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EDITORIAL

In this special edition of “Teme,” we present an integrated narrative
that traverses the realms of physical activity, sports science, and education,
as well as legal and ethical considerations in sports, placing significant fo-
cus on the psychological dimensions of sports, particularly among youth,
athletes, and students.

Our exploration begins in the educational sphere, highlighting the
multifaceted impact of physical activities on elementary school students. A
study showcasing structured activities during recess reveals improvements
in physical fitness, optimism, and a reduction in peer violence, underscor-
ing the importance of physical activity in early development for physical
and mental well-being. Additionally, a study on active commuting to
school among children further demonstrates how incorporating physical
activity into daily routines positively affects children’s physical fitness and
overall health. In the same educational context, we delve into incorporating
democratic competencies in physical and health education, advocating for
a holistic approach that integrates not just the development of sports skills
but also democratic values and inclusive practices. This theme is further
enriched by a study on the self-efficacy of physical education teachers in
inclusive environments, highlighting the need for supportive educational
frameworks that enable effective and inclusive physical education. More-
over, a comprehensive overview of “physical literacy” within educational
systems emphasizes its importance in physical education and the overall
development of students, linking these diverse aspects of the educational
impact of physical activity and sports.

Shifting to elite sports, we explore the physiological demands and
adaptations in Serbian triathletes and rhythmic gymnasts, uncovering the
intense physical requirements of these athletes. That is complemented by
insights into the health benefits of strength training for older people, illus-
trating the importance of physical activity at all ages.

Exploring strategies for coping with stress among adolescent ath-
letes in sports psychology provides insight into the mental challenges in-
herent in competitive sports. That is closely linked to the development of
the MOP20 scale, which assesses general achievement motives, offering a
broader view of the motivational factors that drive athletes. Another study
examining the relationship between attitudes, motivation, and engagement
in school sports further enriches our understanding of the psychological
factors in sports, emphasizing the significance of positive attitudes and mo-
tivation in promoting sports engagement among students.

© 2023 by University of Ni§, Serbia | Creative Commons License: CC BY-NC-ND



Expanding our perspective, we explore the social impacts of physi-
cal activity, including its influence on body image satisfaction and the chal-
lenges adolescents face in maintaining an active lifestyle. These studies
highlight the role of physical activity in improving personal well-being and
the need for targeted initiatives to promote regular physical activity.

In the legal and ethical dimension, studies on autonomous sports
rules, corruption in sports, gender discrimination, and doping legislation
provide a critical backdrop, emphasizing the need for ethical management
and equality in sports and the complex interaction between legal frame-
works and sports practice. Additionally, a special issue of “Teme” explores
the perceptions and practices of physical education students in implement-
ing gender-sensitive language, aligning with the broader theme of promot-
ing inclusivity and respect in the sporting environment.

Technological advancements in sports science are also presented in
an analysis of sports performance, showing the growing role of technology
in this field. This research highlights how innovative tools can offer more
affordable, cost-effective alternatives for measuring and improving athletic
performance, potentially revolutionizing training and evaluation methods
in sports.

Through these interconnected studies, this special edition of “Teme”
paints a vivid picture of the dynamic nature of physical activity and sports.
Each study contributes to a deeper understanding of how physical activity
affects individual health, mental well-being, and social structures and is
influenced by legal and ethical considerations, strengthening the extensive
role of sports and physical activity in our lives. Together, they underscore
the necessity of a multidisciplinary approach in addressing the challenges
and opportunities within physical activity and sports. Moreover, this com-
pilation of research serves as a vital resource for policymakers, educators,
and practitioners, guiding future initiatives and strategies to enhance the
role of physical and health education, sports, and physical activity in fos-
tering a healthier, more inclusive, and ethically aware community.

Guest Editor
Full Professor Zvezdan Savi¢, PhD
University of Ni§, Faculty of Sport and Physical Education
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THE RELATIONSHIP BETWEEN PHYSICAL ACTIVITY
AND SATISFACTION WITH ONE’S PHYSICAL
APPEARANCE

Milica Colovi¢”, Vladimir Miti¢

Singidunum University, Faculty of Bussines, Belgrade, Serbia

Abstract

The main goal of this research is to determine to what degree people engaged in
physical activity are actually satisfied with their physical appearance. The goal is also to
investigate whether there are differences in the examined variables, concerning different
demographic characteristics such as gender, age, education and income. The research was
conducted online, using a Google questionnaire. The sample consists of 585 respondents.
Data was processed in the SPSS programme. Due to the fact that the distribution of scores
on the registered variables deviates statistically significantly from the norm, non-
parametric techniques were applied. The results show that people who are most satisfied
with their physical appearance are also the most physically active and committed to doing
more intensive work on their body and appearance (p=0.473; p<0.01). Women
(U=24470.500; p<0.05), people with higher incomes (x?=8.102; p<0.05), and younger
people (x?=20.533; p<0.01) are the most physically active and committed to their physical
appearance, while there are no statistically significant differences in scores when it comes
to physical activity and commitment to physical appearance (p>0.05) between groups of
people with different levels of education. The implications of this research lie in the
identification of the part of the population which is not physically active enough, which
may provide the state and its agencies the opportunity to more actively promote various
types and aspects of physical activity, in order to raise awareness about importance of
physical activity and the benefits it generally provides.

Key words: physical activity, satisfaction with physical appearance, commitment
to physical appearance, basic demographic variables.

OJHOC UBMEBY ®U3NYKE AKTUBHOCTHU
N 3A0OBO/bCTBA ®PU3UYKUM U3IJIEIOM

AncTpakT

OCHOBHH IIHJb OBOT' UCTPaKMBAKA j€ J1a YTBPIH KOIMKO Cy JbYAW Koju ce OaBe ¢u-
3MYKOM aKTHUBHOIIINY 3ampaBo 3a70BOJbHU CBOjUM (pU3MYIKKUM m3riienoM. Takohe, uctpa-

* Corresponding author: Milica Colovié, Singidunum University, Faculty of Bussines,
Belgrade, Serbia, mcolovic@singidunum.ac.rs

