thesis Type Master’s Degree 97 89,81
Doctoral 11 10,18
Thesis Language Turkish 96 88,88
English 12 11,11
Subject Areas Sport 51 47,22
Communication Sciences 7 6,48
Public relations 6 5,55
Business Administration 6 5,55
Psychology 6 5,55
Physiotherapy and Rehabilitation 5 4,62
Others 27 25
Institutes Institute of Social Sciences 37 34,25
Institute of Health Sciences 33 30,55
Graduate School of Education 30 27,77
Institute of Education Sciences 3 2,77
Institute of Natural Sciences 2 1,85
Winter Sports and Sports Sciences Institute 2 1,85
Thesis Advisor Assistant Professor 27 25
Associate Professor 49 45,37
Professor 32 29,62
Terms E-sports 67 62,03
Esports 24 22,22
Electronic Sports 17 15,74

n: number of participants, %: percentage

"non

A search using the keywords "E-sports”, "Esports”, and "Electronic Sports" yielded a total of 110 theses.
Two theses were excluded from the study as they did not meet the inclusion criteria. Thus, the study focused
on a total of 108 theses, comprising 97 master's theses and 11 doctoral theses. It was observed that 96 of the
included theses were written in Turkish, while 12 were written in English.

When examining the subject areas of the theses, it was determined that they predominantly focused on
sports (51 theses), communication sciences (7 theses), particularly public relations, business, and psychology
(6 theses each), and physiotherapy and rehabilitation (5 theses). Additionally, other subject areas included
anthropology, nutrition and dietetics, computer engineering sciences, science and technology, geography,
labor economics and industrial relations, economics, industrial product design, physiology, journalism, law,
interior architecture and decoration, otolaryngology, social services, and management information systems.

Upon reviewing the institutes where the theses were conducted, it was found that 37 theses were from
social sciences institutes, 33 from health sciences institutes, 30 from graduate education institutes, 3 from
education sciences institutes, and 2 each from science and winter sports and sports sciences institutes.

When examining the distribution of academic advisors' titles in the theses, it was found that 27 advisors
held the title of assistant professor, 49 held the title of associate professor, and 32 held the title of full professor.

Upon analyzing the expressions used in the titles of the theses, it was observed that the term "e-sports"
appeared in 67 theses, "esports” in 24 theses, and "electronic sports" in 17 theses.
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Table 2. Distribution of Postgraduate Theses by University
University Number of Thesis

Bahgegehir University 6

Gazi University

Istanbul University

Anadolu University

Istanbul Bilgi University

Atatiirk University

Bolu Abant Izzet Baysal University
Canakkale Onsekiz Mart University
Eskisehir Teknik University
Istanbul Gedik University

Istanbul Gelisim University

The Others

Total 108

WP WL [([W|W (| |O|

N
Q1

When examining the distribution of theses by universities, it was observed that the highest number of
theses were prepared at Bahgesehir University and Gazi University (6 theses each). Following them were
Istanbul University with 5 theses, and Anadolu University and Istanbul Bilgi University with 4 theses each.
Atatiirk University, Bolu Abant Izzet Baysal University, Canakkale Onsekiz Mart University, Eskisehir
Technical University, Istanbul Gedik University, and Istanbul Gelisim University each had 3 theses prepared.

2016 2017 2018 2019 2020 2021 2022 2023

Figure 1. Distribution of theses titled e-sports by years.

When examining the distribution of theses on e-sports by year, it was determined that the first thesis
was conducted in 2008, with the most intensive research activity observed in 2022 and 2023, each with 28
theses (Figure 1).

Turkish Journal of Sport and Exercise /Tirk Spor ve Egzersiz Dergisi 2024 26(3):all-513 ala
2024 Faculty of Sport Sciences, Selcuk University



Bayram Sonmez UNVAR Orcid 10 D000-0003-2095-3645 / Tahir KESKIN Drcid 10- 0000-0002-8237-3300
Mesut ERGAN Orcid 10- D000-0002-3712-5154 Ferd; BASKURT Ureid 10 0000-0002-8557-4177

MotivationEectronic sports E-sports € ),)0 ts

""" Electronic sports Sports marketing

orts:::Digital games g spor'“t”g"-s;;,,

Digisas genes protwat'O" Sports activities Motlvatlon Motivation,

Sports activities g,z CoweEsmus L g imn S -"Motivation

Games Digital games Motivation- e.sf,ons Dlglta| games
Digital games _ Motivation @ EleCtronic sports Sports activities g “ ames Seorts marketing

Electronic Sports - grenarte =

ames

-sports:;:

20w o2r... Electronic Sports:.o.. E-sports g

Sports activities Motivation Games‘w" POILS sports marketing Games
1ecCt Of“C""’"“S orts
sy - Sparts activities Sorss marbang OIG) GAMOS ol ooy Ogesi pame

Spons marketmg f
Sports activities orts marketing <111« @ E-SPOTtS S

E-spor tSMD'g'&talgames orts
Electronic sports

Sportgqctlv:‘t’fé‘sm SpOl’tS S t Sports eint
Motivation.E:sorts-= 0rts. o= Motivation
S o snesor-r5 E|@CLrONIC. sports

"o ports marketing Sports activities Games s E- -sports s Keti
Games **Motivation FLS sporis Sports marketing
o ' sports marketing Digital games

Digital games
»s Sports activities spocts activities Games Motlvatlon Games S s noicns G Mistittes” | Betbndets

Toyed yaver

Figure 2. Indexes Used in Graduate Theses

When examining the indices used in the theses, it was found that the most commonly used index was
electronic sports (42 theses). This was followed by sports (28 theses), digital games (14 theses), e-sports (11
theses), motivation (11 theses), computer games (9 theses), sports activities (9 theses), games (8 theses), and
sports marketing (5 theses) indices (Figure 2).

DISCUSSION AND CONCLUSION

E-sports has emerged as a prominent research area in recent years. In this study, a bibliometric analysis
of postgraduate theses on e-sports conducted in Turkiye was carried out, and the findings were examined.
These findings indicate the general profile and trends of academic research on e-sports in Turkiye.

Firstly, it was observed that the examined postgraduate theses fall into two different types. These theses
include master's theses and doctoral theses, with master's theses being particularly more prevalent among the
two types. Similarly, studies conducted with similar search models have highlighted the higher prevalence of
master's studies compared to doctoral thesis studies (13-15). This suggests significant interest in academic
research on e-sports and anticipates more postgraduate studies in this field in the future. However, the absence
of specialization theses on e-sports in the medical field is noteworthy. This may indicate less interest among
medical researchers in e-sports-related topics or their yet to fully explore opportunities in this area.
Particularly, research by sports physicians on e-sports injuries could contribute to the development of this
field (16,17).

The examination revealed that the majority of the examined postgraduate theses were written in
Turkish. Various reasons may contribute to the prevalence of Turkish theses in the Higher Education Council's
(YOK) National Thesis Center. Firstly, the language of instruction in Turkish higher education institutions is
generally Turkish (18). Therefore, students are expected to write their theses in their native language.
Additionally, according to the rules set by the YOK, theses in graduate programs where the language of
instruction is Turkish must be written in Turkish. However, a small number of theses were observed to be
written in English. With the reasoned opinion of the advisor and relevant board decisions, theses can be
written in English provided that a comprehensive Turkish summary is provided (18). Furthermore, many
studies in the literature have found similar results supporting our study (13,14). This linguistic diversity can
contribute to the dissemination and development of scientific knowledge in the e-sports field, fostering a more
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comprehensive understanding. In addition, upon examining the titles of the advisors, it is observed that
doctoral instructors, associate professors, and professors advise theses. This demonstrates that e-sports
research is taken seriously in the academic community and that researchers from different academic levels are
working in this field.

When examining the institutes where the theses were conducted, it is observed that the majority of the
theses related to e-sports were conducted in the Social Sciences Institute, indicating pioneering research in this
area. However, it is also noted that the Health Sciences and Graduate Education Institutes have been active in
research in this field. This indicates that e-sports research is conducted across a wide range of disciplines and
that different academic disciplines contribute to this field. When examining the subject areas, it is observed
that e-sports is associated not only with sports sciences but also with communication sciences, business,
psychology, and other disciplines (19-21). These findings indicate that e-sports is not just a sports activity but
also has social and psychological dimensions. This shows that e-sports is a multidisciplinary field and attracts
interest from researchers from different disciplines (22).

When examining the distribution of research by publication years, an increasing trend in research
related to e-sports over time is observed. It is determined that the first thesis was conducted in 2008, with the
most intense research activity occurring in 2022 and 2023 (23). The e-sports industry has gained significant
momentum in recent years (24). With major tournaments, professional leagues, and investments from game
studios, the popularity of e-sports has increased (24). This indicates that e-sports is attracting increasing
academic interest and that research in this field is expected to continue to grow in the future. This popularity
may have led academics and researchers to show more interest in this area.

When examining the distribution of theses by universities, it is observed that research related to e-sports
is conducted at various universities. This distribution reflects the interest of different universities and
academic units in the e-sports field. When looking at the distribution of postgraduate theses according to the
universities examined in the study, it is notable that Bahgesehir and Gazi Universities host the highest number
of theses. In our country, Bahgesehir University has established its own university e-sports team and provides
scholarships to athletes (5). Other universities such as Istanbul University, Anadolu University, and Istanbul
Bilgi University also have a significant number of theses indicating important research activities in the e-sports
field by both academics and these universities. The studies conducted at different universities reflect a wide
range of research and academic activities in the e-sports field. This indicates that research on e-sports promotes
inter-university collaboration and knowledge sharing.

When examining the most commonly used indices in postgraduate theses, it is observed that theses
generally revolve around specific indices. These indices include keywords such as "Electronic sports," "Sports,"
and "E-sports" (25,26). It is seen that the majority of research conducted in the e-sports field focuses around
these keywords to determine basic concepts and connections. Additionally, specific terms such as games,
computer games, and motivation are commonly used (6). This indicates that researchers tend to associate e-

"o

sports with specific subgroups or scales and conduct more specific studies in this regard.

"on

The findings of the study indicate that the use of different combinations of the terms "E-spor," "espor,"
and "elektronik spor" reflects researchers' and academics' different preferences for defining and focusing on
e-sports. Particularly, the more widespread use of the term "e-spor" suggests that this term is accepted among
researchers and academics and is more commonly encountered in the literatiire (27). However, the use of the
terms "esports" and "electronic sports" also indicates that these terms are preferred in specific situations and
may be used to express a particular emphasis (23,28). For example, while the term "esports" may be a more
abbreviated version, the term "elektronik spor" may be used as a more comprehensive or formal expression.
This finding underscores the necessity for awareness of terminology in e-sports research. Researchers and
academics should be careful to ensure consistency in the terms used in studies conducted in the e-sports field
and should consider terminology more carefully to understand what emphasis or meaning each term conveys.

This study had some limitations. It only covered postgraduate theses obtained from the National Thesis
Center in Turkiye. Not considering other academic sources or international research may have limited the
scope of the study. Additionally, the study only considered searches conducted using the keywords "E-spots"
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"Esports" and "Electronic Sports" Not considering research conducted outside of these terms or theses
containing different subtopics may have also limited the scope of the study.

Future studies could compare e-sports research in Turkiye with the international literature to examine
the state of e-sports research in different countries. This could help us understand how e-sports is approached
globally. In addition to postgraduate theses, considering other academic publications such as journal articles,
conference papers, and book chapters could provide a more comprehensive analysis of research conducted in
the e-sports field.

The findings of this study provide an important source of information about the current state of e-sports
research in Turkiye. This information could serve as a guide for future research in e-sports for both academics
and industry representatives. Analyzing postgraduate theses related to e-sports could increase awareness
among healthcare professionals, educators, and researchers and facilitate the promotion of a multidisciplinary
approach. Encouraging collaboration between universities and across different disciplines could help make e-
sports research more effective. Furthermore, it could serve as a fundamental reference point for e-sports to
gain more academic recognition in Turkiye and encourage researchers to delve deeper into this field.
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Abstract

Handball players need to have upper extremity power and sufficient grip strength to be successful. In this
context, it was aimed to determine the relationship between upper extremity anthropometric measurements and
bioelectrical impedance analysis with grip strength in elite handball players. The study was conducted on 95 female
elite handball players aged 18-24. Athletes with any trauma, musculoskeletal system problems, metabolic or
systemic diseases that could affect the upper extremity were not included in the study. Stadiometer, electronic
scale, digital caliper, inflexible tape measure, hand dynamometer, pinch meter and skinfold caliper were used for
anthropometric measurements, while Tanita MC-780 was used for bioelectrical impedance analysis. Upper
extremity length, arm circumference, arm span, forearm length, forearm circumference, hand length, hand width,
hand span, wrist medio-lateral diameter, wrist dorso-volar diameter, wrist circumference, tip pinch, key pinch,
palmar pinch were found to be statistically significantly positively correlated with grip strength. A positive
significant correlation was identified between grip strength and weight, body mass index, basal metabolic rate,
waist/hip ratio from bioelectrical impedance analysis. The positive correlation between grip strength and athletes'
anthropometric variables demonstrated the effect of hand anthropometry on grip strength in athletes who use their
hands to grip a ball or an opponent. The results of this study can be useful for optimizing training programs as
well as providing practical applications for talent selection of handball players.

Keywords: Anthropometry, Bioelectrical Impedance Analysis, Grip Strength, Handball, Upper Extremity.
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Ozet

Elit Kadin Hentbolcularda Ust Ekstremite Antropometrik Olciimleri ve Biyoimpedans Analizi ile
Kavrama Kuvveti Arasindaki iliski

Hentbolcularda basarili olmak igin iist ekstremite giiciine ve yeterli kavrama giicline sahip olmak gerekir.
Bu baglamda elit hentbolcularda iist ekstremite antropometrik Slgiimleri ve biyoelektrik empedans analizi ile
kavrama kuvveti arasindaki iligkinin belirlenmesi amaclanmistir. Calisma 18-24 yas araliginda 95 kadin elit
hentbolcu iizerinde gerceklestirilmistir. Ust ekstremiteyi etkileyebilecek herhangi bir travma, kas-iskelet sistemi
problemi, metabolik veya sistemik hastalig1 olan sporcular calismaya dahil edilmemistir. Antropometrik dl¢timler
icin stadiometre, elektronik terazi, dijital kumpas, esnek olmayan mezura, el dinamometresi, pinchmetre ve
skinfold caliper kullanilirken, biyoelektrik empedans analizi i¢in Tanita MC-780 kullamilmustir. Ust ekstremite
uzunlugu, kol gevresi, kol agiklig1, 6n kol uzunlugu, 6n kol gevresi, el uzunlugu, el genisligi, el aciklig1, bilek medio-
lateral ¢api, bilek dorso-volar caps, bilek gevresi, ug sikistirma, anahtar sikistirma, palmar sikistirma ile kavrama
kuvveti arasinda istatistiksel olarak anlamli pozitif korelasyon vardi. Biyoelektrik empedans analizinden kilo,
viicut kitle indeksi, bazal metabolizma hizi, bel/kal¢a oran ile kavrama kuvveti arasinda pozitif anlamli korelasyon
belirlendi. Kavrama kuvveti ile sporcularn antropometrik degiskenleri arasindaki pozitif korelasyon, el
antropometrisinin topu veya rakibi kavramak igin ellerini kullanan sporcularda kavrama kuvveti {izerindeki
etkisini gosterdi. Bu ¢alismanin sonuglarinin, antrenman programlarinin optimize edilmesinde ve hentbolcularin
yetenek seciminde pratik uygulamalar saglanmasinda faydali olabilecegi diisiiniilmektedir.
Anahtar Kelimeler: Antropometri, Biyoelektrik Empedans Analizi, Kavrama Kuvveti, Hentbol, Ust
Ekstremite.

INTRODUCTION

Handball is a team sport marked by bursts of high-intensity actions like sprinting, jumping, and
shooting, combined with periods of lower-intensity activities such as running, walking and standing (13).
Success in handball is influenced by a combination of technical and tactical skills, as well as specific
anthropometric traits and physical performance abilities (26). While the measurement of technical and tactical
skills can be confused by subjectivity, the assessment of anthropometric and physical profiles provides
objective data and makes it possible to identify areas on which to focus training (1).

An athlete's physical and anthropometric traits can be crucial prerequisites for excelling in a particular
sport. The selection of talented athletes is primarily based on physical parameters, who has more advantages
in terms of mechanics, and anthropometric measurements play an important role in the analysis of
movements. Anthropometric measurements are necessary to determine the sports in which individuals should
be guided, to assess the effects of training on morphological structure, and to monitor athletes' performance
levels (20, 24).

Grip strength refers to the maximum force exerted during the powerful flexion of all fingers under
normal biomechanical conditions. This strength is crucial for catching and throwing objects in various sports
disciplines. When the fingers are longer and the hand surface variables are larger than necessary, gripping an
object becomes more efficient and less tiring (8, 25). Grip measurements have been correlated with various
body composition such as waist/hip ratio, body mass index, and biomarkers of aging (11, 23). The effects of
various exercise protocols used by athletes can also influence grip strength (23).

It is known that athletes who perform well in certain sports tend to have a specific body type. Handball
players are observed to be tall, have long arms and legs, and are able to utilize their strength most effectively
relative to their body weight. Additionally, despite their body weight being above the general average, their
body fat percentage is below the average (28).

Variations in anthropometric and performance characteristics among male team handball players across
different playing levels are common (12, 14, 29). Studies have shown that elite male have anthropometric and
performance characteristics considered more favorable for team handball compared to their lower standard
counterparts (14, 29). Such data are less common in female, highlighting the need to determine the essential

Turkish Journal of Sport and Exercise /Tiirk Spor ve Egzersiz Dergisi 2024 26(3):520-528 aZl
2024 Faculty of Sport Sciences, Selcuk University



Burcu KAMASAK ARFALAY Drcid 10: 000-0001-5540-1260 / Ersan KARA Dreid 10- B000-0003-5815-7276 / Emre UGLZ Oreid 10 0000-0001-7813-5250

Esra BAYRAMOELL DEMIRDOGEN Dreid 10: 0000-0001-3550-1873 Ekrem VILMAZ Orcid 10 000-0002-3645-3547 / Tufan ULLAY Orcid 10: 000-0003-2205-3550

Uzkan GOREULY Dreid 10 0000-0007-6807-4450

characteristics required to compete in elite female handball (9, 29). In this context, it was aimed to determine

the relationship between upper extremity anthropometric measurements and bioimpedance analysis and grip
strength in elite female handball players.

METHOD
Participants

A total of 95 elite female handball players aged 18-24, who participated in the Turkish Female Second
League Handball Tournament, with sports experience ranging from 5 to 10 years, were included in our study.
An elite athlete is defined as someone who has qualified for a national team at either the junior or senior level,
or who has been part of a recruitment squad for that team (22).

Athletes with any trauma, musculoskeletal problems, congenital anomalies, metabolic or systemic
diseases that could affect the upper extremity were excluded from the study.

Measurements

Height was measured using a stadiometer (Seca Wall Mounted Stadiometer) and weight was measured
by digital scales (Sanitas SGS 43 Digital Glass Scale) and body mass index (BMI) was calculated using the
kg/m2. Upper extremity length, arm length, arm circumference, arm span, forearm length forearm
circumference, hand length, hand width, hand span, wrist medio-lateral diameter, wrist dorso-volar diameter,
wrist circumference, triceps skinfold thickness, biceps skinfold thickness, grip strength, tip pinch, key pinch,
palmar pinch were measured. For anthropometric measurements, a digital caliper (Mitutoyo 200 mm Digital
Caliper, Kanagawa, Japan), inflexible tape measure, hand dynamometer (Baseline Digital Smedley Hand
Dynamometer), pinch meter (Jamar Digital Pinchmeter 50 LB), and skinfold caliper (Holtain Skinfold Caliper)
were used. Anthropometric measurements were made from the participants' dominant extremities. All
measurements was done by a single researcher to avoid individual bias and two measurements were taken to
reduce the error rate, and the average of these measurements was considered.

The bioimpedance analysis (BIA) measurements were taken by TANITA MC-780 such as lean mass (%),
muscle mass (%), fat mass (%), total body fluid (lt), basal metabolic rate (kcal), mineral (%), waist/height ratio,
waist/hip ratio. Participants followed any specific preparation protocols before BIA measurements, such as
fasting or hydration control, which could influence the results.

Statistical Analysis

Kolmogorov-Smirnov and Shapiro-wilk tests were used for normality assumption. Spearman
correlation analysis was used for correlation between variables. Descriptive statistics of the variables were
summarized as mean+standard deviation or median (25th percentile-75th percentile) depending on the
variable type and whether the assumptions were met. The sample size of the study was calculated with the G*
Power 3.1.9.6 (Frans Faul, Universitat Kiel, Germany) program (effect size d=0.6; power (1-£3) =0.80). Statistical
analyzes of the study were performed using Statistical Package for Social Sciences version 29.0 software for
Windows (IBM SPSS Statistics,Version 29.0. Armonk, NY: IBM Corp., USA). The significance level was
accepted as p<0.05.

Ethical approval and institutional permission

Informed consent was obtained from all participants, and the study was approved by the ethics
committee of Kirgehir Ahi Evran University (Ethics Approval Number: 2022-15/132).

FINDINGS

The mean age of individuals was calculated as 19.01+1.74 years. Descriptive statistics of the variables
that are the subject of the study were given in Table 1.
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Table 1: Anthropometric measurement and BIA results of female elite handball players

VARIABLES

N=95

Upper Extremity Length (mm)

74.05+3.09

Arm Length (mm)

36.00 (35.00-37.25)

Arm Circumference (mm)

27.00 (25.25-29.00)

Arm Span (mm)

164.00 (160.00-167.75)

Forearm Length (mm)

21.50 (20.50-23.50)

Forearm Circumference (mm)

24.00 (23.00-24.75)

Hand Length (mm)

173.39 (169.57-177.99)

Hand Width (mm) 77.36+4.25
Hand Span (mm) 190.34 (183.57-198.14)
Wrist Dorso-volar Diameter (mm) 37.26 (35.97-38.27)
Wrist Medio-lateral Diameter (mm) 52.74+2.88
Wrist Circumference (mm) 16.00 (15.00-16.25)
Triceps Skinfold Thickness (mm) 16.30 (13.00-19.00)
Biceps Skinfold Thickness (mm) 7.00 (6.00-8.00)
Grip Strength (kg) 28.20 (25.55-31.15)
Tip Pinch (kg) 8.08+2.85
Key Pinch (kg) 15.01+3.03
Palmar pinch (kg) 13.06+2.94
Height (m) 1.65+0.06
Weight (kg) 59.88+8.81
BMI (kg/m?) 21.82+2.56
Lean Mass (%) 78.73 (75.36-81.04)
Muscle Mass (%) 74.75 (71.57-76.90)
Fat Mass (%) 21.27 (18.96-24.64)
Total Body Fluid (It) 58.30 (55.75-60.28)
Basal Metabolic Rate (kcal) 1500.04+122.12
Mineral (%) 4.10 (3.97-4.21)
Waist/Height ratio 0.44 (0.40-0.46)
Waist/Hip ratio 0.74+0.04

Values are expressed as mean + 4tandard deviation and the median (25 percentile-75™ percentile). BMI: Body mass
index.