© 2023 by University of Ni§, Serbia | Creative Commons License: CC BY-NC-ND



446 M. Colovi¢, V. Miti¢

XKyje ce [1a JIM TI0CTOje pa3irKe y HCIMTUBAHUM BapHjabiiama y oHOCY Ha aeMorpadcke
KapaKTEePUCTHKE Kao LITO Cy IO, CTapocT, 00pa3oBame 1 npuxos. Mcrpaxusame je crpo-
BeJieHo oHJIajH omohy ['yri ynmurauka. Y3opak ce cacroju ox 585 ncrmranuka. [Togamm
cy oopahenn y CIICC mporpamy. C 003upoM 1a AUCTPUOYIINja CKOpOBa HA MEPEHUM BapH-
jabama CTaTHCTHYKHM 3HAYajHO OJCTyNa OJf HOpME, NPHMEH-CHE Cy HemapameTpHjcKe
texHuke: CripmaHoB KoedunujeHt koperauuje, Man-Burau Y tect u Kpyckan-Bomicosa
aHanM3a BapujaHce. Pesynrarté cy mokaszanu Ja cy oco0e Haj3aIoBOJbHHjE CBOjUM (u-
3UUKHM H3IISZIOM YjeHO U (DM3UUKU HajakTUBHUjE U TocBeheHe CBOM (DH3MIKOM M3IIIeny
(p=0,473; p<0,01). Ocobe xenckor noia (U=24470.500; p<0.05), ocobe ca BuImImMM npuma-
wuMa (x2=8.102; p<0.05) 1 ocobe mahe sxuBotHe 1061 (3?=20.533; p<0.01) cy dusHuxu
akTHBHUje 1 ocBeheHuje cBoM (pU3NUKOM U3IIIeTy, JOK CE PasiMKe y CTeleHy 00pa3oBama
HHCY MOKa3aJe CTaTHCTUYKH 3HAYajHUM Kaja je (pM3HMYKa akTHBHOCT U mocBeheHocT u-
3UYKOM H3IIey Yy mmutamby (p>0.05). IMIUIMKaLyje HCTpaxKBaba ce OrIeajy Y UICHTH-
(uKanMjK fena CTAaHOBHUINTBA KOje HHUje JOBOJFHO (M3MUKHU aKTHBHO, 11a CE THME NpYXKa
MOryhHOCT aKTHBHH]€ IPOMOLIHj€ Pa3INUUTHX BUA0BA (PU3MUKE AKTUBHOCTH OJI CTPAHE JIP-
’KaBE U HCHUX OPraHa, ca LIMJbEM MO/IU3amha CBECTH O BKHOCTH (DM3HUKE aKTHBHOCTH U
BHILICCTPYKE KOPUCTH KOjE OHA IPyKa.

Kibyune peun:  Qu3mdka akTHBHOCT, 33/I0BOJBCTBO (DH3NUKHUM U3IIIEIIOM,
nocBeheHoCcT (HU3NUKOM M3riIey, OCHOBHE JemMorpadcke Bapujadite.

INTRODUCTION

Satisfaction with one’s physical appearance has also drawn attention
to and highlighted the fact that people need to lead a healthy lifestyle and
get all the necessary nutrients, such as vitamins, minerals, and amino acids,
in order to be more satisfied with their physical appearance and avoid the
risks associated with leading an unhealthy lifestyle (Marinkovi¢ & Galjak,
2021). In addition to proper nutrition, physical activity is necessary in order
to improve or reflect good health, i.e. lead a healthy lifestyle. This is nec-
essary for both children and young people, to whom physical activity in
itself brings a certain kind of satisfaction, and for middle-aged people who
are going through a specific kind of crisis associated with the aging process
(Colovi¢, 2014; Colovi¢ 2017; Colovi¢ & Stojkovié, 2017; Colovié¢ &
Miti¢, 2023a), as well as the elderly, in whose case it certainly contributes
to better functioning on the mental, emotional, and psychophysical level,
preventing various types of health problems and raising their functionality
and quality of life. Physical activity of appropriate and adequate intensity
and dynamics is recommended to everyone in general, regardless of age,
because everyone can have benefit from it (Colovi¢ et al., 2021).

Since satisfaction with one’s physical appearance builds and
changes throughout life, it is important to know in which period these
changes are most intense and important for people in general, as well as
whether there are differences between men and women. Thus, althought
physical activity is good in general, it is specially recommended for chil-
dren in order to develop properly and focus on a healthy lifestyle, and to
prevent the development of chronic diseases (Hallal et al., 2006). Boys are
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generally more physically active than girls, at 23.8% versus 15.4%
(Guthold et al., 2010), and this trend remains with adolescents (Landis et
al., 2007), and into old age.

There is ample scientific evidence that health improves in all aspects
with a greater or lesser intensity of physical activity. Physical activity also
enables bone strengthening and muscle development, and contributes to
maintaining good physical health (Colovié & Miti¢, 2022; Santos et al.,
2017). In addition to physical health, physical activity is also very im-
portant for mental health, because it can reduce the symptoms of anxiety
and depression (Saxena et al., 2009). Regular physical activity reduces the
risk of chronic diseases and premature death by 20% to 30% (Warburton
& Bredin, 2016). Thus, physical activity reduces the risk of diabetes, high
blood pressure, heart disease, asthma and arthritis (Humphreys et al.,
2013). Physical activity in women reduces the risk of cardiovascular dis-
ease from 28% to 58%, diabetes from 14% to 46%, and colon cancer from
31% to 46% (Brown et al., 2005).

Any physical activity, even if it is of the lowest intensity and scope,
is better than physical inactivity and a passive lifestyle (Powell et al.,
2011). Moderate physical activity is especially important and represents,
as mentioned above, one of the optimal ways of coping and overcoming
the crisis of middle age (Colovic’, 2017; Colovi¢ & Stojkovi¢, 2017,
Colovi¢ & Miti¢, 2023a). According to the World Health Organization, in
2009, physical inactivity was identified as the fourth leading cause of mor-
tality. Therefore, the World Health Organization recommends a minimum
of 150 minutes of moderate physical activity, or 75 minutes of intense
physical activity per week for adults (Romas & Sharma, 2017).

The main goal of this research is to determine to what degree people
who are engaged in physical activity and are at the same time dedicated to their
physical appearance are actually satisfied with their physical appearance. It is
also investigates whether there are differences in the examined variables con-
cerning demographic characteristics, such as gender, age, education, and in-
come, in the different group of respondents. The basic hypothesis arising from
this study is that people who are physically active and committed to their phys-
ical appearance are generally more satisfied with their physical appearance
(X1). Based on the basic hypothesis, specific hypotheses were set too. It is
assumed that there are differences in the level and commitment to physical
activity, as well as satisfaction with physical appearance between people of
different gender (X2), incomes (X3), level of education (X4), and age (X5).