A statistically significant strong positive correlation was detected between grip strength and key pinch (o=
0.532; p<0.001). There was a moderately positive correlation between grip strength and upper extremity There
was a moderately positive correlation between grip strength and upper extremity length, arm span, forearm
circumference, hand length, hand span, wrist medio-lateral diameter, wrist dorso-volar diameter, wrist
circumference, tip pinch, palmar pinch (p<0.01). A statistically significant weak positive correlation was found
between grip strength and arm circumference, forearm length, hand width (p<0.05) (Table 2). No statistically
significant correlation was found between grip strength with arm length, triceps skinfold thickness, biceps
skinfold thickness and height.

Among the BIA parameters, weight, BMI, basal metabolic rate and waist/hip ratio were found to be statistically
significantly moderately positive correlated to grip strength (Table 2). No statistically significant correlation
was found between other BIA parameters and grip strength.
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Table 2: Correlation results between grip strength with anthropometric measurements and BIA of female

elite handball players

VARIABLES rho () p
Upper Extremity Length (mm) 0.388** 0.005
Arm Length (mm) 0.096 0.358
Arm Circumference (mm) 0.225* 0.030
Arm Span (mm) 0.348** 0.001
Forearm Length (mm) 0.223* 0.041
Forearm Circumference (mm) 0.463** <0.001
Hand Length (mm) 0.308** 0.004
Hand Width (mm) 0.252* 0.015
Hand Span (mm) 0.319** 0.005
Wrist Dorso-volar Diameter (mm) 0.311** 0.008
Wrist Medio-lateral Diameter (mm) 0.331** 0.001
Wrist Circumference (mm) 0.366** <0.001
Triceps Skinfold Thickness (mm) 0.032 0.760
Biceps Skinfold Thickness (mm) 0.039 0.711
Tip Pinch (kg) 0.391** <0.001
Key Pinch (kg) 0.532** <0.001
Palmar pinch (kg) 0.384** <0.001
Weight (kg) 0.382** <0.001
Height (cm) 0.182 0.081
BMI (kg/m?) 0.356** <0.001
Lean Mass (%) -0.030 0.779
Muscle Mass (%) -0.031 0.769
Fat Mass (%) 0.029 0.785
Total Body Fluid (It) 0.060 0.566
Basal Metabolic Rate (kcal) 0.360** <0.001
Mineral (%) 0.025 0.809
Waist/Height ratio 0.162 0.121
Waist/Hip ratio 0.312** 0.006

Significant according to ** p<0.01 and * p<0.05. BMI: Body mass index.

DISCUSSION AND CONCLUSION

For ball games where the hand is used, knowledge of hand morphology and functional characteristics
is important for performance (4). Grip strength is an important indicator of performance in many sports
branches as well as providing effectiveness and efficiency during sports activities (27).

It was concluded that the dominant physical requirements of handball are maximum strength and
muscle power in the upper extremity (6). In this context, the correlation between upper extremity
anthropometric measurements and BIA parameters of elite female handball players and grip strength was
examined in our study. While there was a significant relationship between grip strength and other parameters
except arm length and skinfold thickness from anthropometric measurements, there was a significant
correlation between grip strength and BMI, basal metabolic rate and waist/hip ratio from BIA parameters.

In a study conducted by Saki (19) on 120 female handball players, it was found that there was no
significant correlation between upper extremity length and grip strength. In a study conducted by Koley et al.
(10) on 101 Indian female handball players, it was reported that there was no significant correlation between
upper extremity length and grip strength. In our study, unlike studies in the literature, a significant moderate
positive correlation was found between upper extremity length and grip strength.

Saki (19) reported that there was no significant correlation between arm length and grip strength. In a
study conducted by Adheke et al. (2) on a total of 62 athletes (38 males and 24 females), who were involved in
sporting activities such as weightlifting, basketball, handball and tennis; a significant positive correlation was
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found between arm length and grip strength in both genders. Koley et al. (10) found that there was significant
correlation between arm length and grip strength. In a study conducted by Yildirim et al. (28) on 65 Turkish
male handball players, a significant correlation was found between arm length and grip strength. Similar to
Saki (19), there was no significant correlation between arm length and grip strength in our study.

Saki (19) found that there was no significant correlation between arm circumference and grip strength.
Koley et al. (10) reported that there was significant correlation between arm circumference and grip strength.
In a study conducted by Pekmez (18) on 30 Turkish elite handball players aged 17-34 years and 30 Turkish
youth academy handball players aged 12-18 years, it was found that there was a significant positive correlation
between arm circumference and grip strength in elite and youth academy handball players. In our study, there
was significant correlation between arm circumference and grip strength.

Vila et al. (26) reported that the mean arm span of handball players was found to be 171.57+9.20 cm.
This value in our study was found lower than the results of Vila et al. (26). In a study conducted by Zapartidis
et al. (29) on a total of 121 adolescent handball players, it was found that there was significant correlation
between arm span and grip strength. Similar to studies in the literature, a significant correlation was found
between arm span and grip strength in our study (rho=0.348, p=0.001).

Adheke et al. (2) found that there was a significant correlation between forearm length and grip strength
in both genders. In a study conducted by Fallahi & Jadidian (8) on a total of 40 male athletes, including 14
national basketball players, 10 collegian handball players, 7 collegian volleyball players and 9 collegian
wrestlers, it was found that there was significant positive correlation between forearm length and grip
strength. Saki (19) reported that there was no significant correlation between forearm length and grip strength.
Koley et al. (10) found that there was no significant correlation between forearm length and grip strength. In
Yildirim et al. (28)’s study, it was reported that there was no significant correlation between forearm length
and grip strength. In our study, there was significant correlation between forearm length and grip strength.

In Saki (19)'s study, it was reported that there was a significant correlation between forearm
circumference and grip strength (p=0.034). Yildirim et al. (28) stated that there was a significant correlation
between forearm circumference and grip strength (r=0.540, p=0.00). Pekmez (18) reported that there was
significant positive correlation between forearm circumference and grip strength in elite handball players and
youth academy handball players (for elite handball players r=0.617, p=0.00; for youth academy handball
players r=0.56, p=0.00). Fallahi & Jadidian (8) found that there was a significant correlation between forearm
circumference and grip strength (r=0.445). Similar to studies in the literature, there was significant moderate
positive correlation between forearm circumference and grip strength in our study (rho=0.463, p<0.001).

Saki (19) stated that there was a significant correlation between hand length and grip strength. Koley et
al. (10) found that there was significant correlation between hand length and grip strength. Fallahi & Jadidian
(8) reported that there was significant correlation between hand length and grip strength. In Adheke et al. (2)’s
study, it was reported that there was no significant correlation between hand length and grip strength in both
genders. In our study, there was significant moderate positive correlation between hand length and grip
strength.

Adheke et al. (2) reported that there was a significant correlation between hand width and grip strength
in both genders. Koley et al. (10) stated that there was significant correlation between hand width and grip
strength. Fallahi & Jadidian (8) found that there was significant correlation between hand width and grip
strength. In our study, there was significant correlation between hand width and grip strength, the result of
our study was consistent with the literature.

Fallahi & Jadidian (8) stated that there was significant correlation between hand span and grip strength.
In a study conducted by Chahal & Kumar (5) on 37 male basketball players, significant correlation was found
between hand span and grip strength. In our study, there was significant moderate positive correlation
between hand span and grip strength.

Yildirim et al. (28) found that there was no significant correlation between wrist medio-lateral diameter
and grip strength. Contrary to Yildirim et al. (28), there was significant moderate positive correlation between
wrist medio-lateral diameter and grip strength in our study. In our study, a significant moderate positive

Turkish Journal of Sport and Exercise /Tiirk Spor ve Egzersiz Dergisi 2024 26(3):520-528 aZa
2024 Faculty of Sport Sciences, Selcuk University



Burcy KAMASAK ARFALAY Orcid 10- D000-0001-5340-1760 /Ersan KARA Orcid 10- 0000-0005-5815-7276 / Emre UGLZ Oreid 10: B000-0001-7813-5250
Esra BAYRAMOGLY DEMIROOGEN Orcid 10- 0000-000/-5550-1873 Eerem YILMAZ Orcid 10: D000-0002-3645-5947 / Tufan ULLAY Orcid 10: 0000-0005-2205-5850
Uzkan GURGULY Oreid 10: 0000-0007-6802-4450
correlation was found between wrist dorso-volar diameter and grip strength, but no study was found in the

literature which we could compare our results.

Yildirim et al. (28) reported that there was significant correlation between wrist circumference and grip
strength (r=0.300, p=0.015). In Pekmez (18)’s study, it was stated that there was significant correlation between
wrist circumference and grip strength in elite handball players and youth academy handball players (for elite
handball players r=0.751, p=0.00; for youth academy handball players r=0.645, p=0.00). Fallahi & Jadidian (8)
found that there was significant correlation between wrist circumference and grip strength (r=0.625). In our
study, the measurement result between wrist circumference and grip strength was consistent with the
literature (rho=0.366, p<0.001).

In a study conducted by Mullerpatan et al. (15) on a total of 1005 healthy participants, 413 males and
592 females, the tip pinch was found to be 3.96+1.4 kg in males and 3.28+1 kg in females. In our study, the tip
pinch of handball players was found to be 8.08+2.85 kg. The difference between the results of athletes and
sedentary individuals is remarkable. In a study conducted by Ulcay et al. (25) on a total of 32 athletes, it was
found that there was no significant correlation between tip pinch and grip strength in male athletes, while
there was significant correlation between tip pinch and grip strength in female athletes. Similar to Ulcay et al.
(25), there was significant moderate positive correlation between tip pinch and grip strength in our study.

In our study, the key pinch of handball players was found to be 15.01+3.03 kg. In studies conducted on
healthy sedentary individuals (3, 15), this value was found to be lower than in the athletes in our study. Ulcay
et al. (25) found that there was significant correlation between key pinch and grip strength in both genders. In
our study, there was significant strong positive correlation between key pinch and grip strength. The results
of our study are compatible with Ulcay et al. (25)'s.

In our study, the palmar pinch of handball players was found to be 13.06+2.94 kg. In study conducted
by Mullerpatan et al. (15) on healthy sedentary individuals, this value was found to be lower than in the
athletes in our study. The difference between the result of this variable in our study and the result of
Mullerpatan et al. (15) is striking. Ulcay et al. (25) reported that there was significant correlation between
palmar pinch and grip strength in both genders. In our study, there was significant moderate positive
correlation between palmar pinch and grip strength.

Koley et al. (10) stated that there was significant correlation between weight and grip strength. In a
study conducted by Chittibabu (7) on 144 male handball players, significant correlation was found between
weight and grip strength. In our study, there was significant moderate positive correlation between weight
and grip strength. The results of our study are compatible with the literature.

Koley et al. (10) stated that there was significant correlation between height and grip strength. Fallahi
& Jadidian (8) found that there was significant correlation between height and grip strength. In Zapartidis et
al. (29)’s study, it was reported that there was significant correlation between height and grip strength.
Contrary to other studies, there was no significant correlation between height and grip strength in our study.

In a study conducted by Nikolaidis & Ingebrigtsen (16) on 96 male handball players, 57 adolescents and
39 adults, significant negative correlation was found between BMI and grip strength in adolescent handball
players, while no significant correlation was found between BMI and grip strength in adult handball players.
Fallahi & Jadidian (8) found that there was no significant correlation between BMI and grip strength. In our
study, there was significant correlation between BMI and grip strength.

Although there are studies (16, 17, 21) that found a significant correlation between grip strength and
lean mass, muscle mass, fat mass, body fluid and minerals in handball players, no significant correlation was
found in our study.

In a study conducted by Sliz et al. (21) on a total of 24 female handball players (15 junior, 9 senior), the
basal metabolic rate of junior handball players was found to be 1435.2+110.11 kcal and the basal metabolic rate
of senior handball players was found to be 1398.56+90.15 kcal. In our study, the mean basal metabolic rate of
female elite handball players was found to be 1500.04+122.12 kcal. The mean basal metabolic rate of female
elite handball players in our study was higher than the mean basal metabolic rate of junior and senior handball
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players in the study of Sliz et al. (21). No study has been found examining the correlation between basal
metabolic rate and grip strength in athletes.

Trivedi et al. (23) on a total of 48 athletes, a significant correlation was found between waist/hip ratio
and grip strength. In our study, there was significant moderate positive correlation between waist/hip ratio
and grip strength, similar to Trivedi et al. (23).

A significant correlation was found between grip strength and anthropometric measurements and BIA
parameters in our study. Our results in elite female handball players will provide a comparison and
understanding of how grip strength is affected between genders and between handball players at different
professional levels. Some anthropometric measurements can affect a player's performance in sports activities.
A larger hand surface may allow for more efficient shooting and passing when there are longer and stronger
extremities and fingers. Upper extremity dimensions and grip strength greatly affect offensive and defensive
movements during a match. Therefore, the correlation results of this study can be useful for optimizing
training programs as well as providing practical applications for talent selection of handball players. Some
anthropometric variables of the arm, forearm, hand and wrist and pinch forces and body composition
variables, which are good determinants of grip strength, may be useful in determining sportive abilities in
other grip sports as well as handball.
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Abstract

This study aimed to determine the relationship between moods and prosocial motivation levels in sport. The
research group consisted of 386 (145 females, 241 males) participants who had sports background. Personal
information form, Brunel Mood Scale and Prosocial Motivation Scale were used as data collection tools. The
analysis of the obtained data showed that the data were normally distributed. As a result of the data obtained, t-
test and Pearson Correlation test were applied. According to the results, it was determined that females had a
higher level of confusion dimension than males in the mood scale. It was determined that there was a positive
correlation between the sports experience and the vitality dimension and a negative correlation between the fatigue
dimension. A negative low-level significant relationship was detected between Brunel mood scale dimensions of
anger, confusion, depression, fatigue and tension and prosocial motivation dimension. Besides, a positive low-level
significant relationship was found between the vitality dimension and prosocial motivation. As a result, it was
determined that there was a decrease in negative moods and an increase in positive moods of athletes with more
experience in sports. However, it was observed that the increase in prosocial motivation level was positively related
to positive moods and negatively related to negative moods.

Keywords: Athlete, positive-negative mood, prosocial motivation.

Ozet

Sporcularin Ruh Halleri ve Prososyal Motivasyon Diizeyleri

Bu arastirmanin amaci, sporda ruh halleri ile prososyal motivasyon diizeylerinin arasindaki iliskiyi
belirlemektir. Arastirma grubu, spor ge¢misi olan 386 (145 kadin, 241 erkek) katiimcidan olugmaktadir. Veri
toplama araci olarak kisisel bilgi formu, Brunel Ruh hali Olgegi ile Prososyal Motivasyon Olgegi kullanilmustir.
Elde edilen verilerin analizi sonucunda verilerin normal dagilim gosterdigi belirlenmistir. Elde edilen verilerin
analizinde t testi ve Pearson Korelasyon testi uygulanmustir. Elde edilen bulgu sonuglaria gore; ruh hali dlgegine
gore kadinlarin saskinlik boyutunun erkeklere oranla daha yiiksek diizeyde oldugu belirlenmistir. Spor yapma yili
ile canlilik boyutu arasinda pozitif iligki; yorgunluk boyutu arasinda ise negatif iligki oldugu belirlenmistir. Brunel
ruh hali 6l¢egi kizginlik, sagkinlik, depresyon, yorgunluk ve gerginlik boyutlari ile prososyal motivasyon boyutu
arasinda negatif diisiik diizey anlaml iliskinin oldugu belirlenmistir. Canlilik boyutu ile prososyal motivasyon
arasinda ise pozitif diisiik diizey anlamli iliskinin oldugu belirlenmistir. Sonug olarak; spor yapma yili yiiksek olan
sporcularin olumsuz ruh hallerinde diisiis meydana gelirken olumlu ruh hallerinde artis oldugu belirlenmistir.
Bununla birlikte prososyal motivasyon diizeyi artisinin olumlu ruh halleri ile pozitif; olumsuz ruh halleri ile negatif
iliskili oldugu goriilmiistiir.

Anahtar Kelimeler: Sporcu, pozitif-negatif ruh hali, prososyal motivasyon.
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INTRODUCTION

It can be observed that human is a social being and constantly exhibits certain behaviors in society. The
source of these behaviors has been a subject of curiosity for centuries and has attracted the attention of
humanity. In this context, behaviors and the factors affecting behaviors have been studied in detail by human
beings. As a matter of fact, the concept of "motivation" has been included among the factors affecting behavior
in the literature. In the conceptual context, motivation is described as an internal or external force that directs
people to perform the behavior (1, 22, 36, 12) and it is important in determining the reasons for the exhibited
behaviors (18). In this context, the concept of motivation, which greatly affects people in social and personal
terms, can be expanded (20). Moreover, Lazauskaite-Zabielske et al. (29) also mentioned that motivation is not
only the power that enables people to act, but also that it can be realised to benefit other people and explained
this definition with the concept of "prosocial motivation".

Prosocial motivation, which is confused with the concept of intrinsic motivation in the literature (18, 33,
45), is important in terms of exhibiting behavior according to the needs of society, being motivated for positive
behavioral change (16) and evaluating one's two-way emotions (11). As a matter of fact, Batson (4) expressed
the emotions in the concept of prosocial motivation as selfishness/egoism and altruism/selflessness. Therefore,
it can be thought that prosocial motivation can shape the emotional state by affecting the mood of the
individual. In the studies with supportive results, it has been determined that people with a balanced mood
are willing to exhibit socially positive behavior (7, 25, 32) and this is directly related to prosocial motivation
(41, 20). In this context, the concept of prosocial motivation is the desire to help and cooperate with people; It
can be said that the concept of mood is shaped by the emotional state. As a matter of fact, when these two
concepts affect sports and athletes, we support cooperation and solidarity in terms of team sports; It can
increase the quality of life by positively affecting motivation and mood in individual sports.

This study aimed to evaluate sports in terms of emotional concepts regarding the research conducted on
athletes. The obtained results indicate that exercise can greatly affect the behavior of athletes, which is
significant in terms of performance (13, 24). Studies are showing that performance is positively associated with
prosocial motivation (19) and mood (28, 31). In the literature review, it was determined that the concept of
mood and motivation was subject to different studies. In this direction, when the motivation for prosocial
behavior is examined, it can be mentioned that it is related to social bonding and sense of belonging, while the
general mood level is thought to have important effects due to the activation of positive emotions. In exercise
and sports environments where social bonds and relationships are important, there are no studies specifically
examining the relationship between mood and prosocial motivation. The power and direction of the
relationship between the moods and prosocial motivation of athletes and how this situation develops during
performance are not known. Therefore, there is a need to examine the relationship between these two
variables, which are considered to be effective on athletes.

METHOD
Data Design

The data of the study were collected by questionnaire method for easier evaluation (2) and analysed using
the relational model, which was one of the survey models. This model is a method used to determine the
existence or degree of relationships between variables. This study had a quantitative approach (21). In the
study, the relationship between athletes' moods and prosocial motivation levels was statistically analysed.

Research Group

The research consisted of 145 women (age= 20,84 +,180; sport experience= 4,89 +,267) and 241 men (age=
22,65 +,251; sport experience= 6,88 +,291) and a total of it consists of 386 participants. In this context, it includes
individuals active in various sports branches. These include tennis, football, volleyball, basketball, fitness,
wrestling, taekwondo, boxing, handball, athletics.

Data Collection Tools
Personal information form, Brunel Mood Scale and Prosocial Motivation Scale were used as data

collection tools.
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Personal Information Form

Questions were asked to determine the descriptive information of the participants. Through these
questions, it was aimed to obtain the participants' gender, sport experience, sports types and branch
information.

Prosocial Motivation Scale

Prosocial motivation scale was developed by Grant and Sumanth (17). The Turkish adaptation of the scale
was performed by Kesen and Akyiiz (23). There were no reverse items in the scale, consisted of a single
dimension and 5 (five) questions. The scale was designed with 5-point Likert method. Scale statements are
stated as 1: Never, 2: Rarely, 3: Sometimes, 4: Often, 5: Always. In the adapted study, the Cronbach alpha
reliability coefficient was reported as o= ,84. In the present study, this coefficient was found to be a=,87.

Brunel Mood Scale

Brunel mood scale was developed by Terry et al (40). The scale was adapted into Turkish by Soylu et al
(34). The scale included 6 sub-dimensions (Anger, Confusion, Depression, Fatigue, Tension and Vitality) and
24 items in total. The scale was determined by 5-point Likert method. Scale statements are stated as 1: Never,
2: Very little, 3: Partially, 4: Increasingly, 5: Extremely. In the adapted study, Cronbach alpha reliability
coefficient values were as follows: a=,83 for anger, a=,81 for Confusion, a=,81 for depression, a=,81 for fatigue,
a=,88 for tension and a=,75 for vitality. In the present study, this values were found as a=,79 for the anger,
o=,67 for the confusion, a=,79 for the depression, a=,83 for the fatigue, a=,79 for the tension and a=,65 for the
vitality.

Analysis of Data

SPSS 25.0 statistical software was used to analyse the obtained data in the study. The significance level
was accepted as p<,05. To evaluate the normal distribution of the data, skewness and kurtosis values were
examined over all scale sub-dimensions and it was determined that they were within the reference range of
#1,5. In this context, the reference interval of +1,5 suggested by Tabachnick and Fidell (39) was considered and
it was accepted that the data were normally distributed according to the results obtained. Independent sample
t test for two-variable groups and Pearson Correlation test were applied to examine the relationship between
variables.

Ethical Approval and Institutional Permission

For this research, ethical permission was received from Bingdl University, Health Sciences Research and
Publication Ethics Committee "Decision: 4, dated 15/06/2023, numbered 23/14".

FINDINGS

In this section, the relationship between the moods and prosocial motivation variables of the athletes
participating in the study, the effect-based analysis and the detailed analysis of the differences between
various demographic variables were given in the tables 1-4.
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Table 1. Evaluation of Scale Dimensions According to Gender

X+Sd

Scales Sub-dimensions Gender N t P
Female 145 9,59+3,63
A -,501 1
nger Male 241 9781363 0 616
Female 145  9,93+3,16
Confusi 2020 2,043 042*
ontusion Male 241 92243738
Female 145 9,57+3,57
D ' -2 12
epression Male 241  9,663,59 2% 8
Brunel Mood Scale
Vitalit Female 145 13413359 =
1 1 -
anty Male 241  13,85:3,45 ' '
, Female 145  11,40+4,11
Fatigue Male 241 1101308 0 32
, Female 145  10,66+3,86
Tension Male 241 1004348 o8 A0
Female 145  18,99+4,07
Prosocial Motivati 1 Prosocial Motivati e 1,104 27
rosocial Motivation Scale rosocial Motivation Malo a1 185154 11 ,10 ,270

*p<0,05

When Table 1 was analysed, a statistically significant difference was found between mood and gender

variable. In this context, it was observed that female participants had a higher level of confusion tendency
compared to male participants. On the other hand, there was no statistically significant difference in prosocial

motivation levels in the context of gender variable.