Literature Review

Men spend more time on physical activity than women, according
to research (Stamatakis & Chaudhury, 2008), which is contrasted with re-
search in Australia, whose results show that women are more physically
active and committed to their physical appearance (Vaughan et al., 2008),
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along with female students (Booth et al., 2002). However, when it comes
to walking as a type of physical activity, the results of research (Hansen et
al., 2012) show that men and women walk approximately the same, and
that the level of physical activity is constant over the years, while it slightly
decreases after the age of 65. Walking, alongside cycling, is one of the
forms of active transport due to which the inhabitants of Europe have less
problems with obesity compared to the inhabitants of the USA, Canada and
Australia (Bassett et al., 2008). Physical activity in leisure time is one of
the key factors in the fight against obesity, according to research conducted
in the United States (Harper & Lynch, 2007). Men who committed to at
least one physical activity 3 to 5 times during the week significantly re-
duced their risk of becoming overweight and obese, and were more satis-
fied with their physical appearance than those who did not have any phys-
ical activity (Biernat & Tomaszewski, 2015). Older people need to be phys-
ically active in order to maintain their vitality for as long as possible and
have more energy for the daily chores and responsibilities they perform.
However, the results of a number of studies suggest that commitment to
physical activity decreases with age (Hallal et al., 2012; Sullivan et al.,
2011), although, on the other hand, daily physical activity undoubtedly
contributes to a longer life and better health (Matthews et al., 2007).

According to research conducted in the United States (Cefia et al.,
2011), socio-demographic characteristics such as older age, obesity, and
poorer health are associated with reduced physical activity. In contrast, so-
cio-demographic factors such as higher income, level of education, good
health, and a job that requires good physical fitness are positively associ-
ated with a commitment to physical appearance and physical activity (Sta-
matakis & Chaudhury, 2008). However, the results of research conducted
in Switzerland (Guessous et al., 2014), as well as in Cameroon (Assah et
al., 2015), indicate that people with a lower level of education are more
physically active compared to those with a higher level of education. Also, the
results of research conducted in China indicate that incomes and range of
education do not affect the level of physical activity and satisfaction with
physical appearance (Chen et al., 2015). These results are not in line with some
research, according to which education (Azagba & Sharaf, 2014; Borodulin et
al., 2012;), and income (Cerin & Leslie, 2008; Ord et al., 2013) are very
important factors for commitment to physical appearance, and higher level of
physical activity in general. Another research conducted in Australia coincides
with the aforementioned results of previous research, as in Australia people
with lower levels of education and lower income are less committed to and
satisfied with their physical appearance (Kavanagh et al., 2005).

It is interesting to note that people who do not buy organic food are
generally obese compared to those who buy organic food. According to
one research, 31% of people who do not buy organic foor are moderately
obese, while 7% are overweight, compared to people who buy organic
food, of whom only 10% moderately or excessively obese (Schifferstein &
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Ophuis, 1998). People who are most physically active decide to buy or-
ganic food primarily because of better form, health (Colovi¢ & Miti¢, 2021;
Miti¢ & Colovi¢, 2022a; Miti¢ & Colovié, 2022b; Miti¢ & Colovié, 2023b)
and weight loss, and they are more satisfied with their physical appearance
compared to those who do not buy organic food (Nie & Zepeda, 2011).

METHODOLOGY

This research was conducted online, using a Google questionnaire
which has already been used, and whose metric characteristics have proven
to be adequate in related research (Colovic’ and Miti¢, 2021; Colovi¢ et al.,
2021). The authors of this questionnaire are also the authors of this paper.
The Organic Food questionnaire was used. It consists of 10 multiple choise
questions, and examines the presence and intensity of main factors influ-
encing the decision to purchase organic food, and the biggest obstacles to
buying it, as well as a certain number of items related to the intensity and
frequency of physical activity and satisfaction with one’s own physical ap-
pearance. Cronbach’s alpha coefficient ranged between 0.71 and 0.89 in
previous research, while its value in the current research was 0.82. The
questionnaire was sent to the email addresses of 900 respondents. The cri-
teria for the selection of respondents for this research from the existing da-
tabase containing over 2000 respondents referred to the fact that the re-
spondents were adults divided into 4 age categories, according to certain
psychophysical developmental changes that are significant for different pe-
riods of life: early adulthood (ages 18 through 24), adult respondents (ages
25 through 39), middle-aged people (ages 40 through 64), older respond-
ents (over 65 years of age). One part of the respondents did not answer, or
did not fill in the questionnaire completely, so they were excluded from the
sample being processed. A fully completed questionnaire was returned by
585 respondents, which equal 65% of the originally planned number of re-
spondents, and represent the final sample in current research. Respondents
have different socio-demographic characteristics such as gender, age, edu-
cation and income. Data was processed in the SPSS programme. Due to the
fact that the distribution of scores on the registered variables deviates sta-
tistically significantly from the norm, non-parametric techniques were ap-
plied. The obtained values of skunis (Sk=445), as a measure of the sym-
metry of distribution, and kurtosis (Ku=-733), as a measure of convexity,
i.e. flatness of the distribution of scores, show that the distribution of scores
on the registered variables is not normal. To test the hypotheses, the fol-
lowing were used in addition to descriptive statistics: Spearman’s correla-
tion coefficient, for determining the relationship between two variables;
Mann-Whitney U test, in order to determine the differences between two
groups of subjects; and the Kruskal-Wallis analysis of variances, in order
to test the differences in scores in a larger number of groups of subjects.
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This part of the paper presents the results of this research, which are
discussed in more detail in the next section.

Table 1. Statistics of phisical activity and satisfaction

with physical apperance

Physical activity

Satisfaction with
physical appearance

N Valid 585 585

Missing 0 0
AS 3.5761 2.4103
Median 4.0000 2.0000
SD 1.02274 1.18317
Variance 1.046 1.400
Skewness -.592 445
Std. Error of Skewness 101 101
Kurtosis .061 -.733
Std. Error of Kurtosis .202 202
Range 4.00 4.00
Min. 1.00 1.00
Max. 5.00 5.00

Table 2. Descriptive statistics

Frequency Percent

Never 163 27.9
Once a month 163 27.9
Once a week 146 25.0
2-3 times a week 82 14.0
Daily 31 5.3
Total 585 100.0

Table 3. Correlations — relationship between commitment
and satisfaction with physical appearance

Commitment to Satisfaction with
physical appearance physical appearance

Commitment to ;g +O000 3(7)8
physical appearance N 585 585

—— Ro 4737 1.000
Satisfaction with Sig. .000

physical appearance N 585 585
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Table 4. Result of Mann-Whitney U test -
significance of gender differences

Commitment to Satisfaction with
physical appearance physical appearance
Mann-Whitney U 24470.500 28041.500
Sig. .010 734

Table 5. Gender differences in commitment and satisfaction
with physical appearance

Gender N MR >R
Commitment to Male 124 259.84 32220.50
ohysical appearance Female 461 301.92 139184.50
Total 585
Satisfaction with Male 124 288.64 35791.50
ohysical appearance Female 461 294.17 135613.50
Total 585

Table 6. Result of Kruskal-Wallis test - significance of obtained differences

Commitment to Satisfaction with
physical appearance  physical appearance
a 20.533 8.102
df 2 2
Sig. .000 .017

Group variable: Income

Table 7. Income differences in commitment and satisfaction
with physical appearance

Income N MR

Below average (lower than 500 euros) 45 196.66
Commitment to Average (between 500 and 1000 euros) 490 297.23
physical appearance Above average (above 1000 euros) 50 338.22

Total 585

Below average (lower than 500 euros) 45 243.34
Satisfaction with ~ Average (between 500 and 1000 euros) 490 293.03
physical appearance Above average (above 1000 euros) 50 337.41

Total 585

Table 8. Result of Kruskal-Wallis test — significance of obtained differences

Commitment to Satisfaction with
physical appearance physical appearance
i 2.052 5.164
df 4 4
Sig. 726 271

Group variable: Education
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Table 9. Educational differences in commitment and satisfaction
with physical appearance

Education N MR
Primary school 6 299.00
High School 213 289.38
Commitment to High school/vocational studies 59 289.75
physical appearance Faculty/master studies 290 293.05
PhD 17 346.79
Total 585
Primary school 6 295.42
High School 213 283.65
Satisfaction with High school/vocational studies 59 321.74
physical appearance Faculty/master studies 290 290.37
PhD 17 354.44
Total 585

Table 10. Result of Kruskal-Wallis test — significance of obtained

differences
Commitment to Satisfaction with
physical appearance  physical appearance
2 10.160 9.349
df 4 4
Sig. .039 .047

Group variable: Age

Table 11. Differences in commitment and satisfaction with physical
appearance in relation to age of respondents

Age N MR
18 through 24 110 304.79
25 through 39 284 294.98
40 through 64 187 284.29
Over 65 years 4 235.13
Total 585
18 through 24 110 304.36
25 through 39 284 290.64
40 through 64 187 277.94
Over 65 years 4 255.63
Total 585

Commitment to
physical appearance

Satisfaction with
physical appearance
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DISCUSSION

Table 1 presents the descriptive statistics measures for major varia-
bles — Physical activity and Satisfaction with physical appearance, while
Table 2 presents the registered frequency of Phisical activity.

The obtained results confirm our first hypothesis, and suggest that
there is a moderate correlation between commitment and the intensity of
physical activity with satisfaction with one’s own physical appearance (Ta-
ble 3). Intensity of physical activity is measured through the regisetred fre-
quency in its performing, or more precisely: daily performance, performing
two to three times a week, performing once a week, performing once a
month, and never performing physical activity.

This means that people who are more physically active and more
committed to their physical appearance are also more satisfied with it.

In the following text, the results of specific hypotheses are pre-
sented, i.e. the differences that exist in the main variables when different
groups of respondents are taken into account.

The results show that people who are dedicated to their physical ap-
pearance are mostly or completely satisfied with their physical appearance.
This means that people who spend more time on their physical activities
are most satisfied with their physical appearance. This should not be a sur-
prise due to the fact that physical activity, according to the results of some
studies, contributes to general health (Humphreys, McLeod, & Ruseski,
2013), as well as to better physical appearance (Nie & Zepeda, 2011).

There are statistically significant differences in scores between men
and women when it comes to the level of and commitment to physical ap-
pearance (U = 24470.500; p <0.01), but not when it comes to satisfaction
with physical appearance (U = 28041.500; p> 0, 01) (Table 4).

The data shows that women are more committed to physical appear-
ance (MR = 301.92) compared to men (MR = 259.84). However, there
were no statistically significant differences obtained in scores when it
comes to satisfaction with physical appearance, i.e. there are no gender dif-
ferences in satisfaction with physical looks (Table 5). This partially con-
firmed the second hypothesis.

The results of this study are consistent with the results of research
conducted in Australia, according to which women are more committed
and physically active than men (Booth et al., 2002; Vaughan et al., 2008).
However, our results are not consistent with other research (Cefia et al.,
2011; Hallal et al., 2012; Sullivan et al., 2011), according to which men are
more physically active and committed to physical appearance in relation to
women, or the research (Hansen et al., 2012) according to which both gen-
ders have approximately the same physical commitment.

When it comes to the differences that exist in the commitment and
intensity of physical activity (y? = 20.533; p <0.01), as well as satisfaction
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with physical appearance (yx?= 8.102; p <0.05) between groups of respond-
ents with different incomes, they were at a statistically significant level
(Table 6).

The results show that both the commitment to physical appearance
and the intensity of physical activity, as well as the satisfaction with one’s
own physical appearance increase with the increase in income. Thus, peo-
ple with the highest income are most committed to physical appearance,
and are, at the same time, most satisfied with their physical appearance
(Table 7).

This can be explained by the fact that people with the highest income
can set aside more money to buy healthier and better quality food, which
is necessary for the body to receive all the necessary nutrients. Besides, for
some physical activities, it is necessary to set aside a certain amount of
money both for membership fees and for the purchase of appropriate equip-
ment, and this is certainly easier for people with higher incomes.

The results are not in line with certain research results (Hallal et al.,
2012), according to which people in the highest income countries are the
least physically active, or with researchers (Chen et al., 2015) according to
whom income has no effect on physical activity, but are consistent with the
research (Borodulin et al., 2012; Cerin & Leslie, 2008; Ord et al., 2013;
Stamatakis & Chaudhury, 2008) according to which people with higher
incomes are more committed to their physical appearance.

The magnitude of the obtained differences, measured by the Krus-
kal-Walis test, were not statistically significant, neither in terms of inten-
sity and commitment (y? = 2.052; p> 0.05) nor in terms of satisfaction with
physical appearance, when it comes to the education of the respondents (y?2
=5.164; p> 0.05) (Table 8).

The results show that education has no effect on the level of physical
activity, i.e. commitment, or on one’s satisfaction with physical appearance
(Table 9). Thus, persons with higher and lower levels of education are ap-
proximately equally dedicated to and satisfied with their physical appearance.