Table 2. Evaluation of Scale Dimensions According to Sport Type

X+Sd

Scales Sub-dimensions Sport Type N t p
Team 177  9,76+3,48
A 4 742
nget Individual 202 9,633,780
Team 177  9,41+3,03
Confusi : . ,034 ,723
ontusion Individual 202 9,53+3,56
Team 177  8,67+3,09
D i 2 7
epression Individual 202 897366 2 7
Brunel Mood Scale
Vitali Team 177  13,66+3,49 908 985
1 1
ality Individual 202 13,66+3,54 ! !
Team 177  11,05+3,88
Fati ,567 ,617
ahgue Individual 202 1125:415 0 /®
Team 177 10,22+3,67
Tensi 7
enston Individual 202998380 > %
Team 177 3,78+,80
P al . 1 P ol L. ,78%, "
rosocial Motivation Scale rosocial Motivation Individual 202 3,604,83 ,630 ,28

When Table 2 was analysed no statistically significant difference was found between the mood variable

and the sport type variable.
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Table 3. Pearson Correlation Results of Brunel Mood and Prosocial Motivation Scale Dimensions According
to Sports Experience Variable

Scales Variables Sports Experience
r -,002
A
nger b 965
Confusion ! 065
p 202
Depression ! ~073
Brunel Mood Scale P p ,150
r 109*
Vitalit .
itality b 033
Fatigue ! - 101*
8 p 048
-,033
Tension ; 515
. e . . . r ,083
Prosocial Motivation Scale Prosocial Motivation 104
p 7

N:386, *p<,05

When Table 3 was analysed, a positive and low-level statistically significant relationship was found
between sports experience and vitality sub-dimension of the Brunel Mood Scale (p<,05). Moreover, a negative
and low-level statistically significant relationship was detected between the sports experience and fatigue sub-
dimension (p<,05).

Table 4. Pearson Correlation Results of Brunel Mood Scale and Prosocial Motivation Scale Dimensions

Variables M1 M2 M3 M4 M5 M6 PM1
Anger (M1) 1
Confusion (M2) ; ,?gg;* 1
Depression (M3) ; ’fg(z);* '17355* 1
T
Fatigue (M5) ; /?gg;* /,7(4)13;* :géf) _/,20203(:* :
PV B A —
Prosocial Motivation (PM1) ; _/’205()?* _/,20105;:* _/’204055 . ,i?;;* _/,20%)70M _,,1()7()51M :

N:386, **p<,01
Brunel Mood Scale Sub-Dimensions: M1, M2, M3, M4, M4, M5, M6 / Prosocial Motivation Scale: PM1

According to the results of the Pearson Correlation analysis; It was determined that there was a negative
low-level significant relationship between prosocial motivation and anger, confusion, depression, fatigue and
tension sub-dimensions. Moreover, there was a positive low-level significant relationship between the
prosocial motivation and the vitality sub-dimension.
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DISCUSSION AND CONCLUSION

In this study, the theoretical relationship between moods and prosocial motivation levels of individuals
engaged in sports was examined. The results of the study show that there was a significant relationship
between the participants' moods and their prosocial motivation levels. Accordingly, it can be said that
negative-positive moods such as anger, confusion, depression, vitality, fatigue and tension can be
determinative in terms of prosocial motivation in athletes. It is thought that moods and prosocial behavior,
which are emotional evaluations, may be significant factors that cannot be ignored in terms of sportive
performance. In this context, mood states, which have important effects on the individual in terms of
emotional-cognitive aspects, may have the potential to affect the individual positively or negatively in
competition environments (31). Besides, the concepts of moods and prosocial motivation, which are so
important in the affective process of life, bring to mind the idea that they can develop in parallel with each
other. Giiran and Tosten (20) stated in their study that prosocial motivation was associated with positive and
negative mood and could develop through certain parameters. In this context, it may be possible to evaluate
the motivation of individuals as a significant factor in terms of their moods. Likewise, there were studies in
the literature indicating that the level of prosocial motivation was positively related to positive moods (well-
being, etc.) and negatively related to negative moods (46, 10, 27). As a result, the relationship between positive-
negative moods and prosocial motivation increased the motivation status in positive moods, while it was
confirmed that it caused a decrease in motivation status in negative situations.

When the participants' mood dimensions and prosocial motivation dimension were evaluated according
to gender, it was determined that the confusion sub-dimension of the Brunel mood scale was higher in male
participants than in female participants. The fact that females experience emotional processes more intensely
suggests that it may trigger negative moods compared to males. Beedie et al. (5); Goleman (15) and Du (9)
found that negative moods were higher in males than females in their studies. It was determined that the
prosocial motivation dimension did not show a significant difference according to the gender variable. Can
and Aykag (6), Dong et al. (8) and Kwon et al. (26) reported that there was no significant relationship between
gender characteristics and prosocial motivation level.

When the participants' mood dimensions and prosocial motivation dimension were evaluated according
to their sport type, no significant difference was found in mood dimensions and prosocial motivation
dimension. Therefore, the findings obtained suggest that sport types do not have a determining effect on mood
and prosocial motivation level. Some studies in the literature suggest that the sport type variable (individual
and team sports) may be effective on the psychological structures and social communication of individuals (3,
37). However, the findings obtained are in the direction that there is no difference according to the sport type
variable. There are studies that support that the sport type variable does not affect the individuals in
psychological terms (14, 38). The reason for this situation can be said to be related to the psychologically similar
desires of the participants who do individual and team sports.

Within the scope of the relational model in the research, it was determined that there was a negative
relationship between "sports experience and mood dimensions" on negative moods and a positive relationship
on positive moods. The reason for this situation is the positive effects of sports on people in physical and
psychological terms. It is thought that situations such as planning, fair play, experience, cooperation and
problem solving in sports will also benefit the social lives of individuals. In the relevant literature, there were
studies supporting the results of this study. Lowther and Lane (30) and Soylu et al. (35) reported that physical
activity affects mood in their studies. It has been determined that physical activity intensity is negatively
associated with negative moods and positively associated with positive moods (44, 43, 47, 42). It was
determined that there was no significant relationship between sports experience and prosocial motivation
dimension. In this perspective, literature reviews were insufficient to establish a connection between these two
concepts. Therefore, it highlights the importance of making an effort to understand this concept well in future
studies. In this context, the relationship between the concepts can be improved by establishing a strong
theoretical basis in the field.

As aresult; it was emphasized in the study that the mood states of the people who engaged in sports were
a significant factor in terms of their social motivation. In this process, it was determined that the negative
moods experienced by female participants were higher than male participants. With the increase in the year
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of doing sports, there was a decrease in negative moods and an increase in positive moods. Positive or negative
moods and prosocial motivation in sports inevitably affect people psychologically. Positive effects are
observed on the mood level of sports experience. It may be suggested to develop systems that can encourage
these physical sports activities and guide talented athletes at the beginning.
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Abstract

This study was conducted to examine the effectiveness of the 3/7 strength training method, a new
strength training method, compared to the 4x6 strength training method. The research group consisted of a total
of 32 volunteer participants. These participants were divided into 3/7 (n=11) and 4x6 (n=11) training groups and
a control group (n=10) consisting of individuals who did not participate in any strength training program.
Afterwards, people in the 3/7 and 4x6 strength training groups regularly performed strength training, which
included the movements specified in the program, two days a week, with 48 hours of rest between training
sessions, according to the determined program. Before the studies started and at the end of the studies,
anthropometric data such as fat mass, lean mass, body weight, body fat percentage (BFP), body mass index (BMI)
of the participants included in the study were measured and then, shoulder press (SP), bench press (BP) and
squat (S) as maximal strength measurements; the number of repetitions in the BP, S and SP as the fatigue
parameters were recorded. The data were analysed using SPSS 21.0 statistical package programme. Wilcoxon
Signed Rank Test was used to compare the pre-test and post-test values within the groups and Mann-Whitney
U Test was used to compare between the groups. According to the pre-test and post-test measurement data,
significant differences were observed in all parameters of the participants who applied the 3/7 protocol. When
the pre-post test measurement data of participants who applied the 4x6 protocol were examined, significant
improvements were observed in all parameters except BMI and body weight measurements. Regarding the
results of the control group, there was a significant difference due to the increase in fat mass, body weight, BFP
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and BMI values, while a significance was also detected in BP and S measurements among the fatigue number of
repetitions (FNR) values, and no significance was found in any of the remaining parameters. When the groups
applying the 3/7 and 4x6 protocols were evaluated, participants applying the 3/7 protocol showed more
significant improvements in the FNR-S measurement compared to the 4x6 training group , although there was
no significant difference in all remaining values, it was observed that people in the 3/7 training group had better
values. In conclusion, it was observed that the 8-week 3/7 protocol resulted in significant positive improvements
in various body composition, fatigue and strength parameters of individuals.

Keywords: Maximal strength, strength training, fatigue, 3/7 method, body composition.

Ozet

3/7 Kuvvet Antrenman Metodunun Cesitli Maksimal Kuvvet, Yorgunluk ve Viicut Kompozisyonu
Parametreleri Uzerine Etkisinin incelenmesi

Bu ¢alisma, yeni bir kuvvet antrenmani yontemi olan 3/7 kuvvet antrenmani yonteminin etkinligini 4x6
kuvvet antrenmani yontemine kiyasla incelemek amaciyla yapilmistir. Arastirma grubu toplam 32 goniillii
katiimcidan olusmustur. Bu katilimcilar 3/7 (n=11) ve 4x6 (n=11) antrenman gruplar ile herhangi bir kuvvet
antrenman programina katilmayan bireylerden olusan kontrol grubu (n=10) olarak ayrilmigtir. Sonrasinda 3/7
ve 4x6 kuvvet antrenman gruplarindaki kisiler belirlenen programa gore haftada iki giin ve antrenman
seanslariin oldugu giinler arasinda 48 saat dinlenme olacak sekilde programdaki belirtilen hareketleri iceren
kuvvet antrenmanini diizenli olarak uygulamislardir. Calismaya dahil olan katilimcilardan calismalar
bagslamadan 6nce ve calismalarin bitiminde; yag kiitlesi, yagsiz kiitle, viicut agirligi, viicut yag yiizdesi (VYY),
viicut kiitle indeksi (VKI) gibi antropometrik veriler alinmis ve ardindan maksimal kuvvet 6l¢iimii olarak
shoulder press (SP), bench press (BP) ve squat (S); yorgunluk parametresi icin ise BP, S ve SP egzersizlerindeki
tekrar sayilar1 alinarak kaydedilmistir. Veriler SPSS 21.0 istatistik paket programi kullanilarak analiz edilmistir.
Grup igi on-test ve son-test degerlerinin karsilagtirilmasinda Wilcoxon Isaretli Siralar Testi, gruplar arasi
karsilastirmalarda ise Mann-Whitney U Testi kullanilmistir. On test ve son test 6lciim verilerine gore 3/7
protokoliinii uygulayan katilimcilarin tiim parametrelerinde anlamli farkliliklar gozlenmistir. 4x6 protokoliinii
uygulayan bireylerin on-son test dl¢iim verilerine bakildiginda ise VKI ve viicut agirhg dlgiimleri disindaki
biitlin parametrelerde anlamli diizeyde gelismeler goriilmiistiir. Kontrol grubu sonuglarmna bakildiginda yag
kiitlesi, viicut agirligt VYY, VKi degerlerindeki artistan dolay1 anlamli farklilik bulunurken, yorgunluk tekrar
sayis1 (YTS) degerlerinden BP ve S 6l¢iimlerinde de anlamlilik tespit edilmis olup, kalan hicbir parametrede
anlamliliga rastlanmamustir. 3/7 ile 4x6 protokoliinii uygulayan gruplar degerlendirildiginde ise YTS-S
ol¢timiinde 3/7 protokoliinii uygulayan katilimcilar 4x6 antrenman grubuna kiyasla daha anlamli gelismeler
gosterirken, geriye kalan tiim degerlerde anlamli farkliliga rastlanmasa da 3/7 antrenman grubundaki kisilerin
daha iyi degerlere sahip oldugu saptanmistir. Sonug olarak; gerceklestirilen 8 haftalik 3/7 protokoliiniin
bireylerin ¢esitli viicut kompozisyonu, yorgunluk ve kuvvet parametreleri iizerinde olumlu diizeyde 6nemli
gelismelere neden oldugu gozlenmistir.

Anahtar Kelimeler: Maksimal kuvvet, kuvvet antrenmani, yorgunluk, 3/7 yontemi, viicut

kompozisyonu.

INTRODUCTION

Exercise activities are loved and encouraged by people of all ages and levels due to the benefits
they provide for people. Individuals participate in these activities for many reasons, such as preventing
or reducing various diseases, enjoyment, improving the quality of life and athletic performance.
Although some people are cautious about exercise activities due to reasons such as injury (25), today's
technological developments, studies and experienced trainers can eliminate these concerns and exercise
programs can be adapted to people of all ages and levels (10). While carrying out sports activities, it is
very important to implement these activities in an organized manner. In this case, the term training
comes to the fore. Training is defined as activities in which the development of individuals is monitored
in a pedagogically and systematically planned manner (1).
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Muscle strength is called the ability of muscles to contract and resist this resistance when they
encounter any resistance (23). Considering the strength needs of individuals in their daily lives, whether
they are athletes or not, it is very important to improve the strength parameter. Because strength is a
feature that is required not only in areas where strength parameters are needed, but also where
important components such as speed and endurance are required and in order to reveal these
parameters appropriately; it is a necessary component also for sedentary individuals to live a better-
quality life. Ivey et al. (10) revealed in a study they conducted that regular strength training had positive
effects on people's hypertrophy and muscle strength, regardless of age and gender. The mentioned
effects have caused this concept to be the subject of many studies. Strength training is a type of training
performed at certain intensities against any resistance. It can be applied for various purposes such as
general well-being, reducing body fat percentage, increasing muscle cross-sectional area, and providing
the physical skills required for military training and becoming a firefighter (3). When organizing
strength training, components such as intensity, volume, duration, intensity, rest, movement tempo and
frequency should be appropriately adjusted and applied for the purpose to be achieved (13). Although
rest periods are not given much importance compared to other components, they are very important as
they directly affect performance and exercise efficiency (14). In some studies, supporting this view, it
has been reported that short rest intervals are more effective on the cross-sectional area of the muscles
compared to long rest intervals (4,7).

The 3/7 training protocol is a strength training method that aims to increase metabolic stress,
which is an important issue especially for short rest intervals and strength gains. This protocol consists
of performing the exercises with medium-high intensity loads (= 70%), 3-4-5-6-7 repetitions, 5 sets and
very short rest periods (= 15 seconds). The 3/7 protocol is quite different, especially in terms of total
training time (= 5 minutes) (14). Stragier et al. (24) suggested that elbow flexion training using the 3/7
protocol was a more effective method on the participants' maximal strength, fatigue and hypertrophy
parameters compared to the 8x6 method. In another study, it is claimed that the 3/7 protocol used in the
bench press exercise causes better improvements in the participants' maximal strength values compared
to the 4x6 method. When the studies are examined, it is seen that this method is an effective method in
terms of developing maximal strength. It is also emphasized that this method may create more
metabolic stress compared to methods with similar volume and intensity but longer rest periods (14).

At present, many strength training methods are used around the world. However, people's
increasing strength needs for various reasons in their normal lives, limited time, health problems such
as injuries and the inadequacy of traditional methods requires the need for different methods. As a
result of the observations made during the research, it is seen that the 3/7 protocol was completed in
much shorter times without compromising the gains obtained. It is thought that this situation further
increases the importance of our research, especially in this period when time is limited and rapid
performance development is much more necessary. When similar studies are examined, it is seen that
more studies are needed on the effectiveness of this method on maximal strength, fatigue and body
composition values in basic movements such as squat, shoulder press and bench press. For this reason,
the aim of the study was to examine the effectiveness of this new method (the 3/7 method) on maximal
strength, fatigue and various body composition values in different movements.

METHOD
Research Model

In this study, the pre-post test control group model, one of the experimental methods, was used.
Research Group

The research was carried out in Cankir1 province. 32 sedentary people, aged between 16 and 22,
who had no health risks in participating in exercise programs and who had not practiced strength
training in the last 6 months, were included in the study on a voluntary basis. Volunteer participants

Turkish Journal of Spart and Exercise /Tirk Spor ve Egzersiz Dergisi 2024 26(3):537-548
add

2024Faculty of Sport Sciences, Selcuk University



Betnam CUCY Oreid 10- 0000-0002-9653-7811 / Mert AYDOEMUS Oreid 10: 0000-0001-8763-1777
Mustafa Nurullah KADI Orcid 10: 0000-0003-4863-5540] / Mustata Nurullsh KADI Orcid 10 0000-0003-4665-3540

were divided into three groups: 3/7 (n=11) and 4x6 (n=11) training group and control group (n=10). The
exercise program was completed by the participants without any problems.

Data Collection Tools

Measurements taken from the participants were taken twice, before starting the study and at the
end of the study. Participants over the age of 18 themselves, and participants who were under the age
of 18 themselves and their parents were asked to sign informed consent forms. Before starting the
exercise program, adaptation training was carried out 2 days a week for 2 weeks to prevent injuries and
to perform the exercise forms properly.

Height

A SECA brand stadiometer was used to measure the height of the individuals. Participants were
asked to have their bodies upright and their feet bare.

Body Composition

Fat mass, body weight, BFP, fat-free mass and BMI measurements used in the research were
performed using the Tanita-MC 580 brand bioelectric impedance analyzer. Necessary warnings were
given to people not to consume any food or engage in exercise before the measurement.

1 Repetition Maximum (1RM) Strength

In the study, 1RM values of individuals in shoulder press (SP), bench press (BP) and squat (S)
movements were used. Since classical maximal force determination methods will increase the risk of
injury in people who have not done strength exercises before, it is stated that it is more appropriate to
use maximum force estimation equations in these individuals (9). Therefore, the Brzycki formula was
used when determining the maximal strength of individuals in the study. After the participants warmed
up with low weights for 10 minutes, they performed the exercises with weights that would not cause
any deterioration in the form of the exercises. If the subjects exceeded 10 repetitions with the weights
they chose, they were asked to stop and after resting, they added some more weight and performed the
exercises again. Participants were stopped when they performed 10 repetitions or less in the exercises,
and the weight they lifted and the number of repetitions they completed were entered into the formula.
Considering the research, it has been suggested that in maximum force prediction equations performed
with submaximal weights, the predictive power of the equations is stronger when the number of
repetitions in the movements is <10 (19). Brzycki formula; 1IRM = Weight Lifted / [1.0278 - (0.0278 x
Number of Reps)] (5).

Fatigue Number of Repetitions (FNR)

Fatigue number of repetitions measurements in SP, S and BP movements were used in the
research. While these measurements were being made, the participants included in the study were
asked to perform as many repetitions as they could in all movements with weights corresponding to
70% of their previously calculated maximum strength (24). Importance was given to performing the
movements with the correct form; when the movements were not performed with the appropriate
technique, the measurement was terminated, and the last number of repetitions performed with the
correct form was recorded.

Strength Training Programs Applied

Both training methods were applied two days a week for 8 weeks and 48 hours were left between
training sessions. Participants performed a warm-up period consisting of 3 sets and the movements
performed in the study, before starting the training throughout the study; 1 set of 10 repetitions, 1 set
of 8 repetitions, 1 set of 6 repetitions were performed with 30%-40%-50% of 1RM, respectively. In the
3/7 strength training method, individuals perform 5 sets and 3-4-5-6-7 repetitions respectively with 70%

Turkish Journal of Spart and Exercise /Tirk Spor ve Egzersiz Dergisi 2024 26(3):537-548

a4l
2024Faculty of Sport Sciences, Selcuk University



Betnam CUCY Oreid 10- 0000-0002-9653-7811 / Mert AYDOEMUS Oreid 10: 0000-0001-8763-1777
Mustafa Nurullah KADI Orcid 10: 0000-0003-4863-5540] / Mustata Nurullsh KADI Orcid 10 0000-0003-4665-3540

of their maximum strength. Participants rest for 15 seconds between sets (24). Although the 4x6 strength
training method is a more traditional method, in this method participants still perform movements with
70% of their maximum strength in 4 sets and 6 repetitions in each set. Individuals rest for 150 seconds
between sets (14).

The participants included in the study were helped, at least in a small way, when they had
difficulty in reaching the required number of repetitions. When people practiced each movement
without support for two consecutive workouts, the loads were increased by at least 2.5 kg. While the
participants were performing the movements, care was taken to ensure that their tempo was at a
moderate level and that the final test measurements were made 48-72 hours after the last training
session, at the same time as the pre-training measurements (14). The 8-week training program was
terminated without any adverse events.

Analysis of Data

The data obtained in this study were analyzed using the SPSS 21.0 statistical software program.
As a result of the analyses, the data were evaluated by calculating the arithmetic mean and standard
deviation values. When the data was examined, it was determined that it did not show a normal
distribution and therefore non-parametric tests were preferred in the study. The Wilcoxon Signed Rank
Test was used to compare the pre-post test results of the groups. The Mann-Whitney U Test was
preferred to compare the groups with each other.

Effect size (r) results were obtained by dividing the Z value obtained by the Wilcoxon Signed
Rank Test by the square root of the sum of the people participating in the measurements in the groups
(ZAn). The effect size results resulting from the calculation were analyzed according to Cohen's
classification (0.1 low effect - 0.3 medium effect - 0.5 and above high effect) (18). In the study, the
statistical significance level was accepted as p<0.05.

Ethical approval and institutional permission

Ethics committee approval for the study was received by Karabiik University Social and Human
Sciences Research Ethics Committee. (Meeting No: 2021/02).
Table 1. Demographic Information of The Participants

Group N X SD
Age (years) 3/7 11 17,90 2,165
4x6 11 17,72 1,272
control 10 17,70 1,888
Height (cm) 3/7 11 166,00 11,991
4x6 11 166,45 9,437
control 10 164,70 10,499
Body weight (kg) 3/7 11 63,90 14,239
4x6 11 67,77 15,448
control 10 62,01 12,421
BMI 3/7 11 23,15 4,882
4x6 11 24,40 5,456
control 10 22,71 2,800

Turkish Journal of Spart and Exercise /Tirk Spor ve Egzersiz Dergisi 2024 26(3):537-548
all

2024Faculty of Sport Sciences, Selcuk University



Betnam CUCY Oreid 10- 0000-0002-9653-7811 / Mert AYDOEMUS Oreid 10: 0000-0001-8763-1777
Mustafa Nurullah KADI Orcid 10: 0000-0003-4863-5540] / Mustata Nurullsh KADI Orcid 10 0000-0003-4665-3540

FINDINGS

The average body weight, age, BMI and height of the people included in the study are presented
in Table 1.