The obtained results are consistent with some research (Chen et al.,
2015; Vaughan et al., 2008), while not consistent with other research
(Azagba & Sharaf, 2014; Borodulin et al., 2012), according to which a
higher level of education is associated with greater commitment to and sat-
isfaction with physical appearance. Also, the results are not in line with
research (Assah et al., 2015; Guessous et al., 2014) according to which
people with a lower level of education are more committed to and more
satisfied with their physical appearance.

The size of the obtained differences in scores, measured by the Krus-
kal-Wallis test, was at a statistically significant level when it comes to com-
mitment to physical activity (y? = 10.160; p <0.05), as well as when it
comes to satisfaction with physical appearance (y? = 9.349; p <0.05) in
relation to the age of the respondents (Table 10).
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The results show that with age, commitment to physical appearance
decreases (Table 11). The youngest respondents (ages 18 through 24) are
most committed to their physical appearance. One of the reasons may be the
fact that they have more free time compared to other groups of respondents,
given that a large number of respondents of this age are not employed and
not married. Also, a possible reason may be the tendency to achieve the best
possible physical apperance or outlook in order to attract a better partner.
The oldest people in the sample, i.e. respondents who are older than the age
of 65, are the least dedicated to their physical appearance.

The results are consistent with research according to which physical
activity and commitment to physical appearance, as well as one’s satisfac-
tion with it, decrease as age increases (Hallal et al., 2012; Sullivan et al.,
2011; Vu et al., 2020), and partly in accordance with another study accord-
ing to which physical activity and commitment significantly decrease only
for those aged 65 or older (Hansen et al., 2012).

CONCLUSION

This research confirms that people who are most satisfied with their
physical appearance are also the most physically active and committed to
more intensive work on their body and appearance. Some specifics related
to certain groups were identified during the analysis of the differences of
various groups of respondents in relation to the level of physical activity
and commitment to physical appearance, as well as one’s satisfaction with
physical appearance, according to certain socio-demographic variables.

Thus, it was shown that there are differences in the level of physical
activity, and commitment to physical appearance and work on oneself, as
well as in general satisfaction with one’s physical appearance between
groups of respondents of different ages and incomes. Also, women, higher-
income earners, and younger adults (18-24 years) are more physically
active and committed to their physical appearance. Women are generally
more committed to self-employment and physical activity, while there are
no differences when it comes to satisfaction with their physical appearance,
as compared to men. On the other hand, no differences were obtained in
scores between groups of respondents of different levels of education.

The results of this research can be useful for companies and
entrepreneurs who provide a wide range of services to customers related to
various types of physical activity, such as gyms, spas, fitness clubs,
swimming pools, and the like, and can help them better adapt their offer to
customers. Namely, based on basic and easily accessible socio-
demographic characteristics, they can see which part of the population
represents their target group and adequately focus their marketing activities
and promotion on them.
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It would be interesting to conduct a study that would include people
from countries in the region, and would examine the extent to which neigh-
bouring nations are committed to their physical appearance and which demo-
graphic characteristics have the greatest impact on commitment to physical
appearance.

Some further research could also include other socio-demographic
characteristics, in order to identify which other characteristics have an effect
on physical activity or satisfaction with physical appearance in humans in gen-
eral.
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OJHOC UBMEBY ®PU3NYKE AKTUBHOCTHU N
3AI0BO/bCTBA ®U3UYKUM U3TJIEJOM

Muauna Yonosuh, Bnagumup Mutuh
VYuusepsurer Cunrunynym, [locnosau ¢akynrer, beorpan, Cpouja