Table 2. Comparison of Pre-Post Test Data of The Training Group Applying The 3/7 Protocol

Pre-Test Post-Test % Change s p
N X SD N X SD

Body Weight

(kg) 11 6390 14,239 11 6220 12,067 -2,66 0436  -2,046  0,041*
BMI 11 23,15 4,882 11 22,57 4,165 -2,50 0424 -1989  0,047¢
Fat Mass (kg) 11 1659 9510 11 1403 7,783 -15,43 0,625 -2,936 0,003
BFP (%) 11 24,70 10,701 11 21,81 9,899 -11,70 0,625 -2934  0,003*
Lean Mass (kg) 11 47,31 8,889 11 48,15 8,913 1,77 0569 -2,673  0,008*
1RM-S (kg) 11 4071 22240 11 96,74 35,158 137,63 0,625 -2,934  0,003*
1RM-BP (kg) 11 27,09 7,774 11 36,37 8,314 34,25 0,625 -2,934  0,003*
1RM-SP (kg) 1 17,33 4,923 11 28,81 8,693 66,24 0626  -2,937  0,003*
S-FNR 11 22,72 7,551 11 64,63 13,071 184,46 0,625 -2,934  0,003*
BP-FNR 11 1345 3,266 11 27,27 6,482 102,75 0,625 -2,936  0,003*
SP-FNR 11 13,27 2,796 11 2845 7,434 114,39 0,625 -2934  0,003*

*p<0,05, r= Effect Size, S= Squat, BP= Bench Press, SP= Shoulder Press, FNR= Fatigue Number of Repetitions, RM=
Maximal Repetition

When Table 2, which compares the pre-tests and post-tests of the participants who applied the
3/7 protocol, is examined; there are significant differences in all parameters (p<0.05).

As a result of the 8-week training period, high effect size values were detected in lean mass, fat
mass and BFP measurements. While the parameters S, BP and SP among the 1RM values, and SP, S, BP
among the FNR values have high effect size results, BMI and body weight have medium effect size
values. No value with a low effect size could be detected.

Table 3. Comparison of Pre-Post Test Data of The 4x6 Strength Training Group

Pre-Test Post-Test % Change . 7 P
N X SD N X SD

Body Weight

(ke) 11 67,77 15,448 11 67,43 15,243 -0,50 0,132 -0,623 0,533
BMI 11 2440 5,456 11 24,30 5,482 -0,40 0114 -0,535 0,593
Fat Mass (kg) 11 1853 9,018 11 17,39 9,551 -6,15 0493 -2,314 0,021*
BFP (%) 11 26,36 8,608 11 24,60 9,016 -6,67 0,575 -2,701  0,007*
Lean Mass (kg) 11 49,24 9565 11 50,13 8,719 1,80 0369 -1,735 0,083
1RM-S (kg) 11 39,59 17,599 11 83,54 27,374 111,01 0,625 -2934  0,003*
1RM-BP (kg) 11 28,12 9,960 11 3540 11,038 25,88 0625 -2936  0,003*
1RM-SP (kg) 11 17,63 6,064 11 26,97 8,959 52,97 0,625 -2936  0,003*
S-FNR 11 20,81 9516 11 4945 18,726 137,62 0,598 -2,805  0,005*
BP-FNR 11 14,36 2,838 11 24,27 7,001 69,01 0,626  -2938  0,003*
SP-FNR 11 1445 4,131 11 26,90 6,876 86,15 0,626  -2937  0,003*

*p<0,05, r= Effect Size, S= Squat, BP= Bench Press, SP= Shoulder Press, FNR= Fatigue Number of Repetitions,
RM= Maximal Repetition
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When the pre-post test measurements of the participants in the 4x6 strength training group in
Table 3 are examined; significance was detected in BFP, fat mass, SP, S and BP measurements among
the 1RM values, and in SP, S and BP measurements in FNR values. No significance was detected in lean
mass, body weight and BMI measurements.

The effect size results at the end of the study period shows that while BFP, SP, S, BP among the
1TM values and SP, S, BP among the FNR values have high effect size values, lean mass and fat mass
have medium effect size values, and BMI and body weight measurements have low effect size values.

Table 4. Comparison of The Control Group Pre-Post Test Values

Pre-Test Post-Test % Change
N X sb N X SD ' z P

Body Weight

(kg) 10 62,01 12,421 10 62,94 11,683 1,49 0467  -2,193 0,028*
BMI 10 22,71 2,800 10 23,01 2,483 1,32 0,449 -2,109 0,035*
Fat Mass (kg) 10 12,49 4817 10 13,28 4,128 6,32 0,467  -2,193  0,028*
BFP (%) 10 20,25 6,600 10 21,39 6,257 5,62 0467  -2,194 0,028*
Lean Mass (kg) 10 49,54 11,004 10 49,70 10,926 0,32 0,261 -1,228 0,219
1RM-S(kg) 10 3820 10,809 10 37,15 9,540 -2,74 0,184 -0,866 0,386
1RM-BP (kg) 10 26,58 8,322 10 26,01 8,156 -2,14 0,227  -1,068 0,285
1RM-SP (kg) 10 17,17 3,452 10 18,84 4,710 9,72 0,380 -1,785 0,074
S-FNR 10 18,40 4,647 10 20,00 5,849 8,69 0,438 -2,056 0,040*
BP-FNR 10 13,20 1,873 10 14,30 1,888 8,33 0,492  -2,309  0,021*
SP-FNR 10 14,50 3,135 10 14,40 3,747 -0,68 0,053 -0,250 0,803

*p<0,05, = Effect Size, S= Squat, BP= Bench Press, SP= Shoulder Press, FNR= Fatigue Number of Repetitions, RM=

Maximal Repetition

Examining the Table 4, among the pre-post test measurements of the participants in the control
group; while there was no significant difference in fat-free mass, SP, S and BP among the 1RM values,
and SP among the FNR values (p>0.05), significant differences were observed as there were increases in
fat mass, body weight, BFP, BMI and S and BP among the FNR values (p <0.05).

When the effect size values at the end of the 8-week training period were examined, no high effect
size values were observed in the participants in the control group. BFP, body weight, fat mass, BMI and
SP among the 1RM values, BP and S among the FNR values had medium effect size values. A low effect
was observed in lean mass, BP and S among the 1TM values, and SP among the FNR values.
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Table 5. Comparison of Post-Tests of Participants Applying The 3/7 and 4x6 Protocols

Group N X SD V4 p
i 3/7 11 62,20 12,067
Body Weight / 0723 0,470
(kg) 4x6 11 67,43 15,243
3/7 11 22,57 4,165
BMI -0,854 0,393
4x6 11 24,30 5,482
3/7 11 14,03 7,783
Fat Mass (kg) -0,689 0,491
4x6 11 17,39 9,551
3/7 11 21,81 9,899
BFP (%) -0,689 0,491
4x6 11 24,60 9,016
3/7 11 48,15 8,913
Lean Mass (kg) -0,624 0,533
4x6 11 50,13 8,719
3/7 11 96,74 35,158
1RM-S (kg) -0,625 0,532
4x6 11 83,54 27,374
3/7 11 36,37 8,314
1RM-BP (kg) 6 T 34,40 11,038 -0,165 0,869
3/7 11 28,81 8,693
1RM-SP (kg) -0,362 0,717
4x6 11 26,97 8,959
3/7 11 64,63 13,071
S-FNR -1,974 0,048*
4x6 11 49,45 18,726
3/7 11 27,27 6,482
BP-FNR -1,417 0,156
4x6 11 24,27 7,001
3/7 11 28,45 7,434
SP-FNR -0,462 0,644
4x6 11 26,90 6,876

*p<0,05, S= Squat, BP= Bench Press, SP= Shoulder Press, FNR= Fatigue Number of Repetitions, RM= Maximal
Repetition

On the table 5, where the post-test measurements of the training groups are compared, no
significance was found in lean mass, BMI, body weight, BFP, fat mass, S, SP and BP among the 1RM
values, and SP and BP among the FNR values. In the S-FNR measurement, a significance was observed
in favor of the participants in the group applying the 3/7 protocol (p <0.05).

DISCUSSION AND CONCLUSION

The research was carried out to investigate the effectiveness of the 3/7 strength training method,
which is a newer training method compared to traditional training methods, by comparing it with the
4x6 strength training method, which is one of the traditional methods. The study included 32
participants aged between 16-22, who volunteered to participate in the study and did not have any
health problems. Those who met the criteria for participation in the study were divided into 3 groups:
4x6 and 3/7 strength training groups and the control group, and the values measured as a result of the
applied strength training were compared statistically. The findings obtained as a result of the analyzes
were examined by scanning the literature.

When the body composition values of the participants in all groups in the current study were
examined; significant differences were observed in BMI, BFP, lean mass, fat mass and body weight
measurements compared to the pre-test measurements of the post-test measurements of the people in
the 3/7 training group. Based on the findings of the study, it was determined that the 3/7 training method
applied regularly for eight weeks had positive effects on all body composition measurements of the
participants. In the 4x6 strength training group, a significant improvement was observed in BFP, lean
mass and fat mass values. There was a significant difference in BMI, body weight, lean mass and fat
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mass values in the participants in the control group. However, as can be seen from the percentage
change values, this difference is due to the increase in these values. The reason for this may be that they
were inactive due to the epidemic during the eight-week training period and that they lived a sedentary
life because they were affected by this process. When the effect size values of the study were examined,
it was seen that the participants in the 3/7 strength training group showed high effect values in more
variables compared to those in the other two groups.

When the literature was examined, no study was found examining the effectiveness of the 3/7
strength training method on body composition measurements in sedentary individuals between the
ages of 16-22. For these reasons, the studies whose analysis results are given below also included studies
in different age groups and using different strength training methods.

Perez-Gomez et al. (20) stated in their study that the strength training they applied for 10 weeks
did not have any significant effect on the participants' BFP, BMI and fat mass values, and that there
were statistically significant increases in their lean mass values. Lo et al. (17) divided 30 male students
into 3 groups, namely endurance, strength, and control groups, and conducted a study for 24 weeks,
showing that no significant difference was observed between the groups in BMI, BFP, fat mass and body
weight values, and similarly, they stated that the lean mass values of the participants in the strength
training group increased significantly compared to those in the other groups. In a different study,
similar to the study in question, individuals who had not participated in any strength training program
for the last 5 months performed exercises for different muscle groups. It was stated that at the end of
the training period, the participants did not show significant improvements in any body composition
values, and the protocol applied only had a low effect on lean mass, muscle mass and fat mass values
(15). Similar to the study conducted in middle-aged men, it was found that as a result of 16-week
strength training for large muscle groups with increasing intensity every 4 weeks, although the body
weight values of the participants decreased, no significance was found, but significant decreases were
observed in BFP values (11).

When the findings and results of the studies conducted in the literature are compared with the
results of the study conducted to investigate the effectiveness of the 3/7 strength training method, it is
seen that although there are different studies, they support the results of the conducted studies, while
some studies in the literature, on the other hand, do not have similar results. The reasons for this may
be differences in exercise programs, strength training methods applied, training duration, and gender
and age of the participants. Considering the results obtained in the researched and above-mentioned
studies, it is seen that strength training methods, including the 3/7 strength training method, positively
affect body composition parameters.

When the maximum strength measurements of the participants in the groups before and after the
training were examined; it was determined that there were significant increases in all maximal strength
measurements of people in the 4x6 and 3/7 training groups. Based on these results, it is determined that
both training methods cause significant improvements in all maximum strength values of the
participants. However, in the control group, no significant difference was found in maximal strength
measurements at the end of the study.

When looking at the maximum strength values of the groups; It was observed that the 3/7 and
4x6 strength training groups showed a significant increase in strength compared to the control group in
all maximal strength measurements at the end of 8-week training. When the training groups were
compared, although there was no significant difference in the maximum strength values, it was
observed that the individuals in the 3/7 training group had much better values in all maximal strength
measurements compared to the participants in the 4x6 training group. Considering the effect size (r)
values, it was determined that the effect values were high in all pre- and post-test comparisons of the
4x6 and 3/7 training groups, while no high effect value was observed in any variable in the control
group.

When we look at the studies in the literature, in another study, similar to the current study where
the 3/7 strength training method was examined, 38 people between the ages of 18 and 26 who had never
applied any strength training program before were divided into 3 groups: 4x6, 8x6 and 3/7 strength
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training groups. During training, individuals applied the bench press (BP) movement with loads
corresponding to 70% of their maximal strength. At the end of the study, while significant increases
were detected in the BP values of the participants in all training groups, similar to our research, it was
stated that this increase was more pronounced in the 3/7 training group (14). Similarly, Stragier et al.
(24) in their study examining the 3/7 training method, they divided a total of 30 people between the ages
of 18 and 32, who had not implemented any strength training program in the 6 months before
participating in the study, into 3/7 and 8x6 strength training groups. During the study, participants
performed elbow flexion exercises with 70% of their maximum strength 2 days a week for 12 weeks.
Considering the study results, it is reported that although there were significant increases in the elbow
flexion movement measurements of the participants in both training groups, similar to our study and
the previous study mentioned above, this increase was greater in the participants in the 3/7 training
group, both as a percentage change value and as a maximal strength value. The findings obtained from
the two studies mentioned above, which are similar to our research, support the findings we put
forward in our study. In a study examining the effectiveness of different numbers of sets on maximal
strength, participants performed various lower body and upper body exercises of 8-12RM, divided into
groups as 1 set, 3 sets and 5 sets, for 24 weeks. Considering the study results, it was reported that
significant improvements were observed in the maximal strengths of the three groups in the exercises
(21). Kim et al. (12) examined the effectiveness of traditional and super slow training methods on
maximal strength in their study. In the study, participants were made to perform various exercises that
activated the chest, shoulder and leg muscles, with loads corresponding to 50-80% of their maximal
strength, similar to our research. As a result of the measurements made at the end of the training period,
significant increases were observed in the maximal strength of the participants in both training groups.
When the studies are examined, most of the studies have similar results to our study. Considering the
findings we obtained in the study and the studies in the literature mentioned above, it is seen that the
3/7 strength training method and other training methods applied, whose effectiveness we examined,
positively affect the maximum strength values of individuals.

When the fatigue repetition numbers (FRN) in the study are examined, it is seen that there were
significant increases in the FRN values of the participants in both training groups. Although the FRN
squat (S) value was significant among the training groups, it was determined that individuals in the 3/7
training method showed higher repetition increases in all other values, including percentage change
values, compared to individuals in the 4x6 training method. In addition, when the effect size values
were examined, while both training groups had high effect values, no high effect values were found in
any measurement in the control group.

In the study examining the 3/7 training method, that we examined in our study, participants had
the elbow flexion exercise performed with 70% of their maximum strength for 12 weeks. While
significant increases in FRN values were detected in both training methods used in the study at the end
of the training period, when the training groups were compared, it was revealed that the participants
who applied the 3/7 method showed better development compared to the 4x6 training group (24). In a
different study investigating the effects of different training frequencies on individuals' performance,
39 healthy participants who did not regularly apply a strength exercise program were included and
various lower body and upper body exercises were performed at different frequencies for 8 weeks with
increasing intensities every two weeks. In order to determine the FRN values of the participants, they
were asked to perform as many repetitions as they could in the selected movements before and after the
training, with 60% of their pre-test maximum strength. At the end of the 8-week exercises, it was
reported that all groups except the control group showed significant improvements in the FRN values
in the selected exercises (2). Chulvi-Medrano et al. (6) in their study conducted with 20 healthy
participants who were recreationally interested in sports, they had the participants perform BP and lat
pull down movements according to manual strength training and traditional strength training
principles. Participants were asked to repeat push-ups and pull-ups as many times as they could before
and after the training. At the end of the study, it was stated that while the FRN values of the participants
in both training groups increased, this increase did not cause any significance. While most of the studies
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examined are parallel to our research, the study of Chulvi-Medrano et al. does not support our research
results. This may be due to the application of different training programs, intensity of exercises and rest
periods.

This study was limited to 8 weeks and the criterion of not having participated in any strength

training programme in the last 6 months was sought in the participants included in the study. In
addition, the variables examined in the study were limited to 1RM, fatigue number of repetitions and
various body composition values.

In conclusion, both strength training methods, performed regularly for 8 weeks, resulted in
significant improvements in participants' various maximum strength, fatigue and body composition
parameters. When we compare the training methods between themselves, it is seen that although the
two methods caused improvements in the mentioned parameters, the participants in the group
applying the 3/7 protocol showed better development in these parameters. One of the important
advantages of the 3/7 training method is that the exercises are performed in less than 5 minutes, which
is especially important for people who have time constraints to exercise. In addition, this method can
be very important in situations such as easy inclusion in exercise sessions to train specific muscle groups

and in cases where there is little time allocated to physical fitness.
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Abstract

Basketball is a sport that combines physical abilities and technical skills. Dribble-shooting is one of the basic
skills of this sport, and it is important to have certain physical and motor characteristics to perform it successfully.
The physical development of 9-10-years-old female basketball players continues rapidly, and physical fitness levels
may vary during this period. This study investigated the relationship between selected physical and motoric
characteristics of 9-10-years-old female basketball players and their performance in dribble-shooting. Forty female
basketball players with a mean age of 9.50+0.51 years participated in the study. The data obtained in the study were
evaluated using SPSS 26.00 programme. Descriptive statistics (min., max., mean and standard deviation) were
given while evaluating the data. After the normality distribution was made in the analysis of the data, the
relationships between the data were evaluated by Spearman correlation since the data were not parametric. The
results obtained were evaluated at p<0.05 significance level. After physical measurements, balance, flexibility,
speed, hand grip, agility, jumping, ball throwing, and dribble-shooting performance tests were performed. No
correlation was found between selected physical and motor characteristics such as age, height, body weight,
flexibility, jumping, hand grip, ball throwing, agility, 20-meter sprint, balance, and arm length, with the dribble-
shooting performance of 9-year-old female basketball players. As a result, there is no relationship between the
selected physical and motoric characteristics of 9-10 years old female basketball players and their mobile shooting
(lay-up) skills.

Keywords: Basketball, correlation, female, dribble-shooting, motoric characteristics

Ozet

9-10 Yas Aras1 Kiz Basketbolcularin Secili Fiziksel ve Motorik Ozellikler ile Hareketli Sut (Turnike)
Becerileri Arasindaki iliski

Dribble-shooting bu sporun temel becerilerinden biridir ve basarili bir sekilde gerceklestirilebilmesi igin
belirli fiziksel ve motorik ozelliklere sahip olmak ©nemlidir. 9-10 yas arasi kadin basketbolcularin fiziksel
gelisimleri hizla devam etmekte ve fiziksel uygunluk diizeyleri bu dénemde degiskenlik gosterebilmektedir. Bu
¢alismada 9-10 yas aras1 kadin basketbolcularin segilmis fiziksel ve motorik 6zellikleri ile top siirme performanslari
arasindaki iliski arastirilmigtir. Calismaya yas ortalamasi 9.50+0.51 yil olan 40 kadin basketbolcu katilmistir.
Calismada elde edilen veriler SPSS 26.00 programi kullanilarak degerlendirilmistir. Veriler degerlendirilirken
tamimlayici istatistikler (min., max., ortalama ve standart sapma) verilmistir. Verilerin analizinde normallik
dagilimi yapildiktan sonra, veriler parametrik olmadigi i¢in veriler arasindaki iliskiler Spearman korelasyonu ile
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degerlendirilmistir. Elde edilen sonuglar p<0.05 anlamlilik diizeyinde degerlendirilmistir. Fiziksel 6l¢iimlerin
ardindan denge, esneklik, siirat, el kavrama, geviklik, sigrama, top atma ve top siirme-sut atma performans testleri
uygulanmustir. Yas, boy, viicut agirligi, esneklik, sigrama, el kavrama, top firlatma, ¢eviklik, 20 metre sprint, denge
ve kol uzunlugu gibi se¢ilmis fiziksel ve motorik 6zellikler ile 9 yasindaki kadin basketbolcularin top siirme-sut
atma performansi arasinda bir iliski bulunamamuistir. Sonug olarak, 9-10 yas grubu kadin basketbolcularin segilen
fiziksel ve motorik 6zellikleri ile hareketli sut (turnike) becerileri arasinda bir iligki yoktur.

Anahtar Kelimeler: Basketbol, kiz, korelasyon, motorik 6zellik, turnike.

INTRODUCTION

Basketball, a dynamic and complex sport that combines cyclic and acyclic movement structures, has
gained worldwide popularity (10,18). The aim of the basketball game is basically to score by putting the ball
into the basket as many times as possible and to prevent other teams from scoring during the given time.
Therefore, players need to have 6 individual technical skills for many basketball movements with or without
the ball during a match. These are dribbling, shooting, passing, rebounding, defensive and offensive skills
(24). The fact that each shot to the basket in basketball brings points shows that shooting techniques are
dominant for this branch and play a vital role in games. In particular, the dribble-shooting technique is a very
basic technique in basketball games because the number of points scored from a dribble-shooting performance
is the highest compared to other types of shots such as free throws or three-pointers (5,8,19).

The successful and efficient realization of all movements in basketball, especially the dribble-shooting
performance, depends on the motor and functional skills of the players. Motor skills play an important role in
the selection of young basketball players and in the progression of their game performance. This is especially
true for innate abilities that are difficult to reach the high-quality level required by modern basketball through
training alone (11). The necessity of physical conditioning components for each sport varies according to the
characteristics or characteristics of that sport and is orientated towards the demands of the sport. The explosive
power of the leg muscles is a physical conditioning component that cannot be ignored. The explosive power
and take-off power of the leg muscles are needed when making a dribble-shooting or putting the ball in the
opponent's basket. In addition, the strength of the arms and shoulder girdle, agility, coordination, balance,
flexibility, speed of cyclic and acyclic movements, anaerobic lactate and alactate capacities, shooting accuracy
and ball handling ability are other important elements in basketball (20,22,30,36). Basketball is a complex sport
that requires a high level of motoric skills. The development of these skills at a young age is critical for future
sporting success. The age group of 9-10 years is a period of rapid development of motoric skills and the skills
acquired during this period can significantly affect the performance of athletes in later ages (37). Balance plays
an important role in basketball, especially in defensive and offensive positions. Balance development in
children aged 9-10 years is closely related to the development of the central nervous system and
musculoskeletal system. Children in this age group show significant improvements in static balance tests such
as standing on one leg (38). Studies have reported that initiating balance training at an early age can be effective
in improving overall motoric performance (39). Flexibility is important for preventing injuries and increasing
the range of movement. Flexibility of muscle and connective tissues develops rapidly in this age group (40).
Flexibility, which is evaluated by tests such as sit-and-reach, should have an important place in the training
programmes of female basketball players. In the literature, it is emphasised that regular stretching exercises
are effective in the development of flexibility. Speed is associated with the ability to change direction suddenly
and react quickly in basketball (41). In children aged 9-10 years, sprint development is influenced by genetic
and environmental factors. Short distance sprint tests are commonly used to assess sprint performance in this
age group. Muscle fibre type composition and contractile properties change rapidly in children aged 9-10
years, with a transition from slow to fast in the vastus lateralis between 6-10 years (42). In 9-year-old children,
muscle differentiation develops rapidly with a higher percentage of fast-twitch muscle fibres and higher
muscle activation (43). Research shows that regular speed training contributes to speed development in this
age group. Hand grip strength is critical for ball control and passing ability in basketball. In this age group,
hand grip strength is considered as an indicator of general muscle strength (44). Jumping plays an important
role especially in offensive and defensive rebounding. Vertical jump tests are used as an indicator of explosive
strength. In the 9-10 age group, jumping ability increases in parallel with neuromuscular development (45).
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To date, many studies have investigated the performance parameters and physical characteristics of male and
female basketball players in various age groups (2,7,28,46).

However, studies investigating the relationship between the physical and motoric characteristics and
dribbling-shooting of female basketball players aged 9-10 years are limited in the literature. Therefore, the aim
of this study was to investigate the relationship between selected physical and motoric characteristics and
dribbling-shooting performances of 9-10 age group female basketball players. Our hypothesis is that there will
be a positive and significant relationship between selected physical and motoric characteristics such as
balance, flexibility, speed, handgrip strength, agility and jumping, and mobile shooting (lay-up) skills of 9-10
years old female basketball players.

METHOD
Participants

The participants consisted of 40 female athletes playing basketball regularly for at least 1 year. Before the
study, the participants and their parents were informed about the structure of the study, possible risks, and
that they could leave the study at any time, and their written consent was obtained that they voluntarily agreed
to participate. Athletes who had any injury, injury or medical procedure in the last three months were
excluded from the study.

Study protocol

In the study, body composition measurement, balance test, flexibility test, handgrip strength test, sprint
test, agility test, vertical jump test, and mobile throw (tourniquet) test were performed in one day respectively.
In the second repetition of the same movement, 2 min rest and 10 min rest between the stations were given.

Ethical approval and institutional permission

It was approved by the Scientific Research Ethics Committee that the research design was in compliance
with the Helsinki Declaration on Ethical Principles in Medical Research on Humans (2023/06).

Height and Body Weight Measurement

The body height, using a wall-mounted stadiometer (Holtain, UK) with an accuracy of +0.1 mm, and
the body weight, using the electronic laboratory scale (Seca, Vogel & Halke, Hamburg) with an accuracy of
+0.1 kg was measured.

Sit and Reach Test

The athlete sat without shoes on the flexion board with the soles of both feet placed on it. With her knees
tense, bending at the hip joint, she tried to take the ruler standing on the flexion board to the farthest point.
He was made to wait for a few seconds at the last point he reached. After resting for 5-10 seconds, the second
measurement was made and the best score was recorded.

Arm Length

The athlete sat in a chair with the trunk and head upright and knees at 90 degrees. The telescopic meter
was adjusted so that it was at the level of the athlete's shoulder head. The athlete positioned her arms parallel
to the floor with the palms facing forward. The athlete's stroke length was measured by pushing the middle
fingers of both hands with the telescopic meter.

Vertical Jump

The athlete was asked to jump on a Microgate witty, wirelles trainig timer (China) jump mat with feet
apart and upright to the highest point she could reach. The measurement was done 2 times and the best degree
was recorded.

Hand Grip Strength

To calculate the athlete's hand grip strength, a Baseline Smedley spring dynamometer (electronic-90 kg)
was used with the clamping lever spacing adjusted to the second knuckle of the fingers of each athlete. The
athlete made a trial by lightly squeezing the dynamometer once. At the end of the trial, they rested for 5-10
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seconds. Then, in a standing position, he held the dynamometer downwards so that the arm was tense. He
squeezed once with her left hand and once with her right hand with all her strength. The measured values
were noted.

Speed (20 m Sprint Test)

Participants performed a maximum sprint of 20 meters starting from a stationary standing position. To
avoid a premature start, they placed their forefoot on an additional line placed 20 cm behind the photocell.
Sprint times were measured with an accuracy of 0.01 s using three 1.2 m high and 1.5 m wide photocells
(Microgate, Bolzano, Italy).

Pro Agility Test

The pro agility test was marked with two guide funnels set up 4m 57cm to the left and right of the
start/finish photocell. The athlete stood ready with her feet 50 cm behind the funnel. The choice of stance and
direction was left to the participant’s preference. When the start command was given, she touched the marked
target with her hand, then ran towards the start, turned quickly and ran in the opposite direction of the second
marked target, touched it with her hand, turned again and quickly crossed the starting line and finished the
test. Before starting the test, the athletes were instructed to complete the set targets, run fast and maintain their
speed until the finish line was crossed (21).

Throwing the Ball Back

The athlete's legs are shoulder-width apart, and her back is facing the throwing area. They were asked
to throw the ball with both hands in front of them without falling backwards. After slightly bending their
knees, they quickly straightened their bodies and threw the 1 kg ball backwards with both hands. Uncontrolled
hits were not taken into account. Two throws were made. The best score was recorded.

Star Balance Test (SEBT)

The test was performed using a 2x2 m flat dry surface, a flat adhesive tape, and a meter. On the designated
floor, 4 strips cut 2 m long were glued so as to form 45-degree angles between them. The athlete was shoeless
for the test. The test was performed separately for the right and left feet. If the right foot was used, the test was
performed clockwise; if the left foot was used, the test was performed anti-clockwise. The athlete's hands were
on her waist throughout the test. The athlete reached the last point she could reach with her feet and lightly
touched the strip with her toe tip. Then she returned to the starting position (hands on the waist, foot in the
air, on one foot). A total of eight lines were completed in this way. Each time, the test administrator made a
mark with a pencil at the maximum point that the test participant could reach in order to be able to measure
it later. Participants were allowed to practice reaching in each of the eight directions six times to minimize the
learning effect (12,16). Following a 5-min rest period, participants performed three trials in each of the eight
directions. The best result was recorded. At the conclusion of all trials, the investigator measured the distances
of each excursion with a standard tape measure.

Dribble-Shoot Test

The first funnel was placed at a distance of 6 meters from the starting line and the other 3 funnels were
placed at equal intervals, 4.5 meters ahead of the first funnel. With the command, the athlete behind the
starting line was asked to move between the funnels and reach the basket. On the first shot, the player was
asked to shoot a right or left dribble-shooting from close range. If she was not successful, she was asked to
take the ball and make a dribble-shooting from any point. The movement continued until a successful point
was made. The time between starting and scoring was measured and recorded. This test is a method used to
evaluate the dribble-shooting in basketball (27).

Data Analysis

The data obtained in the study were evaluated using SPSS 26.00 program. Descriptive statistics (min.,
max., mean and standard deviation) were given while evaluating the data. After the normality distribution
was made in the analysis of the data, the relationships between the data were evaluated by Spearman
correlation since the data were not parametric. The results obtained were evaluated at p<0.05 significance level.
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FINDINGS

Table 1. Descriptive Statistics of the Participants (Mean+ SD)
N Min. Max. Mean+SD
Age(year) 40 9 10 9.50+0.51
Height (cm) 40 124 151 139.0+0.08
Body Weight (kg) 40 24 445 33.41+4.86
Sit and reach (cm) 40 10 29 20.85+5.46
Arm length (cm) 40 117 152 136.6+8.48
Jumping (cm) 40 10.0 34.0 21.36+6.70
Hand grip (right) 40 8.10 19.0 12.07+2.65
Hand grip (left) 40 7.20 16.10 11.30+1.94
Ball throwing (cm) 40 2.76 4.90 3.89+0.56
Agility (sec) 40 456 7.80 6.42+0.91
20-m sprint (sec) 40 4.10 6.30 5.16+0.54
Dribble-shooting (sec) 40 14.63 56.0 26.23+9.01
Star balance (cm) 40 57 90 70.95+8.63

Min: Minimum, Max: Maksimum, SD: Standart Deviation

The minimum, maximum, mean, and standard deviation of the physical and motor performance
parameters of the participants are presented in Table 1.

Table 2. The Relationship Between the Physical and Performance Parameters of The Participants and Dribble-
Shooting Value

Heig Body Arm . Hand Hand Ball s 20-m  Dribble-  Star
. Jumping . . . Agility . .
ht Weight length grip grip throwing sprint shooting balanc

(m) (kg (cm) m  ieh  ef)  (em) %) (seo) (sec) e
Age (year) 237 -215 446" 711 311 165 152 -709%* -095  -085 284
Height (cm) 694%*  918** 286 333* 318* .669**  -175  -562** -080 950%*
?k;y Weight 594%*  -073 278 A480** .645** 201  -417** 174 606
i h
(s:;‘;“d reac 134 043 216 432* 114 -076  -285  -023 -.065
é::; length 452+ 382* A419%* 650**  -400% -520** -017 860**
Jumping (cm) 233 063 185 -877** -268 197 292
Hand grip 642°% 534* 284  -203  .088 320*
(right)
Hand grip 570*  -117  -288 124 242
(left)
Ball
throwing -252  -572** 028 .566%*
(cm)
Agility (sec) 203 -100 -189
20-m sprint .061 -.459**
(sec)

*: p<0.05, **: p<0.01

When the relationship between the physical and performance parameters of the participants and dribble-
shooting values was examined, no statistically significant correlation was found between the parameters.
There was a positive correlation between age and arm length and jump parameter, while there was a negative
correlation between age and agility parameter. A positive correlation was found between height and body
weight, arm length, hand grip (right-left), ball throwing, 20 m sprint and balance parameters. There was a
positive correlation between body weight and arm length, hand grip (left), ball throwing and balance
parameter, while a negative correlation was found in the 20 m sprint parameter. There was a positive
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correlation between sit and reach and hand grip (left) parameter. Arm length was correlated with all
parameters except dribble-shooting performance score. A negative correlation was found between jump
height and agility. There was a positive correlation between hand grip strength-right and hand grip-left, ball
throwing and balance. There was a positive correlation between hand grip left and ball throwing. A negative
correlation was found between 20 m sprint and balance (Table 2).

DISCUSSION AND CONCLUSION

In this study, the relationship between selected physical and motoric characteristics of 9-10 years old
female basketball players and the dribble-shooting performance was investigated.

The dribble-shooting is the most frequently used scoring method in basketball games (34). The dribble-
shooting consists of three stages. These are approach, jump and release phases. Therefore, for a successful
dribble-shooting performance, the explosive power of the leg muscles is needed in the transition from the
approach phase to the jump phase. Since the dribble-shooting is made by jumping on one foot, the balance
must be developed, and the joints must have flexibility capacity. Because when sending the ball to the hoop,
the feet and hands are expected to move in a flexible structure (31,35). Candra (4), in a study conducted on
secondary school basketball players, shows that there is a strong relationship between flexibility and dribble-
shooting performance (r=0.934). A significant relationship was found between speed endurance and height in
female volleyball players aged 11-13 (47). However, unlike this study, no significant correlation was found
between flexibility and dribble-shooting performance in our study (p>0.05). The reason for the difference in
this study may be that the age scale of the population was older than our study.

Another important factor for basketball performance is dynamic balance. Studies have shown that
basketball players with better dynamic balance tend to have better performance in various physical
characteristics such as height, sitting height, body weight, lean body weight, upper body strength, lower body
muscular endurance, lower body muscular strength, speed and agility (3,6,13,14,15). In our study, significant
correlations were found between balance and height, body weight, arm length and upper extremity strength.
Therefore, it can be said that the results of our study support the above study. There is a lack of studies
investigating the relationship between dynamic balance and basketball performance. It is important for
basketball players to have good dynamic balance because it can contribute to their overall stability,
coordination and ability to maintain control during dynamic movements on the court.

In sports where the ball is played with the hand, the player needs to achieve optimum coordination to
generate maximum speed in the throwing performance of the upper arm, and when performing the throw,
the player must use all body parts from ankle to wrist when ready to throw. The ball throwing process starts
with the movement of the legs and ends with the rapid movement of the torso and arms together and the ball
leaving the throwing hand (25). When the relationship between ball throwing and hand grip strength as the
throwing performance of the upper arm was examined, a significant positive correlation was found between
ball throwing and hand grip strength (right/left) (r=0.534, p<0.05; r=0.570, p<0.05, respectively). Similar to our
study, a high positive correlation was found between ball throwing and hand grip strength (right/left) (r =
906, p<0.01; 1= .874, p<0.01, respectively) in handball players.

Finally, when sprint and agility performance were evaluated as the characteristics affecting performance
in basketball, no significant relationship was found between sprint and jump performances (r=-.268, p>0.05).
Studies investigating the relationship between sprint and lower extremity muscle strength performance have
different limitations and have so far reported only weak or no relationship (1,29). Body size is very important
for basketball players, especially for centers, and may be one of the reasons for the lack of a relationship
between strength and single sprint performance. In the present study, height (r=-.562) and body weight (r=-
.417) were negatively correlated with 20 m sprint performance.In contrast to this study, Tagkin et al. (32) found
a significant positive correlation (p<0.05) between age and height of soccer players and 20 m sprint
performance (r=0.287; r=0.430, respectively). Rios et al. (2023) found direct relationships between height, arm
span, jumping performance and body mass index of 9-10 years old Portuguese female handball players (48).

Hoffman et al. (17) stated that "differences in power produced by simultaneous or sequential movement
of the legs, or by active or passive upper body musculature, can have a profound effect on power expression".
The relationship between linear sprint and agility performance has been examined by few studies (23,26,33).
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Therefore, our discussion is limited. "Since sprint requires the development of muscle strength along with the
development of the nervous system, it may not make a great progress until adolescence (9). Furthermore, the
main energy sources used during sprint performance are ATP and PC. In children and young people, the
capacity of these energy sources is generally lower than in adults. Another reason for this low capacity is the
limited muscle strength of young people. Over time, as muscle strength increases with age, sprint performance
usually improves." However, longitudinal and more comprehensive studies are needed.

Differences in these studies may be due to limitations such as sample size, number of trials performed,
testing participants at only one level, time of year when data was collected, and age group. The fact that this
age group is the period when muscle fibril types are just becoming apparent and the development of
acceleration is not yet complete may also be the reason for the differences in the study.

CONCULUSION

As a result, no correlation was found between selected physical and motor characteristics such as age,
height, body weight, flexibility, jumping, hand grip, ball throwing, agility, 20-meter sprint, balance, and arm
length, with the dribble-shooting performance of 9-10 years-old female basketball players.
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Abstract

The main purpose of this study is to examine the relationships between high school students' attitudes
towards e-sports and their loneliness and happiness levels. The research group consists of 360 high school
students studying in high schools in Yozgat province in 2024. 175 (48.6%) of the participants were male and 185
(561.4%) were female. E-sports Attitude Scale, UCLA Loneliness Scale Short Form, Oxfort Happiness Scale Short
Form were used as data collection tools. Descriptive statistics, Pearson correlation analysis and multiple linear
regression analysis were used. According to the findings, a low level, positive and significant relationship was
found between cognitive attitude, which is one of the attitudes towards e-sports, and loneliness and happiness. A
medium level, positive and significant relationship was found between affective attitude and loneliness, and a
low level, positive and significant relationship was found with happiness. There was a medium level, positive
and significant relationship between behavioral attitude and loneliness and a low level, positive and significant
relationship with happiness. It was concluded that affective and behavioral attitudes affect loneliness by 12%. As
a result, it was observed that as high school students' attitudes towards e-sports increased, their feeling of
loneliness increased and their happiness levels increased at a low level. Especially affective and behavioral
attitudes were found to have an effect on loneliness by 12%. These findings suggest that e-sports may increase
social isolation for some students, but it provides a low level increase in happiness levels. The findings examine
the relationship between attitudes toward e-sports and psychosocial factors such as loneliness and happiness,
providing significant data on high school students' experiences in this area. Additionally, it offers a new
perspective to the literature on understanding the effects of e-sports on individuals' social and emotional states.

Keywords: Attitude, E-sport, Loneliness, Happines, High School Students.

Ozet

Lise Ogrencilerinde E-Spora Yonelik Tutumlar, Yalnizlik ve Mutluluk Arasindaki iligkinin
incelenmesi

Bu calismanin temel amaci lise &grencilerinin e-spora yonelik tutumlar ile yalnizhik ve mutluluk
diizeyleri arasindaki iliskiyi incelemektir. Arastirma grubunu 2024 yilinda Yozgat ilindeki resmi ortadgretim
kurumlarinda 6grenim goren 360 lise 6grencisi olusturmustur. Katilimcilarin 175'1 (%48,6) erkek ve 1851 (%51,4)
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kadindir. Veri toplama araglar1 olarak, E-Spor Tutum Olgegi, UCLA Yalnizlik Olgegi Kisa Formu ve Oxford
Mutluluk Olgegi Kisa Formu kullanilmigtir. Verilerin analizinde tanimlayici istatistikler, Pearson korelasyon
analizi ve ¢oklu dogrusal regresyon analizi kullanilmistir. Elde edilen bulgulara gore e-spora yonelik
tutumlardan biri olan biligsel tutum ile yalnizlik ve mutluluk arasinda diisiik diizeyde, pozitif ve anlaml bir iligki
bulunmustur. Duygusal tutum ile yalnizlik arasinda pozitif yonde, orta diizeyde ve anlaml bir iligki, mutluluk
ile ise pozitif yonde, diisitk diizeyde ve anlaml: bir iliski bulunmustur. Davranigsal tutum ile yalnizlik arasinda
pozitif yonde, orta diizeyde ve anlamli bir iliski, mutluluk ile ise pozitif yonde, diisiik diizeyde ve anlamli bir
iliski bulunmustur. Duygusal ve davranissal tutumlarin yalnizligi %12 oraninda etkiledigi sonucuna varilmistir.
Sonug olarak lise 6grencilerinin e-spora yonelik tutumlar1 arttikca yalnizlik duygularmmin arttign ve mutluluk
diizeylerinin diisiik diizeyde arttig1 tespit edilmistir. Ozellikle duygusal ve davramissal tutumlarin yalnizlik
iizerinde %12 oraninda etkili oldugu bulunmustur. Bu bulgular, e-sporun baz1 6grenciler igin sosyal izolasyonu
artirabildigini ancak mutluluk diizeylerinde diisiik diizeyde bir artis sagladigini diisiindiirmektedir. Bulgular, e-
spora yonelik tutumlar ile yalmizlik ve mutluluk gibi psikososyal faktorler arasindaki iliskiyi inceleyerek, lise
ogrencilerinin bu alandaki deneyimlerine iliskin 6nemli veriler sunmaktadir. Ayrica, e-sporun bireylerin sosyal
ve duygusal durumlari {izerindeki etkilerini anlamaya yo6nelik literatiire yeni bir bakis acis1 kazandirmaktadir.

Anahtar Kelimeler: Tutum, E-Spor, Yalnizlik, Mutluluk, Lise Ogrencileri.

INTRODUCTION

Rapid developments in the field of technology in today's world have caused radical changes in the
field of sports as in every field. One of the most important of these radical changes is thought to be the
replacement of traditional games with games played in virtual environments. As a matter of fact, games
played in physical environments such as streets, neighborhoods or sports fields in the past have turned into
games played in virtual environments through computers, tablets or smartphones in today's world. The fact
that computers, tablets, and smartphones are becoming more technologically useful every day, along with
the widespread use of the internet, has led to an increasing interest in virtual games. Games played in virtual
environments have paved the way for changes in the field of sports and created the concept known as e-
sports in today's world.

E-sports include games that are played in online environments and can be played both individually
and as a team. According to Wagner (29), e-sports is defined as a sporting activity with its own rules, played
in virtual environments and involving a sense of winning and competition. Newzoo (19), on the other hand,
defines it as individual or team competitions organized in a competitive environment for a specific purpose.
As mentioned earlier, the rapid developments in the field of technology have increased the number of
people interested in e-sports day by day and paved the way for e-sports to become a very popular sports
field in today's world. Reports and studies on e-sports also support this idea.

According to the report of Statista (25), the number of e-sports viewers, which was around 435 million
in 2020, reached 489 million in 2021, 532 million in 2022, and this figure is expected to reach 640 million in
2025. When we look at the report of the same institution for 2022, it is estimated that the e-sports revenue,
which was 996 million dollars in 2020, was 1.13 billion dollars in 2021, 1.38 billion dollars in 2022 and will
reach 1.86 billion dollars in 2025 (26). According to the report prepared by Newzoo (20), the audience of 532
million people in 2022 is expected to be over 640 million in 2025.

Looking at the reports prepared on e-sports data, it is possible to say that e-sports will be preferred by
many more people in the coming years, and that both the number of players, the number of viewers and the
time allocated to e-sports by individuals will increase every year. Especially as a result of the increase in the
time allocated to e-sports, it is possible to see some psychological and sociological problems in individuals.
Two of the most important of these psychological and sociological problems are thought to be loneliness and
happiness. As a matter of fact, it can be said that individuals who spend too much time on e-sports will
move away from their social circles, weaken their friendships and lead an asocial life. As a result, it will be
inevitable for them to face the feeling of loneliness. It is estimated that the resulting sense of loneliness will
lead individuals to a more unhappy life. For this reason, it is thought that there is a relationship between
attitude towards e-sports, loneliness and happiness.
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Therefore, the aim of this study is to examine the relationship between attitude towards e-sports,
loneliness and happiness in high school students. Within the framework of this main purpose, the following
question was sought to be answered.

1.What is the relationship between attitude towards e-sports, loneliness and happiness in high school
students?

METHOD
Research Model

This research is based on the relational survey model. The relational survey model is a research
approach that aims to determine the relationships between two or more variables. This model aims to reveal
the relationships between variables as they are without any intervention (5).

Population-Sample (Research Group)

The research group of this study consists of 360 high school students studying in various types of high
schools in Yozgat province in 2024. 175 (48.6%) of the participants were male and 185 (51.4%) were female. In
sample selection, the convenience sampling method was used. Convenience sampling is a sampling method
in which the researcher selects the easiest and most appropriate participants from the target population (8).
This method was preferred because it saves time and cost.

Data Collection

This research was conducted in accordance with the principles of the Helsinki Declaration, and ethical
approval was obtained from the Ethics Committee of Yozgat Bozok University with the decision dated
28.06.2024 and numbered 15/31. The data collection process of the study was carried out entirely online,
considering the technological possibilities of today. In this context, participants were able to easily access the
online data collection form created via the Google Forms platform using their personal computers or
smartphones. The time required for participants to complete the scales ranged between 5 to 10 minutes on
average. The primary reasons for choosing the online data collection method in the study include significant
advantages such as facilitating the data processing process, enabling rapid access to a wide participant pool,
minimizing the risk of data loss, ensuring a high rate of voluntary participation, and particularly providing
the opportunity to conduct research on sensitive and confidential topics. These advantages make the online
data collection method a prominent choice in modern research processes (Kiling ve Firat, 2017).