Pe3ume

[Mannemuja Kosua-19 je yrumana Ha To 1a CBe BUIIE JbYU ITOYHE 1a oOpaha naxmsmy 1
yBuba 3Hauaj 3/[paBor Ha4YMHa )KMBOTA. To cBakako Huje Moryhe 0e3 ajieKBaTHE CXpaHe 1
omroeapajyhe ¢msnuke akruBHoctn. Hamme, 3a Boheme 3apaBor HauMHA JKUBOTA
HEOIIXOJIHO je KOH3yMHpaTH aJeKBaTHY XpaHy Koja y HM300WbY CaJpXKH BHTaMHHE,
MHHEpaJe U JpyTe XpaHbruBe Mareprje. OcHM Tora, HEOIXO/IHA je U aJieKBaTHa (H3HYKa
aKTUBHOCT P MOCTH3ama J0OPOr 3/[PaBCTBEHOr CTalba U jauyarba HMyHHUTETa. Beinku
Opoj CTpy4yHE W HaydHE JUTepaType yKasyje Ha TO Ja (pU3MYKa aKTHBHOCT IPENCTaBIba
Haj00Jby TIPEBEHIM]Y O XPOHUYHUX 00JIeCTH U MpeBpeMene cMpTu. CTora He 4ynu 1a je
nperiopyka CBeTcKe 3/1paBCTBEHE OpraHH3allije Ja OAPACII HEeJeJbHO UMajy HajMame 75
MHHYTa UHTEeH3UBHE, niH 150 MuHyTa ymMepeHe (pH3MdKe aKTHBHOCTH KaKo OU ITO00IBIIIaIH
CBOj€ 37PaBCTBEHO CTamse. Y 0BOM HCTPaXKUBARBY CE HCIIUTYje oHOC M3Mely mocseheHocTn
(MBUYKOM 3Ty U 33JI0BOJBCTBA COMICTBCHIM (DH3UYKUM U3riieioM. Takole ce ucrmryje
KOJIMKO JieMOTpad)cKe KapaKTEPHCTUKE Kao IITO CY MO, CTapOCHa 100, HUBO 00pa3oBama,
BHCHHA NPUXO0/1a, U OpayHU U PaIHU CTATyC yTHUY Ha GH3UUKy akTUBHOCT. C 003UpOoM Ha
Tpajame akTyenHe naHaemuje Kosun-19, ucrpaxuBame je cuposeneHo online y3 momoh
['yrn ynuTHHKA KOjU je KOHCTpyHCaH M KOpHIINEH y BHIIE CPOAHHX HCTPAKHBAEA O
CTpaHe ayTopa. YIHTHHUK ce cactoju oj] 20 muTama Ha CeMOCTENeHOo] JIMKepTOBOj CKaTi
yrja ce noysaanoct kperana ox 0,75 mo 0,85 Kponbaxose ande. YNHUTHUK je mocnar Ha
umejn anpece 900 wucrmranuka u3 nene CpOuje. McnuTaHuim cy pasnHyuTor moJia,
CTapoCHEe JOOW W JPYTUX JIeMOTrpad)CKUX KapaKTepPUCTHKA, Kako OW y30pak OHO IITO
Pperpe3eHTaTHBHA)H. YTIUTHHK j€ KOMIUIETHO TIOIYH-EH OJ1 CTpaHe 585 mcnuTaHuka, U 3a
o0pany y3opka je xopumhen CIICC mporpam. C 003upoM aa pacrmoiena cKOpoBa Ha
peructpoBaHuM BapHujabiamMa 3HAa4YajHO OJACTYNa O HOpMale, KopuiuheHe cy
HemnapaMeTpUjCKe TEeXHUKE IPWIMKOM o0pane mojaraka. Ilopen JecKpHNTHBHE
cratucruke, kopuntheny cy CrimpMaHoB Koe(HIMjeHT Kopenauuje, Man-Buthu ¥ tect 3a
onpeljuBame pasiuke u3mel)y aBe rpyre ucnutanuka u Kpyckan-Bonucos TecT 3a aHammsy
BHIIIC TPyIa WCIUTaHUKA. Pe3ynTaTu ¢y mokasaiu ja Cy ocobe Koje Cy Haj3aJ0BOJbHHjE
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CBOjUM (DU3MYKMM ¥3IJICNOM YjeAHO M (U3MYKM HajakTHBHMje M mocBeheHe CBOM
¢usnuxkom msrieny (p=0,473; p<0,01). Ocobe skerckor mona (U=24470,500; p<0,05),
ocobe ca BummM npumamuMa (%2=8,102; p<0,05) m ocobe mmahe KuBOTHE AOOH
(%?=20,533; p<0,01) cy pusuuKy aKTUBHHU]jE U MocBeheHHje CBOM (PU3UUKOM H3IJIEAY, JIOK
ce pasMKe y CTeleHy 00pa3oBama HMCY MOKa3ajle CTaTHCTHYKM 3Ha4ajHUM Kaja cy
¢u3muka akTrBHOCT ¥ ocseheHocT dusnukoMm m3rieny y nuramy (p>0,05). UMmnkanuje
HCTPXHBaba CE OIIIeajy Yy UACHTH(HKALWM)H Jiefia CTAHOBHHUILTBA KOje HHUje JOBOJHHO
(M3MYKY aKTUBHO, 11 € THME IIpy’ka MOTYNHOCT aKTHBHHjE HMPOMOLMjE Pa3IMIUTUX
BHIOBa (hM3MYKE aKTHBHOCTU OJ CTpaHE JP)KaBE U ECHHX OpraHa, ca IUJbEM MOJH3arbha
CBECTH O B&KHOCT (pU3HUKE aKTMBHOCTHU M BHILECTPYKE KOPHUCTHU Koje OHa Mpyxa. Camum
THM O U Jp)kaBa OCTBapuiia 3Ha4ajHy yIureay (HMHAHCHJKHX CPEICTaBa MPEKO MAambHX
TPOLIKOBA 3/[PABCTBEHOT CHCTEMA.
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Abstract

The habit of engaging in physical activity is one of the many life habits that are
developed during adolescence. Due to a variety of barriers, many adolescents do not
meet the daily physical activity recommendations. This study aimed to determine the
barriers to engaging in physical activity among adolescents, i.e. whether there are
differences in the barriers to physical activity between male and female adolescents,
and whether these barriers differ depending on age. The sample of subjects included
1350 adolescents between the ages of 15 and 18 (672 boys, and 678 girls). The research
utilised a customised questionnaire that was adapted from similar pre-existing
questionnaires, and it contained a total of nine questions. All questions were of the
close-ended type, and each question was rated on a four-point Likert scale. The Chi-
square test was used to determine the differences according to gender and age. Based
on the obtained results, it was determined that girls reported a higher number of barriers
in comparison to boys, although there is no statistically significant difference, and that
the highest number of barriers was reported at the age of 15 (p< .05).

Key words: adolescence, physical activity, health, sedentary behaviour, barriers.

BAPUJEPE KOJE YTUUY HA ®M3UUYKY AKTUBHOCT
AJIOJIECHEHATA

AncTpakT

Hasuka 6aBypera pU3MUKOM akTHBHOIINY jeiHa je 0] MHOTHX KMBOTHUX HAaBHKa KOje
ce pas3BHjajy TOKOM aJoyieclieHije. Benuku Opoj amoneciieHaTa HE WCIyHaBa JHEBHE
HOpMe (hU3MUKe aKTUBHOCTH jep TOME MOCToje pasHe Oapujepe. Llnib oBe cTymuje 6uo je na
ce yTBpze Oapujepe Koje yTHay Ha OaBberhe (PM3MIKOM aKTUBHOIINY KOJ| ajojeciieHara,
OITHOCHO J1a C€ YTBP/IH /1A JIM TI0CTOj€ Pa3iiKe y OBUM Oaprjepama mmel)y agonecrenara u
aJI0JIECLICHTKMIbA, KA0 U 1 JIM TTOCTOje PA3IUKe y MPETXOJHO CIIOMEHYTHM Oapujepama y
3aBHCHOCTH OJ] TOJIMHA CTAPOCTH. Y30paK UCITUTAHKKA YHHIJIO je YKymHO 1350 amoreciie-
Hata y3pacta mmehy 15 u 18 romuna, ox dera je 6uo 672 anonecueHara u 678 amose-
CLICHTKHIbA. 3a OTpede NCTpaKUBarha MPUMEHCH j€ aHKETHH YIIUTHHUK KOjH je puitaroheH
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U3 nocrojehux ynuTHHUKa, a KOjU CanpkKu yKyITHO AeBeT nutama. CBa IHMTama Cy 3aTBO-
PCHOT CENICKTUBHOT THIIA, & CBAKO ITHTAE OLCHEHO je Ha JIMKepTOBOj 4eTBOPOCTENEHO]
CKaJIM. XU-KBaJpaT TECT je MPUMEHCH 3a YTBphUBame MOJHKUX U y3pacHUX pasnuka. Ha
OCHOBY JI00HMjeHHX pe3yiTara yTBpheHo je 1a Cy NPOLEHTYaJIHO a0JIeCIEHTKHELE IPHjaBU-
ne Behu Opoj Gapujepa y OIHOCY Ha ajIONECIeHTe, HaKO CTATUCTHYKH 3HAYajHE PasiIuKe
U30CTajy, Kao u 1a je Hajeehu Opoj OGapujepa mpujaB/beH KO UCIUTaHHKA y3pacTta 15 ro-
qwmHa (p<,05).