Data Collection Tools
E-Sports Attitude Scale

The scale was developed by Savas and Turan (23) to measure participants' attitudes towards e-sports.
The scale consists of 18 items and 3 sub-dimensions (cognitive, affective and behavioral). The evaluation of
the items of the scale is made with a 5-point Likert-type rating (1=Not at all; 5=Totally agree). Cognitive sub-
dimension: It refers to the knowledge and thoughts that an individual has about a subject. In the context of
e-sports, the individual's knowledge about e-sports and having a certain opinion on this subject are
evaluated under this dimension. Example item: I have sufficient knowledge about e-sports. Affective sub-
dimension: It covers an individual's emotional reactions and attitudes towards a subject. In the e-sports
example, emotional responses such as a person's interest in e-sports, excitement or satisfaction towards e-
sports belong to this dimension. Example item: Winning in e-sports excites me. Behavioral sub-dimension: It
includes an individual's behaviors and actions towards a specific topic or situation. In the context of e-sports,
activities such as participating in e-sports events, producing e-sports-related content, or watching e-sports
matches reflect the behavioral dimension. Example item: I participate in e-sports every chance I get. The
lowest score that participants can get from each sub-dimension of the E-sports Attitude Scale (cognitive,
affective, and behavioral) is 6, and the highest score is 30. The Cronbach Alpha value in the original form of
the scale was .92.
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UCLA Loneliness Scale Short Form

In order to determine the loneliness levels of the participants, Russel, Peplau and Ferguson (22) first
developed a 20-item scale. Then, Hays and DiMatteo (12) created an 8-item short form of the 20-item scale.
The short form of the scale was adapted into Turkish by Dogan, C6tok, and Tekin (7). The scale consists of a
total of 8 items and a single sub-dimension. The items of the scale are evaluated with a 4-point Likert-type
rating (1=Never; 5=Always). Sample item: I have no friends. The lowest score that participants can get from
the UCLA Loneliness Scale Short Form is 8 and the highest score is 32. High scores on the scale are
interpreted as a high level of loneliness. Cronbach's Alpha value in the original form of the scale was found
to be .72.

Oxfort Happiness Scale Short Form

It was developed by Hills and Argyle (13) to assess the happiness levels of the participants. The scale
was adapted into Turkish by Dogan and Akinci-Cotok (6). The scale consists of a total of 7 items and one
sub-dimension. The items of the scale are evaluated on a 5-point Likert-type scale (1 - Strongly Disagree, 5 -
Strongly Agree). Sample item: I am quite satisfied with everything in my life. The lowest score that can be
obtained from the scale is 7 and the highest score is 35. Higher scores on the scale indicate higher happiness
level scores. The Cronbach Alpha value in the original form of the scale was .74.

Data Analysis

Data analysis was performed using the IBM SPSS Statistics 24 (IBM SPSS Corp., Armonk, NY, USA)
package program. After checking for missing or incorrect data entry, the kurtosis and skewness values of the
data included in the analysis were examined. Skewness and kurtosis values between -1.5 and +1.5 are
considered as normal distribution (27). Within the scope of this research, it was concluded that kurtosis
values were between -,385-,197 and skewness values were between -,016-,209. In addition, Durbin Watson
test was used to check whether there is autocorrelation among the variables. The Durbin Watson value is
expected to be between 1.5 and 2.5 (15). According to the analysis, it is concluded that there is no
autocorrelation between the variables. Cook distance value was used for extreme value control, which is one
of the assumptions of regression analysis. In the study, Cook distance values ranged between .087 and .000.
As stated by Cook and Weisberg (4), a value less than 1 indicates that there is no outlier in the data set. In
addition, a correlation greater than 0.90 between independent variables in regression analysis is considered
as multicollinearity. Multicollinearity is an undesirable situation in regression analysis (21). In the analyses
conducted within the scope of this research, the highest correlation coefficient between independent
variables was found to be 0.67. This result shows that there is no multicollinearity problem in the data set.
The statistical significance level was set as 0.05 in the analyses. Descriptive statistics, Pearson correlation
analysis and multiple linear regression analysis with enter method were used in the analysis of the data. For
the "r" coefficient obtained in Pearson correlation analysis; 0.1-0.3=Low, 0.3-0.5=Medium, 0.5-1=High
correlation (3).

FINDINGS

This section includes the description of the data obtained and the analysis of the relationships between
students’ e-sports attitudes, loneliness and happiness levels.

Table 1. Descriptive Statistics of Variables

Minimum Maksimum Mean SD Cronbach Alpha
Cognitive 9 30 17.99 4.235 .75
Affective 9 26 17.67 3.853 77
Behavioral 6 30 17.69 4.407 81
Loneliness 8 34 19.42 5.539 .80
Happiness 10 32 21.38 4.101 .70

Table 1 presents the minimum, maximum, mean, standard deviation, and Cronbach Alpha values
for the participants' attitudes towards e-sports, loneliness, and happiness scores. Based on these values, the
mean scores for the sub-dimensions of attitudes towards e-sports (cognitive, affective, and behavioral), as
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well as loneliness and happiness, are observed to be slightly above the moderate level when considering the
score ranges of the respective scales.

Table 2. Correlation Analysis of the Relationship Between Variables

Loneliness Happiness
Cognitive .242% 176*
Affective .344% 177%
Behavioral .312* .094*

The positive correlational relationships between the variables are shown in Table 2. As a result of the
analyses, a low level, positive and significant relationship was found between cognitive attitude, which is
one of the attitudes towards e-sports, and loneliness (r= .242; p<0.05), while a low level, positive and
significant relationship was also found between cognitive attitude and happiness (1= .176; p<0.05). A
medium level, positive and significant relationship was found between affective attitude and loneliness (r=
.344; p<0.05), whereas a low level, positive and significant relationship was found between affective attitude
and happiness (r= .177; p<0.05). Similarly, a medium level, positive and significant relationship was found
between behavioral attitude and loneliness (r= .312; p<0.05), while a low level, positive and significant
relationship was found between behavioral attitude and happiness (r=.094; p<0.05).

Table 3. Regression Analysis of Students' Attitudes Towards E-Sports Predicting Loneliness and

Happiness Variables
Dependent Variable Independent Variable B SH Beta t p Corrected R2
Cognitive -.017 .094 -.013 -.184 .854
Loneliness Affective 273 .100 190 2.741 .006 12
Behavioral 263 .084 .209 3.145 .002
Cognitive 126 .073 130 1.731 .084
Happiness Affective 135 077 127 1.752 .081 .03
Behavioral -.057 .065 -.061 -.883 .378

In Table 3, regression analysis results regarding the prediction of students' attitudes towards e-
sports, loneliness and happiness levels are presented. According to the findings, cognitive attitude, which is
one of the attitudes towards e-sports, does not explain loneliness significantly F(3.356)=11.378, p>0.05.
Affective attitude F(3.356)=36.448, p<0.05 and behavioral F(3.356)=38.654, p<0.05 explained loneliness by
12%. It is seen that attitudes towards e-sports do not significantly explain happiness F(3.356)=4.876, p>0.05.

DISCUSSION AND CONCLUSION

In this study, the effects of high school students' attitudes towards e-sports (cognitive, affective and
behavioral) on their loneliness and happiness levels were examined. The results obtained are both consistent
with the findings in the literature and differ in some respects. In this section, the findings will be discussed
in more detail and compared with current research in the literature.

First of all, when the effect of cognitive attitude on loneliness and happiness was examined, a low
level, positive and significant relationship was found. This finding indicates that the cognitive aspect of e-
sports increases students' feelings of loneliness at a low level, while increasing their happiness levels at a low
level. This can be explained by the fact that the cognitive aspect of e-sports focuses more on knowledge and
strategy development and emphasizes individual performance rather than social interaction (11). Moreover,
the limited effect of cognitive attitude on loneliness and happiness may also be related to the fact that e-
sports are generally based on individual achievement and competition (24). These findings suggest that the
cognitive aspect of e-sports has a limited impact on social connections and that focusing on individual
achievement may increase feelings of loneliness, but does not lead to a significant increase in happiness
levels.

The effect of affective attitude on loneliness was found to be medium level, positive and significant.
This finding suggests that the affective aspect of e-sports may moderately increase students' feelings of
loneliness. While e-sports communities can create strong emotional bonds and a sense of belonging among
players (9), it should not be ignored that these bonds can also increase social isolation in some cases. In this
context, the potential of e-sports to provide social support may increase rather than decrease feelings of
loneliness for some students (16). However, the effect of affective attitude on happiness was found to be low,
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positive and significant. This result suggests that the affective aspect of e-sports increases the level of
happiness at a low level, but is not effective enough in general. This suggests that the affective aspect of e-
sports is more effective in increasing the feeling of loneliness, but it is limited in increasing the overall level
of happiness. These findings call for a deeper examination of the complex effects of e-sports on social
interactions and emotional bonds (2).

The effect of behavioral attitude on loneliness was also found to be medium level, positive and
significant. This finding suggests that behavioral participation in e-sports may moderately increase students'
feelings of loneliness. Participation in e-sports activities can reduce the feeling of loneliness by increasing
students' social interactions, but in some cases it can also increase social isolation (14). While the fact that e-
sports is seen as a social activity and enables the establishment of social ties between players may be
effective in reducing the feeling of loneliness, the fact that these ties replace face-to-face interactions in some
cases may increase the feeling of loneliness (28). However, the effect of behavioral attitude on happiness was
found to be low, positive and significant. This result shows that behavioral participation in e-sports increases
students' overall happiness level at a low level, but it is not effective enough. This suggests that despite the
potential of e-sports to provide social interaction, it remains limited in increasing individuals' overall
happiness levels (30).

According to the regression analysis results, cognitive attitude does not have a significant effect on
loneliness. This shows that students' knowledge and thoughts about e-sports do not directly affect their
feelings of loneliness. However, affective and behavioral attitudes had a significant effect on loneliness and
explained 12% of loneliness. This finding reveals that students' emotional ties to e-sports and their level of
participation in e-sports activities are important in increasing their feelings of loneliness. The effect of
affective attitude on loneliness can be interpreted as the positive emotions that students feel towards e-sports
may increase social isolation and therefore increase their feelings of loneliness. Since e-sports activities are
usually carried out individually and concentrated online, it may lead to a decrease in face-to-face social
interactions and thus increase feelings of loneliness (18). Similarly, the effect of behavioral attitude on
loneliness suggests that students' active participation in e-sports activities may increase their feelings of
loneliness by reducing opportunities for physical social interaction (17). The findings regarding happiness
level show that attitudes towards e-sports do not explain happiness in a significant way. This result reveals
that students' cognitive, affective or behavioral attitudes towards e-sports do not have a significant effect on
their overall happiness levels. To further examine the impact of e-sports on individuals' overall life
satisfaction and happiness levels, other variables and moderators may need to be considered (1).

In conclusion, this study shows that the emotional and behavioral aspects of e-sports are effective in
increasing high school students' feelings of loneliness. However, the cognitive aspect of e-sports has no
significant effect on loneliness and happiness. These findings suggest that e-sports can play an important
role in increasing students' feelings of loneliness in social and emotional contexts, but it is limited in
increasing the overall level of happiness.

SUGGESTIONS

In line with the findings of this study, various suggestions can be made to better understand the
effects of high school students' attitudes towards e-sports on their loneliness and happiness levels and to
minimize the negative effects. First of all, e-sports clubs and activities can be organized in schools to
encourage students to increase their social interactions. In this way, e-sports can be transformed from an
individual activity into a social activity. In addition, guidance services and awareness-raising programs can
be organized for students to engage in e-sports in a balanced way. Students can be encouraged to adopt a
balanced lifestyle by suggesting them to engage in different social and physical activities in addition to e-
sports. Finally, parents and teachers can closely monitor students' e-sports activities and provide support
and guidance when necessary. Such approaches can help students increase their happiness levels in a
healthier way while reducing feelings of loneliness.
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Abstract

The primary aim of this study is to assess the efficiency of the coach training system in Turkey, with a
specific focus on shooting coaches, and to gather the views of working, retired and volunteer coaches working in
this field regarding this training. The research follows a correlational survey model and targets shooting coaches,
encompassing both air and firearms disciplines, who possess coaching certificates and were actively engaged in
coaching roles in Turkey during the year 2023, whether voluntarily or on a tenured or non-tenured basis. The
research sample comprises 307 coaches, selected through simple random sampling from the larger population.
Data for the study were collected through questionnaires. To this end, the researcher developed a questionnaire
consisting of two parts, drawing on the existing literature and expert opinions. Statistical methods included
descriptive statistics, Pearson correlation analysis, and regression analysis (using Hayes' PROCESS model) to
evaluate relationships and potential moderating effects between variables, facilitated by the SPSS 25 program, were
employed for data analysis. Results indicate that the overall sentiments of coaches in Turkey regarding the
adequacy of coaching education in terms of content, duration, and facilities, as well as its impact on athletes” skills
and performance, and the coaches” personal development through education, tended to be negative. Conversely,
there were very strong (0.90<r) positive and statistically significant (p<0.05) correlations between participants’
levels of agreement in their views on the adequacy and effectiveness of coach training and its benefit to the
instructor. Furthermore, it was established that coaches” views on the benefit of coach training to the instructor did
not exert a moderating influence on the relationship between their views on the adequacy and effectiveness of
training (p>0.05).

Keywords: Sports Management, Coaching, Training, Shooting.

Ozet

Tiirkiye’de Antrenér Egitiminin Yeterliligi ve Aticilik Sporuna Ozgii Degerlendirilmesi

Bu arastirmanin temel amaci, aticilik antrendrleri {izerinde odaklanarak Tiirkiye’deki antrendr egitim
sisteminin yeterliligini degerlendirmek ve bu alanda gorev yapan, emekli olan ve géniillii antrendrlerin bu egitime

yonelik goriislerini toplamaktir. Arastirma, iliskisel tarama modeli ¢ercevesinde yiiriitiilmiistiir. Aragtirmanin
evrenini, bir antrendrliik belgesine sahip olarak goniillii, kadrolu veya ticretli olarak 2023 y1li igerisinde Tiirkiye’de
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antrenorliik yapan aticilik (havali ve atesli silahlar brans:) antrendrleri olusturmustur. Aragtirmanin 6rneklemi ise
evren igerisinden basit rastgele drnekleme yoluyla ulasilan toplam 307 antrendrden olusmaktadir. Aragtirmanin
verileri, anket yontemi ile toplanmistir. Bunun igin arastirmaci tarafindan, literatiire ve uzman goriislerine
basvurularak iki boliimden olusan bir anket hazirlanmistir. Arastirmada veri analizi igin nicel yontemlere
bagvurulmustur. Bu baglamda, SPSS 25 programi kullanilarak verilerin ayrmntili analizi gergeklestirilmistir.
Arastirma sonucunda ilk olarak Tiirkiye’deki antrendrlerin, antrendrliik egitiminin igerik, siire ve imkanlar
bakimindan yeterligi; antrenorlitk egitiminin sporcunun becerileri ve performansi {izerindeki etkisi ve verilen
egitimin kendilerine sagladig1 katki hakkindaki goriislerinin genel olarak olumsuz 6zellikler gésterdigi bulgusuna
ulagilmigtir. Ote yandan, katilimcilarin antrenérliik egitiminin yeterligi, etkinligi ve egitim verene yaptig1 katki ile
ilgili goriislere katilim diizeylerinin tamami arasinda ¢ok giiclii diizeyde (0,90<r) pozitif ve anlaml (p<0,05) iliskiler
bulunmustur. Ayrica antrendrliik egitiminin egitim verene yaptig1 katkinin, antrendrlerin egitimin yeterligi ve
etkinligi ile ilgili diisiinceleri arasindaki iliskide moderator (diizenleyici) etkiye sahip olmadig1 sonucuna
ulagilmustir (p>0,05).

Anahtar Kelimeler: Spor Yonetimi, Antrenorliik, Egitim, Aticilik.

INTRODUCTION

Sport is a discipline that contributes to individuals” mental, physical, social and emotional development.
This occurs through the improvement of knowledge, skills and leadership abilities, and also allows individuals
to make use of their free time and relieve stress by getting away from everyday problems (10). Athletes
represent a specific demographic segment and symbolize a remarkable community in terms of their daily
routines and social status. However, activities such as challenging training programs and long camp periods
can negatively affect their socio-cultural lives, families, and friendships outside the team, and even their work
or school lives. Moreover, athletes are individuals who have to compete against thousands of people they do
not know and who are either admired or harshly criticized by these people (8). Considering all these factors,
athletes must possess certain characteristics such as adaptation, motivation, communication, and leadership
(11).

A critical factor in achieving success is that in team sports, different individuals coordinate and work in
harmony, create a team spirit and focus on a common goal. This process takes place through the dedicated
efforts of the coach, whose ability to manage the team, maintain the team’s performance with interventions at
the right time and place, and act by considering future and expected events with his/her own skills and unique
working philosophy, reveals his/her command of the team. Individual sports, on the other hand, require more
agility and athleticism, and in these sports, personal responsibility is more evident. This situation tends to
create more stress and anxiety for athletes. In this context, unlike team sports, the coach has to prepare and
plan individual training programs by understanding all the characteristics of athletes (13).

Individuals” ability to acquire certain characteristics is largely influenced by sports instructors, and the
first group that comes to mind among sports instructors is usually coaches. Coaches are regarded as
practitioners of continuous and collective activities that aim in the initial stage to bring out and develop the
individual’s characteristic features and to strengthen their natural dynamism. In the second stage, they are
defined as people who facilitate group members to jointly accomplish tasks that they cannot achieve
individually, and who assume management responsibility. As can be understood from these definitions,
coaches can be considered as the cornerstone of sports. Therefore, increasing the opportunities offered to
coaches and giving them a good education will directly affect the performance of the individuals they are to
train. This will be made possible with a well-prepared and implemented coach training program (10).

Furthermore, a coach is a person who can effectively and efficiently use the technical and tactical
knowledge required for the athlete to be successful in his/her discipline, and who can develop different
strategies and solutions for the problems he/she encounters and implement them successfully on the field. In
this regard, the coach focuses on the skills of influencing, effective communication and correct guidance in
coaching practice, which guides athletes correctly and is considered a leadership art (6).
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The term “coach” originally referred to a superior type of carriage first built in the 15th century in the
small town of Kocs in Hungary and is still used to describe a type of transport today. The term was first used
in the sense of “trainer” in the field of education in 18th century England, when it referred to a tutor who
“carried” students through their exams. The word was first used for athletic coaches in the 1880s. A coach is a
person who uses all their capacity for a single purpose, whether it be in team or individual sports. This involves
aiming for the athlete to maximize their performance and to reach peak levels both mentally and physically.
The coach’s probability of success depends on how much motivation, empathy and sports knowledge he or
she has. As well as knowledge of the techniques and tactics related to the sports discipline, the coach’s
knowledge of psychological and physiological needs and his/her efforts focusing on deficient areas increase
the success rate. Similarly, the coach’s understanding of athletes” individual needs, feelings, thoughts and
wishes, and acting by considering their psychological states enable the coach to play a critical role in individual
and team sports by increasing athletes’ self-confidence and motivation (7).

It has been observed that countries that have achieved sporting success around the world are rich in
terms of the courses they offer and the materials and methods they use in their sports departments, and that
they especially attach great importance to coach training (9). However, it is known that the current coaching
and coach training in Turkey has been criticized due to the disjointedness it contains, and that serious concerns
have arisen in this regard. Lack of standardization, lack of appropriate examination mechanisms, and
exemptions in licensing regulations constitute the main concerns in the field of coach training (14). These
problems lead to a weaker coach training and to a decrease in the quality of sporting activities across the
country, since coaches play a critical role in the planning, presentation and quality of these activities (5).
Considering Turkey’s high overall participation in sports and its high targets for international success, it is
very important that the coaching system operates correctly and effectively in the country (4).

The main aim of this study is to assess the efficiency of the coach training system in Turkey by focusing
on shooting coaches and to gather the views of working, retired and volunteer coaches in this field regarding
this training. By identifying the deficiencies in the field of coach training in Turkey and benefiting from the
coaches” knowledge and experience, recommendations are made for providing a better-quality training.

The importance of this study lies in its potential to address critical gaps in the existing coaching system
and to enhance the quality of training programs for coaches. By identifying deficiencies and offering practical
recommendations, this study aims to contribute to the development of a more standardized, effective, and
high-quality coaching framework that aligns with Turkey's aspirations for international sporting success.

METHOD
Research model

This study was conducted according to a correlational survey model. Our study is based on this
conceptual framework, and the general structure of the model is presented in Figure 1.

Adequacy of Education Effectiveness of Education

Contribution of Education to Educators

Figure 1. Research Model
Population and sample

The population of the study consists of shooting (air guns and firearms disciplines) coaches who have
a coaching certificate and worked as volunteer, tenured or non-tenured staff in Turkey in 2023. According to
the official information obtained from the Turkish Shooting and Hunting Federation, as of June 12, 2023, there
were a total of 892 shooting coaches in Turkey, 634 at level 1, 180 at level 2, 75 at level 3 and 3 at level 5. The
sample of the study consists of a total of 307 coaches selected from the population through simple random
sampling. The researcher chose the participants randomly using online and face-to-face methods. For
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Nt3pq
dZ(N-1)+t2pq
(12), was used. When this calculation was performed for our study with a 95% confidence interval and 5%

determining the sample size, the formula n = , which is one of the frequently used calculations

sampling error, the result was 269 people. In our study, this number was exceeded, and a total of 307 people
were enrolled.

The participants were predominantly male (59.9%), with a significant proportion under the age of 40
(61.9%). Regarding educational levels, the majority held a bachelor’s degree (61.9%), followed by high school
graduates (16.6%), master’s degree holders (17.6%), and a smaller number with a doctorate (3.9%).

In terms of marital status, 54.4% of the participants were single, 38.4% were married, and 7.2% were
divorced. Professionally, most participants (75.2%) were volunteer coaches, while the remaining 24.8% were
either tenured or non-tenured staff. Coaching certificates were predominantly obtained through federation
courses (77.2%), with a smaller percentage acquired via university programs (22.8%).

The majority of participants had more than five years of coaching experience (65.5%), and 18.6% had
served as national team coaches. Additionally, 65.5% of participants were shooting athletes themselves, while
34.5% were not.

Data collection tools

The study data were collected by the researcher himself, via online and face-to-face survey methods, in
June, July and August 2023. For this purpose, a questionnaire consisting of two parts was prepared by the
researcher, by making assessments based on the literature and expert opinions. The first part of the
questionnaire included a total of 9 multiple-choice questions aimed at identifying the participants’
demographic and professional characteristics. In the second part of the questionnaire, there were a total of 35
items of the 5-point Likert type, aimed at determining the participants’” assessments of the adequacy of coach
training in Turkey and specific to shooting sports. Participants were asked to respond to these items on a scale
ranging from “strongly disagree” to “strongly agree”. The items in the second part of the questionnaire were
also grouped into four groups (subscales) based on expert opinions. These were named adequacy of training
(12 items: items 1, 2, 3, 4, 8, 12, 19, 21, 22, 23, 27 and 35), effectiveness of training (11 items: items 5, 6, 7, 9, 11,
14, 15, 16, 25, 28 and 31), benefit to the instructor (9 items: items 10, 17, 18, 26, 29, 30, 32, 33 and 34), and
importance and success of training (3 items: 13, 20 and 24). In the study, the mean scores of the first three of
these subscales were also calculated, and these scores were used in different analyses. An increase in the mean
score obtained from these subscales indicates that the participants’ positive views about the adequacy and
effectiveness of coach training and its benefit to the instructor have increased. However, during the scoring
phase, reverse scoring is required for a total of 6 negatively worded items (items 4, 19, 25, 27, 28 and 31).