Kibyune peun: amonecueHmuja, GU3UYKa aKTUBHOCT, 37[PABJbE, CEACHTAPHO
MoHaIame, oapujepe.

INTRODUCTION

Adolescence is the period between childhood (the beginning of pu-
berty) and adulthood. This period begins between the ages of 11 and 13,
and ends between the ages of 18 and 20 (Hugo, 2003), and is accompanied
by the emergence of secondary sexual traits and dynamic physical devel-
opment. Adolescence is characterised by significant changes in emotional,
cognitive and social development. It is a very important phase of life during
which different life habits are formed (Pandolfo, Minuzzi, Machado,
Lopes, Azambuja, & Santos, 2016; Petrovi¢, Mom¢ilovi¢ & Pelemis,
2023), and during which physical activity patterns are also established
(Kalac, Gontarev, & Velickovska, 2014; Kumar, Robinson, & Till, 2015).
Any skeletal muscle-produced motion that involves the expenditure of en-
ergy is referred to as physical activity (PA), and this includes motions made
when working, playing, doing housework, travelling, and engaging in rec-
reational activities (World Health Organization, 2018). Participating in
physical activities and avoiding a sedentary lifestyle during this period has
significant benefits in terms of physical and mental health, social relation-
ships, and cognitive and other abilities of adolescents (Janssen & Leblanc,
2010), and forms the basis for their pattern of activity in adulthood
(Padehban, Negarandeh, & Nikpeyma, 2018).

The World Health Organization (WHO) recommends that children
and adolescents participate in moderate to vigorous physical activity for at
least 60 minutes a day (WHO, 2010). However, the level of physical activ-
ity decreases with age, and the percentage of active individuals decreases
particularly in the period of adolescence (Kumar et al., 2015; Vanhelst,
Béghin, Duhamel, De Henauw, Ruiz, Kafatos et al., 2018). Namely, the
recommendations of the WHO on daily physical activity in 2016, at the
global level, were not met by 80% of adolescents ages 11 through 17. In
other words, four out of five adolescents are not physically active (Guthold,
Stevens, Riley, & Bull, 2020), whereby adolescent girls are less physically
active than boys in every age range (Rosselli, Ermini, Tosi, Boddi, Stefani,
Toncelli, & Modesti, 2020). Such findings are concerning given that phys-
ical activity levels tend to decrease in adulthood, as compared to adoles-
cence (Wall, Carlson, Stein, Lee, & Fulton, 2011), which threatens the cur-
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rent and future health of this population. Regular exercise helps maintain
or improve physical health, reduces stress, anxiety, and depression (Bland,
Melton, Bigham, & Velle, 2014), and enhances the mental health of the
adolescent population (Rodriguez-Ayllon, Cadenas-Sanchez, Estévez-L6pez,
Mufioz, Mora-Gonzalez, Migueles et al., 2019). It also has a preventive effect
on most chronic diseases, such as obesity, type 2 diabetes, cardiovascular
diseases and certain types of cancer (Janssen & Leblanc, 2010).

But in contrast to the advantages of physical activity for adolescents’
health, sedentary behaviour is becoming more prevalent among this popu-
lation (Kracht, Beyl, Maher, Katzmarzyk, & Staiano, 2021). The decline in
the level of physical activity at this age represents one of the biggest public
health problems in many countries (Padehban et al., 2018), primarily be-
cause it is closely related to chronic diseases, high blood pressure, obesity,
levels of lipoproteins in the blood, as well as an increased level of high-
risk behaviour, which includes the consumption of tobacco and alcohol in
this period of life (Kumar et al., 2015). Additionally, adolescents’ inactiv-
ity is linked to a higher risk of premature death (Lee, Shiroma, Lobelo,
Puska, Blair, & Katzmarzyk, 2012).

Although multiple studies have demonstrated the benefits of physi-
cal activity on adolescents’ health (Janssen & Leblanc, 2010; Padehban et
al., 2018; Rodriguez-Ayllon et al., 2019), there are numerous barriers to
meeting the recommended daily levels of physical activity (Guthold et al.,
2020; Prochnow, van Woudenberg, & Patterson, 2020; Mani¢, Zelenovic,
Stamenkovi¢, Capri¢, & Bozi¢, 2021).

There are a large number of factors that influence participation in
physical activities, and understanding these factors can help in creating a
strategy to overcome them, so that physical activity becomes a part of peo-
ple’s lives, especially in adolescence. Factors that prevent people from en-
gaging in physical activity can be personal, physiological, behavioural and
psychological (Hardman, 2003). The aforementioned factors may have an
impact on a person’s decision to become physically active or inactive.
Also, a population’s level of activity is significantly affected by the influ-
ence of society. A sedentary lifestyle is gradually being promoted by many
societal trends. According to data from a European study, the continuous
decline in physical activity and exercise in the family, and then the wider
social community, along with decreased opportunities for daily physical
activity for children in schools are highlighted as some of the main reasons
why a significant number of young people today are not physically active
enough (Hardman, 2003).

According to studies that have examined barriers from a sociological
perspective, these obstacles are built at the intra- and inter-personal levels of
personality (Moore, Jilcott, Shores, Evenson, Brownson & Novick, 2010; Bau-
man, Reis, Sallis, Wells, Loos & Martin, 2012), and they represent predictors
of physical activities (Fox, Mann, Ramos, Kleiman & Horowitz, 2012).
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The results of previous studies have shown that barriers can be indi-
vidual, i.e., internal, such as lack of self-confidence, motivation, and fear
of injury during physical activity, and external, or related to environmental
factors, access to facilities, work obligations, parental encouragement, etc.
(Van der Horst, Paw, Twisk, & Van Mechelen, 2007; Jodkowska, Mazur,
& Oblacinska, 2015). In particular, internal barriers are related to an indi-
vidual’s motivation, as opposed to external barriers, which are related to
the community and environment’s infrastructure (Lovell, Ansari, Parker,
2010). The most common and relevant barriers to physical activity are lack
of time (external barrier) and lack of motivation (internal barrier) (Sharifi,
Mahdavi, Ebrahimi-Mameghani, 2013). Adolescents, as well as people of
other ages, are influenced by personal psychosocial factors when making
decisions about their way of life and whether to engage in healthy or un-
healthy behaviour. It has also been shown that personality traits are factors
that are positively related to physical activity (Sallis & Owen, 2002)

Although perceived barriers are strongly associated with leisure-
time physical activity, they differ by gender. The results of previous studies
(Padehban et al., 2018; Rosselli et al., 2020) reveal that female adolescents
experience more barriers to engaging in physical activity than males ado-
lescents, with internal barriers predominating, while male adolescents re-
port external barriers more often. Identifying these barriers is of great im-
portance, because it would help in future interventions and when planning
the increase of physical activity of the adolescent population, and the im-
plementation of a health policy aimed at improving physical activity at
school and community levels. For determining the critical period of the
decrease in the physical activity level in adolescence, the adolescents’ age
that record the highest number of barriers for involvement in physical ac-
tivity must be identified. Therefore, in order to determine differences in
barriers to adolescents’ physical activity, the objectives of this study were:
(1) to determine whether there are differences in barriers to physical activ-
ity between male and female adolescents; and (2) to determine whether
there are differences in barriers to physical activities depending on age.