Data analysis

Quantitative methods were used for data analysis in the study. In this context, detailed analysis of the
data was carried out using the SPSS 25 program. The correlations between the adequacy and effectiveness of
coach training and its benefit to the instructor were found using Pearson correlation analysis. To determine
the moderating role of the benefit to the instructor in the relationship between the adequacy and effectiveness
of coach training, regression analysis was conducted using Hayes” (3) PROCESS approach and in accordance
with the Baron and Kenny (1) model. All analyses were evaluated within a 95% confidence interval and were
concluded according to a p<0.05 significance level.

It was decided whether normal distribution, which is a prerequisite for using parametric analyses, was
present or not by evaluating the skewness and kurtosis coefficients of the subscale scores used in parametric
analyses (Table 1).

Table 1. Skewness and kurtosis coefficients of subscale scores

Score n Skewness Kurtosis

Statistic Std. Error Statistic Std. Error
Adequacy of Training 307 0.902 0.139 -0.167 0.277
Effectiveness of Training 307 0.332 0.139 -0.539 0.277

Benefit to the Instructor 307 0.451 0.139 -0.811 0.277
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As can be seen in Table 1, the skewness and kurtosis values of all examined scores are within the range
of #1.00. According to Biiyiikoztiirk (2), the fact that these values are within the range of +1.00 shows that
normal distribution is achieved. Therefore, it was decided that normal distribution was achieved.

FINDINGS
Descriptive information about the participants

The study was conducted with the participation of a total of 307 shooting coaches (Table 2).

Table 2. Distribution of athletes based on demographic and professional characteristics

Variable n % Variable n %

Gender Coaching Status

Male 184 59.9 Voluntary 231 75.2

Female 123 40.1 Tenured/non-tenured 76 24.8

Age Source of Coaching Certificate

Under 40 190 61.9 Federation course 237 77.2

40 or over 117 38.1 University 70 22.8

Education Level Length of Coaching Experience

High school 51 16.6 Less than 5 years 106 34.5

Bachelor’s 190 61.9 5 years or more 201 65.5

Master’s 54 17.6 Serving as a National Team Coach

Doctorate 12 3.9 Yes 57 18.6

Marital Status No 250 81.4

Single 167 54.4 Is Participant a Shooting Athlete?

Married 118 38.4 Yes 201 65.5

Divorced 22 7.2 No 106 345
Total 307 100

When the distribution of the participants according to their demographic characteristics is examined, it
can be said that coaches with different characteristics were enrolled in the study, but that the participants were
mostly single men under the age of 40 with bachelor’s degrees. Moreover, when the distribution of the
participants according to their professional characteristics is evaluated, there is still a lot of diversity, as in the
demographic characteristics, but it can be said that most of the participants were volunteer individuals who
had been coaching for 5 years or more, with a document obtained through the federation course. In addition,
the majority of the participants were shooting athletes and were not national team coaches.

Participants’ views on coach training

Within the scope of the findings regarding the participants’ views on coach training, the descriptive
statistics determined in the subscale scores for adequacy of training, effectiveness of training and benefit to
the instructor were evaluated (Table 3).

Table 3. Descriptive findings for evaluation scores

Score n Min Max x SD
Adequacy of Training 307 1.33 4.00 2.42 0.73
Effectiveness of Training 307 1.00 3.91 2.30 0.79
Benefit to the Instructor 307 1.00 4.22 2.26 0.89

Accordingly, the participants’ scores indicating the adequacy of training ranged between 1.33 and 4.00
and the mean score was found to be 2.42+0.73. When evaluated according to the minimum and maximum
scores (1 and 5 points) that can be obtained from this subscale, the mean score of the participants corresponds
to 35.5%. Therefore, it can be said that the participants” views on the adequacy of coach training were at a low
level. The participants” scores indicating the effectiveness of training ranged between 1.00 and 3.91, and the
mean score was determined as 2.30+0.79. When compared to the lowest (1 point) and highest (5 points) scores
that can be obtained from this subscale, the participants’ mean score was determined as 32.5%. Therefore, it
can be said that the participants’ views on the effectiveness of coach training were again at a low level. Finally,
the participants’ scores indicating the benefit of training to the instructor ranged between 1.00 and 4.22 and
the mean score was found to be 2.26+0.89. When evaluated according to the minimum and maximum scores
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(1 and 5 points) that can be obtained from this subscale, the participants’ mean score was calculated as 31.5%.
Therefore, it can be said that the participants’ opinions about the benefit of coach training to the instructor
were again at a low level.

Correlations between the adequacy and effectiveness of coach training and its benefit to the instructor

Pearson correlation analysis was performed to determine whether there was a significant relationship
between the levels of agreement in the views of coaches in Turkey regarding the adequacy and effectiveness
of coach training and its benefit to the instructor, and the findings are presented in Table 4.

Table 4. Correlations between the adequacy and effectiveness of coach training and its benefit to the

instructor
(1) (2) (3)
Pearson r 1 0.909 0.904
1) Ad f Traini
(1) Adequacy of Training 0.000° 0.000°
P 1 .952
(2) Effectiveness of Training Sasont 095
0.000*
Pearson r 1

(3) Benefit to the Instructor

* p<0.05.

Accordingly, very strong (0.90<r) positive and significant (p<0.05) correlations were found between the
participants’ levels of agreement in their views regarding the adequacy and effectiveness of coach training
and its benefit to the instructor. The strength of the correlation between the adequacy and effectiveness of
coach training is r = 0.909. As the belief that the training is adequate increases, the belief that it is effective also
increases with a very strong correlation. The variance explained by the variables on each other was found to
be 82.6% (r?> = 0.826). The strength of the correlation between the adequacy of coach training and its benefit to
the instructor is r = 0.904. As the belief that the training is adequate increases, the belief that it benefits the
instructor also increases with a very strong correlation. The variance explained by the variables on each other
was found to be 81.7% (r2 = 0.817). The strength of the correlation between the effectiveness of coach training
and its benefit to the instructor is r = 0.952. As the belief that the training is effective increases, the belief that
it benefits the educator also increases with a very strong correlation. The variance explained by the variables
on each other was found to be 90.6% (r2 = 0.906).

The moderating role of the benefit to the instructor in the relationship between the adequacy and
effectiveness of coach training

To answer the question, “Does the benefit of coach training to the instructor have a moderating effect
on the relationship between coaches’ views about the adequacy and effectiveness of the training?” regression
analysis was performed using Hayes’ (2) PROCESS approach, and the findings are presented in Table 5.

Table 5. The moderating role of the benefit to the instructor in the relationship between the adequacy and
effectiveness of coach training

95% CA
Dependent Independent Variables b Std. t L
Variable P Error P (.)w.er UPp'er
Limit Limit
(Constant) 0.010 0.154 0.063 0.950 -0.293 0.312
Effectiveness of Adequacy of Training 0.374 0.084 4.474 0.000 0.210 0.539
Training Benefit to the Instructor 0.689 0.058 11.870 0.000 0.574 0.803
Interaction Term -0.028 0.023 -1.251 0.212 -0.073 0.016

*F value for the model (3-303)=1151.936; p=0.000; R?=0.919.

As shown in Table 5, it can be seen that the benefit of coach training to the instructor does not have a
moderating effect on the relationship between the coaches’ views about the adequacy and effectiveness of
training (p>0.05). For a variable (M) to be a moderating variable, the interaction term (XM) generated by
multiplying it with the independent variable (X) must significantly predict the dependent variable and alter

Turkish Journal of Sport and Exercise /Tiirk Spor ve Egzersiz Dergisi 2024 26(3):565-373 a7l
2024 Faculty of Sport Sciences, Selcuk University



Mekmet ABIS Urcid 10 D000-0002-7554-3714 / Mehmet Yavuz TASKIRAN Orcid 10: 0000-0003-2155-4185

its strength or direction (1). Therefore, it was decided that there was no moderating effect here. This finding
can also be clearly seen in Figure 2.

Figure 2 shows the regression lines of the relationship between the coaches’ views on the adequacy and
effectiveness of coach training in cases where the scores for the benefit of coach training to the instructor are
mean, one standard deviation above the mean, and one standard deviation below the mean. It can be seen that
the regression lines have very similar slopes to each other. This shows that the benefit of coach training to the
instructor does not affect the strength of the relationship, and that therefore, it does not have a moderating

role.
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Figure 2. The Moderating Role of The Benefit to The Instructor in The Relationship Between The Adequacy
And Effectiveness of Coach Training

DISCUSSION AND CONCLUSION

This study, which was conducted to assess the adequacy of coach training specific to shooting sports in
Turkey, provides a very strong example of research. The research has a number of strong features in terms of
participant characteristics, data collection methods, and analysis strategies. First, the characteristics of the
study participants vary widely. The participants belong to different age groups and have different education
levels and marital statuses. The study was conducted with the participation of a total of 307 male and female,
married and single shooting coaches of different age groups, with different levels of education ranging from
high school to doctoral level. This wide range increased the generalizability of the research results and allowed
for the representation of different experiences and perspectives on shooting coaching. Furthermore, the study
includes the participation of volunteer, tenured or non-tenured coaches who have a coaching certificate
obtained from either federation courses or universities. This both increased the representativeness of the study
population and enabled more comprehensive results to be obtained by considering the views of professionals
with different coach training backgrounds.

As a result of the study, it was first found that coaches in Turkey generally held negative views about
the adequacy of coach training in terms of content, duration and opportunities, the effect of coach training on
the athlete’s skills and performance, and the benefit provided by the training to themselves. The obtained
mean scores showed that positive views on the above issues were at a low level.

The findings of this study align with previous research highlighting significant challenges in coach
training systems, particularly in Turkey. Studies have consistently pointed to issues such as lack of
standardization, inadequate duration, and insufficient technical and tactical content in coach education
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programs. For example, Isik and Moustakas (2022) emphasized the fragmented structure of Turkey’s coach
education and the need for reforms to meet international standards

Similarly, Sunay (1997) noted deficiencies in the resources and infrastructure supporting coach training,
which mirror the concerns raised by participants in this study regarding equipment and facilities for shooting
coaches. These parallels underscore the systemic nature of the problem and suggest that addressing these
issues requires a nationwide, strategic overhaul of coach training curricula and delivery.

Globally, research on coach education frameworks in successful sporting nations offers valuable
insights for improving Turkey's system. Studies have shown that countries like Germany, the USA, and
Australia prioritize standardized training, strong collaboration with national federations, and a focus on the
psychological and physiological needs of athletes. For instance, comprehensive training programs that
integrate theoretical knowledge with practical application have been highlighted as critical for producing
high-performing coaches (Kocak, 2019). By adopting similar approaches, Turkey can enhance its coach
education system to align with international best practices. This study contributes to the existing literature by
focusing specifically on shooting sports and providing actionable recommendations for addressing gaps in
coach training within this unique context.

The examinations regarding the adequacy of the training revealed that the majority of coaches in Turkey
believed that the technical and tactical information provided in coach training was insufficient, that coach
training was better implemented in other countries, that the equipment and shooting ranges used in coach
training were insufficient, that coaches working in the field were not adequately utilized, and that the duration
of the courses given in coach training was insufficient. These findings highlight the general dissatisfaction of
coaches in Turkey with the adequacy of coach training and indicate the need to review and improve coach
education programs.

Furthermore, very strong (0.90<r) positive and significant (p<0.05) correlations were found between the
participants’ levels of agreement in their views on the adequacy and effectiveness of coach training and its
benefit to the instructor. When participants had more positive views about the adequacy of coach training,
their positive thoughts about the quality and impact of the training and its benefit to the instructor also
increased.

However, it was observed that coaches’ views on the benefit of coach training to the instructor did not
have a moderating effect on the relationship between their views on the adequacy and effectiveness of the
training (p>0.05). In other words, coaches’ views on the benefit of coach training to the instructor did not affect
the strength of the relationship between their views on the adequacy and effectiveness of the training.

Based on these results, the following recommendations can be offered to improve and develop coach
training programs in Turkey:

1. The content and quality of training should be improved: The majority of participants thought that
the content and quality of the courses were inadequate. Therefore, the content of coach training programs
should be reviewed and updated. More technical and tactical information should be provided, and greater
emphasis should be placed on issues such as communication skills, athlete development and psychological
preparation.

2. The duration of training should be extended: Participants believed that the duration of coach training
was insufficient. Training programs should be extended for longer periods and more in-depth training
opportunities should be provided.

3. Customized training approaches should be developed for different groups: Research shows that
different demographic groups may require different approaches to coach training. Therefore, training
programs should be customized according to factors such as gender, age, and education level.

4. Collaborations with federations should be strengthened: Federations can contribute more to coach
training programs. These collaborations can increase access to educational materials and resources and
improve the quality of training.
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5. The quality of training providers should be improved: The qualifications and experience of
instructors are important. Instructors should be made more competent and should be provided with access to
up-to-date information.

6. International collaborations should be encouraged: Participants thought that coach training did not
comply with international standards. Therefore, international coach training programs and collaborations
should be encouraged.

7. In conclusion, this study emphasizes the need to improve coach education programs in Turkey. These
recommendations may be an important step in making coach training more effective and enabling Turkish
athletes to achieve greater success.

While this study offers valuable insights into the adequacy and effectiveness of coach training in Turkey,
it is not without limitations. First, the sample focuses specifically on shooting coaches, which may limit the
generalizability of the findings to coaches in other sports disciplines. Second, the study relies on self-reported
data through questionnaires, which may introduce biases such as social desirability or subjective
interpretations. Lastly, the cross-sectional design of the study does not allow for examining changes over time,
which could be addressed in future longitudinal research.

The obtained findings can be an important starting point for better understanding and improvement of
the coach training system and the development of shooting sports in Turkey. It may be important for future
studies to examine issues such as the reasons for the negative views, how coach training programs can be
improved, and how more effective training strategies can be created to increase athletes’” performance.
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Abstract

The purpose of the study; It is aimed to evaluate different breathing techniques such as mouth-to-mouth
exhale, mouth-to-nose exhale and mouth-to-mouth and nose exhale to determine which one may have more effect
on swimming performance. 16 female participants who joined swimming training for 1 year were determined as
the study group. This group was called (age 24.44+1.09 years, height 166.06+5.85cm, weight 58.19+3.22 body). The
exercise program applied for 120 minutes, for 2 days a week and lasted 8 weeks. There were 4 techniques (freestyle,
backstroke, breaststroke, butterfly) with varying movements of each technique, with different breathing methods
within each training unit. These breathing methods were mouth-to-mouth exhale (MM), mouth-to-nose exhale
(MN) and mouth-to-mouth and nose exhale (MMN). These breathing methods were planned and practiced.
Windows Excel and SPSS (Statistical Package for the Social Sciences) 25.0 computer programs were used to analyze
the data from the research. Numerical variables are expressed as percentages and mean * standard deviation.
Skewness and kurtosis values were examined to determine whether the data obtained showed a normal
distribution or not. In this context, the -2, +2 skewness and kurtosis values determined by George and Mallery (10)
were taken into account and it was determined that the distribution was normal. Since the data showed normal
distribution, Paired-Sample T test, which is one of the parametric tests, was used to compare dependent variables
within groups. One Way Anova test was used for intergroup comparison. The significance level was accepted as
(p<0.05). When intergroup comparisons before and after training were examined, no statistically significant
difference was found between pre-test and post-test values in the MM group regarding possible effects on 25-meter
freestyle swimming performances (p>0.05). On the other hand, in the intergroup comparisons made in the MN and
MMN groups, an improvement of 1.01% and. 99%, respectively, was observed and the differences were found to
be statistically significant (p<0.05). In the intergroup comparison between the pre-test and post-test values of MM,
MN and MMN groups, no statistically significant difference was found (p>0.05).

In conclusion; No statistically significant difference was found between 3 different breathing techniques
within the training group. In order to reveal this difference, it is recommended to increase and expand the intensity
and scope of training time in different studies. Statistically significant differences were found between the pre-and
post-test breathing types of inhaling through the mouth (IM), exhaling through the nose (EN), and inhaling through
the mouth (IM) and exhaling through both mouth and nose (EMN), thus revealing that they could significantly
affect performance.

Keywords: Inhaling and exhaling, diaphragm, stroke, Leg stroke.
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Ozet
Yiizme Bransinda 3 Nefes Tekniginin 25 m Serbest Teknik Yiizme Performansi Diizeyine Etkisi

Calismanin amacy; farkli nefes tekniklerinin agizdan al agizdan ver, agizdan al burundan ver, agizdan al

agiz-burun birlikte ver, hangisinin yiizme performans: tizerine daha etki olabileceginin tespiti yoniinde
degerlendirilmesi amaglanmistir. Arastirmaya 1 yildir yiizme antrenmanlarina katilan 16 kadin katiime ¢alisma
grubu olarak belirlenmistir. Bu grup (yas 24,44+1,09y1l, boy 166,06+5,85cm kilo 58,19£3,22 viicut) olarak
adlandirildi. Uygulanacak olan egzersiz programinda 8 hafta boyunca, haftada 2 giin 120 dk. 4 teknik olan (serbest,
sirt listli, kurbagalama, kelebek) her teknigin degisen diriller iceriginde hazirlanan programlar, her antrenman
birimi igerisinde farkli nefes yontemleri olan; Agizdan al Agizdan ver (AA), Agizdan al Burundan ver (AB),
Agizdan al Agi1z-Burun birlikte ver (AAB) bu nefes yontemleri planlanarak antrenmanlar uygulatilmistir. Yapilan
arastirmadan elde edilen verilerin istatistiksel analizi i¢cin Windows Excel ve SPSS (Statistical Package for the Social
Sciences) 25.0 bilgisayar programlari kullanilmistir. Sayisal degiskenler, yiizde ve ortalama + standart sapma olarak
ifade edilmistir. Elde edilen verilerin normal dagilim gosterip gostermedigini belirlemek i¢in ¢arpiklik basiklik
degerleri incelenmistir. Bu kapsamda George ve Mallery (10) tarafindan belirlen -2, +2 ¢arpiklik basiklik degerleri
dikkate alinmis ve dagilimmn normal oldugu tespit edilmistir. Veriler normal dagilim gosterdigi icin, grup igi
bagimli degiskenlerin karsilastirilmasinda parametrik testlerden Paired-Sample T testi, gruplar arasi
karsilastirmada ise One Way Anova testi kullanilmistir. Anlamhlik diizeyi p<0,05 olarak kabul edilmistir.
Antrenman Oncesi ve sonrasi grup ici karsilastirmalar incelendiginde, 25 metre serbest yiizme performanslari
tizerindeki olas: etkiler {izere AA grubunda on-test ve son-test degerleri arasinda istatistiksel olarak anlaml bir
farklilik tespit edilmemistir (p>0,05). Buna karsin AB ve AAB gruplarinda yapilan grup ici karsilastirmalarda
sirastyla %1.01 ve %.99 gelisme gozlemlenmis ve elde edilen farklar istatistiksel olarak anlamli tespit edilmistir
(p<0,05). AA, AB ve AAB gruplarinin 6n-test ve son-test degerleri arasinda yapilan gruplar aras: karsilastirmada
ise istatistiksel olarak anlamli bir farklilik tespit edilmemistir (p>0,05).
Sonug olarak; Antrenman grubu igerisinde 3 farkli nefes teknigi arasinda istatistiksel olarak anlamli bir fark
bulunamadi. Bu farklilig1 ortaya koyabilmek icin antrenman siiresi siddeti ve kapsaminin farkli ¢alismalarda
arttirilmasi ve genisletilmesi 6nerilmektedir. Nefesi agizdan al burundan ver ve agizdan al ag1z burun birlikte nefes
ver nefes tipinin 6n ve son test arasinda istatistiksel olarak anlamli farkliliklar bulunmustur boylelikle de
performansi 6nemli 6l¢iide etkileyebilecegi ortaya koyulmustur.

Anahtar Kelimeler: Nefes alip verme, diyafram, kulag, bacak vurusu.

INTRODUCTION

Swimming is a versatile sport that requires a unique blend of strength, endurance and technical abilities.
Optimum performance depends on the harmony and systematic functioning of these functions, like
musculoskeletal, cardiovascular and respiratory systems. A delicate balance between aerobic and anaerobic
energy production requires the ability to maintain effective and efficient striking mechanics under conditions
of fatigue and environmental stress (35). Swimming is one of the best exercises to maintain physical fitness. It
has a profound effect on the individual's lung function (29), and it is thought that emotional and mental factors
also play a major role and can positively affect the performance of individuals at a significant level (37, 26).
Since swimming is a sport performed intermittently, both breathing pattern and breathing frequency are
important. Swimming exercises make almost all muscle groups work. Therefore, the usage of O2 for muscle is
higher in swimmers. Water pressure applied to the chest makes breathing difficult. The amount of breathing
a swimmer does during different strokes varies from stroke to stroke. Lung function status plays an essential
role in swimming performances (15), and is considered a sports branch in which physiological requirements
can lead to lung adaptations (4). In general, swimming coaches recommend 'hypoxic exercises' which
involve holding the breath for approximately 7-10 footstrokes of the individual's total lung capacity
(TLC) and then holding the breath for a prolonged period before breathing in again. Such controlled
frequency breathing during swim training can cause more hypercapnic than hypoxic effects (42). It
is generally accepted that these trainings can increase the fatigue resistance of respiratory muscles over time,
which can lead to improved swimming duration (4). The traditional method used in performance swimming
is to take the head out of the water while underwater and breathe in through the mouth and exhale through
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the nose in a short time. Thus decreasing the resistance emerged by turning the head but because of the
increase in exhalation, helping to overcome the resistance of the water, there is a rise in fatigue of the
respiratory muscles. Moreover, there is a decrease in blood flow and oxygen supply to other exercising
muscles (12). Swimming at a competitive level requires a serious and purposeful organization of the breathing
technique in order to achieve maximum oxygen utilization levels in a relatively short period of time.
Techniques developed to improve performance and overcome swimming-related complications focus on
keeping the lungs in good condition, increasing vital capacity, regulating respiratory functions and
strengthening the respiratory musculature (12). The respiratory function plays a fundamental physiological
role in human physiology by providing and its relationship with athletic performance, especially in
swimming, has received relatively little attention in performance studies (43). Given the mountainous activity
performance, methods that include cyclic hypoxia, time loading, stroke technique, patterns dictated by the
position of the body in the water are important (7, 1). Specifically, the muscles involved in respiratory
mechanics, particularly those associated with inhalation, such as the intercostal muscles and diaphragm
muscle, may have an influential role in athletic performance, given their role in exercise tolerance (22).

Correct breathing during swimming provides the speed of movement in the distance the swimmer will
swim and expresses the distance the swimmer must complete. The individual's general condition and fatigue
level are important when breathing during swimming. Wrong breathing during trainings can cause a serious
problem that leads to disabilities. When an athlete starts training in water, it depends on his ability to control
his breathing while swimming and to perform the movements he needs to display with the correct technique.
Correct breathing technique in swimming is an important process during the swimmer's training period. In
order to make athletes successful in teaching swimming, the compatibility of correct breathing technique and
swimming techniques is important. If an individual wants to learn swimming, s/he must first learn to breathe
correctly. A swimmer that has learned how to breathe in the right way can master every kind of swimming
techniques (39). When swimming is performed at a competitive level, increased breathing causes fatigue in
the muscles that contribute to respiration, reducing breathing frequency, endurance and performance during
swimming (20). Studies have reported that serum lactate during swimming causes muscle pain and stiffness
as a metabolic byproduct of the glycolytic pathway (12). The traditional method of competitive swimming
performance is to breathe in through the mouth and out through the nose as quickly as possible while moving
through the water, and to reduce the resistance that occurs when turning the head to the right and left. Thus,
depending on the increase in exhalation, which helps to cope with water resistance that will affect
performance; Respiratory muscle fatigue may decrease oxygen transport and blood flow to other muscle
groups, which contribute to swimming performance. During high-level swimming, the breathing technique
must be well regulated in order to provide maximum oxygen demand in a short period of time. (12).
Techniques developed to have the best performance and avoid swimming-related complications focus on
keeping the lungs in good condition, increasing vital capacity, regulating respiratory activity, and
strengthening the respiratory musculature (20). The breathing technique used during exercise is also very
substantial within the scope of the exercise. Here, changes in blood pressure are also seen when the athlete
inhales, exhales or holds his breath. During exhalation or breath holding, the load on the heart and blood
pressure increases. On the other hand, breathing may also reduce intrathoracic pressure during resistance
exercise and contribute to reducing the increase in blood pressure (21). Correct breathing helps carry enough
oxygen to the tissues and enable better activity (27). The main purpose of breathing exercises is; to increase
relaxation and respiratory efficiency (3). Breath is necessary for life, as well as for protection from diseases,
improvement of quality of life, and health and energy balance. Additionally, with the correct breathing
technique, oxygen consumption can increase by 20% during exercise or sports activities (6).

People generally change their breathing from nose to mouth as the ‘amount of air inhaled per minute’
increases above 40 L/min (30). The breathing cycle rises from approximately 40% of maximum intensity resting
values (E being slightly longer than I) to 50% ‘equal inhalation and exhalation' or higher (26, 18, 32). Shorter
‘exhalation time" and 'breathing time’ mean that the the mean inspiratory flow rate (air flow rate during the
breathing phase) to maintain a constant ‘lung function volume (%)’. Exercise-related ‘amount of air breathed per
minute' and energy increases trigger changing respiratory pump muscular system activity and coordination.
From rest to 70% of maximum workload, diaphragmatic pressure doubles or even more and is accompanied
by increased shortening rate, contributing 70%-80% of the total inspiratory force (40). As fatigue increases
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during swimming, the active exhalation (expiratory muscle activation) reduces the lung volume at the end of
expiration (exhalation) and decreases the inspiratory workload (inhalation). Reach voluntary contraction at
50% of their maximally intense contraction level (2,13). Intercostal muscles, parasternal muscles, scalene
muscles and neck muscles measure ‘lung volume after-inspiratory” and raspiratory diameter, e.g. it contributes
to ventilation at high intensities by regulating dilation and inflammation. In general, the ventilation pump and
diaphragm muscle involved work systemically very efficiently In total, the diaphragm and associated
ventilation pump musculature is highly efficient [~3%-5% total O2 consumption (VO2max)] and Resistant to
fatigue factor at swimming intensities below submaximal fatigue resistant at densities below the maximum
(41, 33). The arm and leg muscles; respiratory frequency, as well as respiration being coordinated with stroke
rate (5). Furthermore, effective stroke mechanics require minimizing the duration of inspiration. Tidal volume
increases proportionally with respiratory frequency restriction (36). For this reason, inspiration must be rapid
in order to maintain ventilation per minute at a level that meets metabolic demand (14). Swimming requires a
sequential breathing system as well as stroke efficiency and buoyancy. During swimming, the respiratory
system is synchronized with the movement system of the limbs, requiring a demanding breathing phase
within the biomechanical constraint of the foot stroke cycle. Sequential breathing can have a significant effect
on tidal volume and respiratory frequency, which can lead to varying degrees of hypercapnia and hypoxemia
(19). During the stroke phase while swimming, exhaling is done when the face is under water and therefore
the breathing technique must be consciously controlled. Buildup in the expiratory muscles. Additionally,
prone body position can cause changes in blood perfusion, capillary recruitment, and respiratory function that
also affect lung function (18). The aquatic environment has been found to pose ventilation, including frequent
breath holding, ribcage submergence, and prone body positioning. Lung volume and other factors such as the
impact of stroke efficiency on metabolic work. Considering these difficulties, it can be assumed that the work
of breathing will be higher during swimming compared to land exercises, thus increasing the for working
respiratory muscles (19). It can also be said that water has a compelling and powerful effect on breathing and
that 'the energy used to cover a targeted distance is equivalent to 4 times the energy to run the same distance'
(32). Considering the challenging effect of the amount of oxygen required for muscle movements during
exercise on the breathing mechanism on performance, it can affect the speed of both training and competitive
level. The aim of the present study is to evaluate different breathing techniques (such as both MM, MN and
MMN) to determine which one may have more effect on swimming performance.

METHOD
Research Group

16 female participants with an average age of 24.44+1.09, who have been participating in swimming
training for 1 year, were determined as the study group. All participants completed and approved the
voluntary consent form declaring that they were volunteers for the research. The purpose and importance of
the study was explained to the participants, and their motivation and desire levels were increased. The 25 m
free technical distance to be swam was practiced two days a week before the experiment at the Bingdl Youth
and Sports Provincial Directorate Indoor Swimming Pool. Demographic information of the participants is
presented in Table 1.

Table 1. Demographic characteristics of the research group

Variables n X Ss
Age (years) 16 24,44 1,09
Height (cm) 16 166,06 5,85
Weight (kg) 16 58,19 3,22

Data collection tools

Height: The subjects held their breath, without shoes, heels and big toes of both feet together, standing
upright on a flat surface, the degree of precision was measured with a 0.01 m. stadiometer (SECA, Germany).

Weight: Subjects were measured with an electronic scale (SECA, Germany) with a precision of 0.1kg,
wearing sportswear (T-shirt, tracksuit) and without shoes.
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25 m Freestyle Technical Swimming Times: The participants' 25 m freestyle technical swimming times
were determined using the "Selex SIx 508 chronometer (30 Lap)" brand chronometer.

Inhaling and exhaling through mouth (MM) Swimming Degrees: Starting from free technical swimming
in the water, the breathing cycle by breathing in through the mouth outside the water and exhaling through
the mouth in the water was completed for 25 m.

Inhaling through mouth and exhaling through nose (MN) Swimming Degrees: Starting from free
technical swimming in the water, the breathing cycle of inhaling through the mouth outside the water and
exhaling through the nose in the water was completed for 25 m.

Inhaling through mouth and exhaling through both mouth and nose (MMN) Swimming Degrees: The
breathing cycle is completed by starting free technical swimming in the water, breathing in through M outside
the water, and exhaling through MN in the water was completed for 25 m.

Training protocol

Three different breathing techniques were explained to the 16 female participants. They continued their
swimming training for 1 year. One week before the first training unit, the types of breathing techniques added
to the exercise content that they will practice for 8 weeks were shown one by one, mistakes were corrected and
opportunities were provided for them to practice the breathing techniques as desired. In the exercise program
to be applied, 120 minutes, 2 days a week for 8 weeks. The programs, which are prepared with 4 techniques
(freestyle, backstroke, breaststroke, butterfly) with varying movements of each technique, are given to the
participants at the beginning of each training unit for the first 15 minutes to increase body temperature and
blood circulation. Training started with warming up in water and lasted 95 minutes. The training content
continued as the main phase, with breathing techniques changing within the specified technical movements
within the specified distances, 10 minutes and completed it with cooling exercises. There are different
breathing methods within each training unit. These breathing methods: Inhaling and exhaling through mouth
(MM), Inhaling through mouth and exhaling through nose (MN), Inhaling through mouth and exhaling
through both mouth and nose (MMN). They were planned and practiced. Five minutes of passive rest was
provided between each phase. The intensity in the 25 m free technique swimming test that the subjects swam
for each breathing method was determined by the target heart rate according to the heart rate reserve
(Karvonen) method. As a result of a 10-second heart rate count from the carotid artery in the neck immediately
after the end of the exercise (9).

Karvonen Method; HRmax=220-Age, HRR=HR max-HR rest, 60% THR=(0.60xHRR)+HR rest (9).
Statistical analysis

Windows Excel and SPSS (Statistical Package for the Social Sciences) 25.0 computer programs were used
for statistical analysis of the data obtained from the research. In the research, firstly, the blank space was
evaluated to check the suitability of the analyzes and the assumptions. As a result of this process, the data of
three participants who were filled in incorrectly and incompletely were excluded from the analysis and
analyzes were made on the data of the remaining 16 participants. Numerical variables are expressed as
percentages and mean + standard deviation. Skewness and kurtosis values were examined to determine
whether the data obtained showed a normal distribution. In this context, the -2, +2 skewness and kurtosis
values determined by George and Mallery (10) were taken into account and it was determined that the
distribution was normal. Since the data showed normal distribution, Paired-Sample T test, one of the
parametric tests, was used to compare dependent variables within groups, and One Way Anova test was used
to compare between groups. The significance level was accepted as p<0.05.

Ethical approval and institutional permission

This research was found ethically appropriate by the Bingol University Health Sciences Scientific
Research and Publication Ethics Committee 'Decision:2) dated 07.05.2024, numbered 24/10'".
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FINDINGS

The research was conducted to evaluate the possible effects of three different breathing techniques for
eight weeks on the 25-meter free swimming performance of subjects who participated in swimming training
for a year.

As seen in Table 2, there was not any statistically significant difference between the pre-test and post-
test values in the MM group (p>0.05). On the other hand, in the intragroup comparisons made in the MN and
MMN groups, an improvement of 1.01% and .99%, respectively, was observed and the differences were found
to be statistically significant (p<0.05). In the intergroup comparison between the pre-test and post-test values
of MM, MN and MMN groups, no statistically significant difference was detected (p>0.05).

Table 2. Comparison of participants' 25 m freestyle swimming degrees within and among the groups

Within Groups Among Groups
Variables Groups n Pre-test Post-test F
X+Ss X+Ss P P
25m MM 16 32,30+6,10 31,92+5,89 ,122
Free Style MN 16 33,98+6,59 32,97+6,68 ,027* 1,076 ,350
Technique MMN 16 35,04+6,99 34,04+6,67 ,016*

*p<0.05. MM: Inhale through mouth and exhale through mouth, MN: Inhale through mouth and exhale through nose,
MMN: Inhale through mouth and exhale through mouth and nose.
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Graph 1: Effect of participants' MM, MN and MMN breathing techniques on their 25 m free swimming
degrees *p<0.05.

DISCUSSION AND CONCLUSION

This study was carried out to determine which of the different breathing techniques such as MM, MN
and MMN techniques would be more effective on swimming performance. 16 female participants, with an
average age of 24.44+1.09, trained for 120 minutes, 2 days a week and lasted for 8 weeks. There are 4 techniques
in swimming training (freestyle, backstroke, breaststroke, butterfly) and the programs are prepared with the
changing movements of each technique, with different breathing methods within each training unit. The
breathing methods are as follows MM, MN and MMN. These breathing methods were planned and practiced.

Murlasits et al. (24) conducted a study to determine the responses of young competitive swimmers to
the 200 m swimming test, which increased with different breathing patterns. 8 male swimmers with an average
age of 1522 underwent a 7x200 meter progressive swimming test performed with two different breathing rates.
1; breathing every third beat (BR3) 2; the test was performed twice, 14 days apart, with two different
respiratory rates in random order, breathing every five beats. When the performance values are examined,
stroke speed increased gradually from the first to the seventh series, in agreement with the swimming speed
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showing the main effect in terms of time (p=0.000). However, the time-dependent condition interaction was
not found to be statistically significant (p=0.701). In another study that Lavin et al. (18) conducted to examine
the effects of controlled frequency breathing (CFB) swimming on respiratory function with 18 male swimmers
between the ages of 18-45, who completed each distance of 16x25 meters within 45 seconds, 3 times a week for
4 weeks, and completed each distance within 45 seconds in the first 8 of 16 swimming strokes. 1 of them were
made in a controlled frequency style and the last 8 were made in a beat harmonic style. For the controlled-
frequency breathing condition, they were instructed to inhale nearly maximally, hold their breath for
approximately two-thirds of the distance, and slowly release air through their nostrils for successful
completion of the distance. After 2 weeks of training, the time interval was reduced to 40 seconds. 12 training
distances were completed in which controlled frequency breathing (CFB) subjects took 2 breaths per length
and beat matched (SM) subjects took 7 breaths per length (18). Increases in the exhalation rate are observed in
swimming training performed in a controlled breathing and stroke-synchronous manner. Controlled and
harmonious breathing exercises can also increase performance in the swimming distance, which is parallel to
the results of our study. Turning the head to breathe can potentially affect hydrodynamic resistance and
therefore affect performance. Respiratory restriction can contribute to fatigue. It is more important to breathe
adequately for a long time. Since there are distances where aerobic demand is greater, restricting oxygen
delivery is expected to alter performance (24).

Hakked et al. (12) conducted a study to examine the effects of yoga breathing practices on swimmers'
lung functions and included 27 participants between the ages of 13-20, with 8.29+2.9 in individuals who have
been swimming, who did 9.58+1.81 km swimming training every day. Competitive swimmers (13 men and 14
women) participated. Yoga bellow breathing Hole Breathing exercises were applied. Significant improvement
in maximum voluntary ventilation (p14 0.038), forced vital capacity (pl4 0.026) and number of beats per
breath (p1/4 0.001) in the YBP group compared to the control group. They suggested that YBP helps increase
respiratory endurance in competitive swimmers. In the present study, an improvement of 1.01% and .99% was
observed in the intra-group comparisons made in the MN and MMN groups, respectively, and the differences
were found to be statistically significant (p<0.05). It is parallel to the results of the study that MN and MMN
simultaneously, with a longer nasal exhalation time, positively affects performance.

Jakovljevic and McConnell (14) examined the prescan swimming in the first 4 months of the year in 10
college swimmers with an average age of 21.2+1.9 years who had been swimming for 8.2+2.1 years. In their
study to evaluate the swimmers, the swimmers performed a 200 m pre-scan swim with reported breathing
rates at 90% of race speed: 1; 1 breath (B2) and 2 on every second stroke; 1 breath on every fourth stroke (B4).
Maximum inspiratory pressure (PImax) decreased by 21% after B4 and 11% after B2 compared to baseline
(p<0.05). 12La was 15% lower after B4 than after B2 (p<0.05). There was no significant difference between HR,
B2 and B4. In another breathing cycle study, Key et al. (16) conducted 22 female swimmers aged (19.0+1.1),
performing a maximum effort 100 m swimming test, one with a normal breathing (NB) pattern (1 breath every
2-3 strokes) and the second with controlled frequency breathing (Using the CFB) model (1 breath every 7
beats), post-exercise heart rate increased significantly (p=0.02) higher in the NB trial (184.9+12.0 bpm) than in
the CFB trial (174.8+14.8 bpm). NB 100 m swimming average was 60.23+0.53 sec and CFB trial average was
61.3620.62 sec (p>0.05). In the study of Burtch et al. (4), 25 male and female swimmers aged 18-22 were divided
into 2 experimental (CFB) and control groups (stroke compatible), training lasted approximately 35 minutes,
4 days a week, for 4 weeks, and the swimmers breathed every 7-10 strokes. Controlled frequency breathing
(CFB)) and one breathing every 3-4 strokes (control group) were allocated and the training content was 8-10
breaths at 50 m (control group) and 2-3 breaths at 50 m (control group). CFB group and 12x50 m were recreated
for 5-6 weeks (16 sessions). The CFB group limited their breathing to 2 breaths per round, approximately 24
breaths per workout. The control group was asked to breathe in rhythm with the beat, breathing every 2-3
beats and reaching 10-12 breaths per round. Swimming performance, aerobic capacity, pulmonary diffusion
capacity and running economy did not improve after training in both groups (p<0.05). In conclusion, CFB
exercise appears to prevent inspiratory muscle fatigue; however, no difference was found in performance
results. Jakovljevic and McConnell (14) reported that there was a significant level of inspiratory muscle fatigue
after high-intensity swimming. However, inspiratory muscle fatigue is further increased when respiratory
frequency decreases during high-intensity front crawl swimming. It has been suggested that respiratory
muscle training should be used to enhance its strength in swimmers (14).
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In the study of Stavrou et al. (34), the aerobic training period of 10 fin swimmers with an average age of
15.8+0.5 was 8 hours a week, including 8x25 m freestyle leg strokes, and their training age was 7.8+1.8 years,
using three different breathing techniques. As a result of the study carried out on the effect of submaximal
freestyle leg kick (normal breathing (NB), breath holding (BH) and intermittent breath holding (IBH)),
respiratory showed lower SpO: values immediately after the end of the IBH technique in relation to the IBH
techniques (IBH: 88%=0.9%; BD: 93.3%0.7%; NB: 98.3%0.3%; p<0.001). In a similar study that McCabe et al
(23) conducted with 10 male competitive swimmers with an average age of 18+2.6 swam two 25 m sprints.
When the breathing (Br) group that breathed towards their preferred side compared to the nonbreathing (NBr)
group, the swimming speed was found to be substantial higher. When compared to other breathing
techniques, HR was higher after IBH (IBH: 177+4.2 bpm-1; BH: 165.7+7.9 bpm-1; NB: 158.3+2.2 bpm-1, p<0.001)
and higher PImax after IBH compared to the other two techniques (IBH:168.3+5.3 cmH20; BH:166+11 cmH20;
NB:161.7+11.4 cmH20; p<0.05) result was reached. Formosa et al. (8) studied 20 elite swimmers, 10 males,
21.343.1 years old, and 10 females, 21.3+3.1 years old. Similarly, in the non-breathing condition, there was a
significant difference between breathing and non-breathing values in the footstroke cycle when the symmetry
index of net propulsion force was used for the minimum (P=0.035) and maximum (P=0.011) net propulsion
force (P=0.011). Using the symmetry timing index within the conditions of not breathing (P<0.001) and
breathing (P=0.002), significant differences were detected between not breathing and breathing in the foot
strike cycle. Psycharakis and McCabe (28) conducted two maximum 25 m preliminary survey trials with 12
professional male swimmers, with an average age of 18.9+2.4, one without breathing and the other breathing
towards the preferred side. In the breathing trial, swimming speed was observed to be significantly slower
(p<0.01). Swimmers rotated their hips and shoulders more towards the inhaled side during breathing
compared to the uninhaled side during the trial (SR: p<0.01; HR: p=0.03). However, no significant difference
was found between these studies in terms of SR and HR. In the breathing trial, SR was significantly higher on
the breathing side than on the non-breathing side (p<0.01), but there was no significant difference in HR
(p=0.07). There was no evidence that temporal characteristics of HR or SR were related to performance levels
in swimming. When the studies are examined, a higher performance on the breathing side compared to non-
breathing side and an increase in heart rate were observed in breath holding and intermittent breath holding
groups compared to normal breathing. The study of Stavrou et al. (34) supports that it increases acutely. They
reported that in these athletes, and in this study, the results were parallel to the studies in which three different
breathing exercises positively affected the performance.

Gray et al. (11) carried out a study with 7 female swimmers to examine the effects of 30 sec and 2 min
deep breathing exercises on 50 m and 100 m freestyle performance. After deep breathing for 30 seconds (DB30)
and 2 minutes (DB2), swimmers performed 50 m and 100 m freestyle sprint swimming under normal
conditions (DBNO). However, both in the 50 m freestyle (50 freestyle: DBNO 28.45+1.90 sec vs DB30 28.18+1.59
sec, (p>0.23)) and 100 freestyle (100 freestyle Faster swimming times were observed: DBNO 61.73+4.33 sec
versus DBNO 61.73+4.33 sec. DB30 61.54+5.11 sec p=0.79) After DB30, DB2 resulted in slower swim periods in
both 50 and 100 m swims compared to DBNO (respectively, DBNO 28.45+1.90 sec, DB2 28 .85+2.21 sec P=0.29;
DBNO 61.73+4.33 sec, DB2 62.15+5.52 sec P=0.58). An optional 30-second deep breathing procedure prior to
the race resulted in a slight improvement in the time of the 50m and 100m freestyle race, which could
potentially turn into a competitive advantage.

Vezos et al. (38) included 10 female freestyle swimmers with an average age of 15+1.2 years and a
swimming age of 8.0+1.5 years. In the study, which aimed to determine the effects of breathing on stroke and
fathom kinematics in a three-dimensional underwater environment. Each subject performed a series of 25 m
prescan trials equal to approximately 80% of their performance under breathing and breath-holding
conditions, with a period of 3 min between rests. They reported that breathing during the stroke (19=2,764;
p<0,05) caused significant velocity increases in the displacement of the hand when moving backwards
(t9=2,471; p<0,05) and the displacement of the hand towards the side of the body according to the density of
the water. In contrast to the X-axis (t9=2,638; p<0,05) during the downward sweep of the arm (t9=2,638; p<0,05),
the highest speed of the hand going backward during the sweep of the arm inward (t9=2,368; p<0,05) and the
displacement of the hand during the push phase (t9=-2,297; p<0,05), significant decreases were found when
breathing was needed. From this point of view, it was concluded that the breathing method during swimming
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caused significant changes in both basic stroke parameters and general motor trait models due to the
coordinated forward progression of the body during breathing.

When the literature was examined, it was seen that there were no detailed studies examining the effects
of exercises using different breathing techniques in terms of performance levels. The different breathing
techniques in this study were affecting the stroke coordination of the arms and legs in terms of the distance
covered by swimmers. It is important to ensure that the AA, AB and AAB breathing techniques is well
understood by the athlete. It affects the performance positively in order to minimize the friction effect while
progressing on the horizontal plane in the water and to prevent the body from swaying left and right and
restricting the forward movement in order to show superiority over its competitors.

No statistically significant difference was found between 3 different breathing techniques within the
training group. The aim was to reach a conclusion on which breathing technique can affect performance more
significantly. In order to reveal this difference, it is recommended to increase and expand the intensity and
scope of training time in different studies. Statistically significant differences were found between the pre- and
post-test breathing types, thus revealing that they could significantly affect performance. In most sports
branches, the breathing pattern (mouth breathing, rib cage breathing, diaphragm breathing) and the amount
of breathing are carried out during technical skill learning to ensure that the learning in breathing techniques
is appropriate for the purpose and that the performance development can be demonstrated more healthily. In
order to make athletes successful in swimming teaching, the combination of correct breathing coordination
and swimming movements must be in harmony. In terms of performance development, it is very important
for the athlete and his/her performance to carry the oxygen taken to the relevant muscles to display skill
movements for sports branches and control breathing for the respiratory mechanism, cordovascular system
and metabolic developments.

Suggestions

The same studies can be done on male athletes. Similar studies can be conducted in different age groups. Underwater
cameras can be used to check that the breathing technique is used correctly. In training for coaches and athletes, exercises
such as breathing through the mouth and exhaling through the nose and breathing through the mouth and exhaling through
both the mouth and nose may be recommended.
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