METHODS
Sample of Respondents

The sample of respondents consisted of 1350 adolescents between
the ages of 15 and 18, of which 672 are boys and 678 are girls (Table 1).
All respondents were randomly selected from cities in the region of south-
eastern Serbia (Ni§, Leskovac, Aleksinac, Pirot, Vranje, Vladi¢in Han,
Prokuplje, Kursumlija). The majority of the respondents (33.3%) were 15-
year-old adolescents (450 respondents), and the smallest proportion of
subjects were 16-year-olds (270 respondents).
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Table 1. Sample of respondents according to gender and age

Male Female Total
Age (n=672) (n=678) (n=1350)
n % n % n %

15 199 29.6 251 37.0 450 33.3
16 141 21.0 129 19.0 270 20.0
17 182 27.1 148 21.8 330 245
18 150 22.3 150 22.1 300 22.2

This research was conducted in accordance with the Declaration of
Helsinki, and the recommendations for research involving human subjects
(Christie, 2000). Prior to conducting the survey, written consent from the
principals of the schools was requested. Additionally, each parent provided
consent for their child to participate in the research before the start of the
study. All of the potential respondents were invited to participate in the
survey after receiving their parents’ permission. The respondents had to be
high school students, free of physical disabilities or chronic illnesses, en-
rolled in regular classes at their school, and not excused from physical ed-
ucation programmes in order to be included in the study. Exclusion criteria
were the respondents’ lack of desire to fill out the survey questionnaire,
lack of consent from parents and/or guardians for participation in the study,
as well as incompletely filled surveys.

The survey was carried out at school after physical education clas-
ses. Before the survey itself, the interviewers explained the procedure and
the course of the survey itself to the respondents, so that the respondents
were familiar with it. Respondents were informed that their participation
in the survey was voluntary, that their answers would remain anonymous,
and that the obtained data would be used only for research purposes. Re-
spondents had the option to leave the survey at any time while it was still
ongoing.

Sample of Measuring Instruments

The questionnaire used in this research was adapted from already-
existing questionnaires (Miti¢, Radisavljevi¢-Jani¢, Milanovi¢, Panteli¢,
Markovi¢, Stankovi¢ et al., 2010; Santos, Fermino, Reis, Cassou, & Rodri-
guez-Afiez, 2010; Santos, Wanderley Janior, Barros, de Farias Janior, &
de Barros, 2010), and it contains a total of nine questions. All questions are
of the close-ended type, and each question is rated on a four-point Likert
scale. In order to identify what may be a barrier to physical activity, each
question contains the following response options: ‘strongly disagree’, “dis-
agree’, ‘agree’, and ‘strongly agree’.

For data analysis, responses were classified according to the pres-
ence or absence of barriers, and were categorised into dichotomous varia-
bles. The answers of respondents who answered ‘I agree’ and ‘I strongly
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agree’ were combined, and it was considered that certain barriers were
‘present’. If the respondents answered ‘I disagree’ or ‘I strongly disagree’,
it was considered that there are no barriers to physical activity (Becker,
Fermino, Lima, Rech, Afiez, & Reis, 2017).

Statistical Data Processing

The basic descriptive statistics of the parameters of both subsam-
ples, as well as of the total sample, are presented as absolute and relative
frequencies. For data analysis, respondents who were classified only ac-
cording to the presence or absence of barriers were taken into account. Re-
spondents who answered ‘agree’ and ‘strongly agree’ were considered to
have some barriers to physical activity, and were included in the analysis.
When the respondent’s answer was ‘disagree’ or ‘strongly disagree’, it was
considered that there were no barriers, and the results of those respondents
were not analysed.

To determine the differences according to gender and age, the Chi-
square non-parametric test was used. The level of significance was set at
p<0.05. The results were processed with the Statistical Package for the So-
cial Sciences for Windows, version 20.0 (IBM SPSS 20.0, SPSS Inc, Chi-
cago, IL, USA).

RESULTS

Table 2 shows the results of the basic descriptive statistics of the
parameters of established barriers in adolescent boys and girls, as well as
the differences between them (Chi-square) in the total sample. The analysis
of the obtained data showed that adolescents stated that the most common
barriers to physical activity are: Financial costs (50.7%), Misunderstand-
ing of milieu (49.89%), Lack of time (48.6%), and Non-availability of
sports facilities (48.4%). Among adolescent girls, the most common barri-
ers are Misunderstanding of milieu (63.5%), Lack of habits (53.1), Lack of
place to perform it (52.8%) Lack of organisers (of the physical activity)
(52.0%), Non-availability of sports facilities (51.5%), and Lack of time
(51.4%). In general, adolescent girls have been found to have a greater
number of barriers compared to adolescent boys.

The results of the Chi-square test showed that there are significant
differences between male and female adolescents in whether they feel the
need to exercise (47.3 vs. 42.6, retrospectively; Sig.= .029), as well as in
whether they are bothered by not being understood by the milieu (49.8 vs.
63.5, retrospectively; Sig.= .007) (Table 2). No statistically significant
differences were found for other barriers.
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Table 2. Differences in barriers according to gender

M F M vs. F
Barriers to physical activity n n % n % Chi- Sig.
square
I don't feel the need 710 336 473 374 426  4.75.029"
I lack habits 851 399 46.8 452 53.1 .81 .369
My age bothers me 269 137 509 132 49.0 .09 .760
I lack time 856 416 48.6 440 514 .67 412

Financial costs are considerable 577 293 50.7 284 49.2 .14 .708
Misunderstanding of milieu 507 223 498 284 635  7.34.007™
bothers me

Sports facilities are not available 623 302 48.4 321 515 .58 .447
There is a lack of organisers 720 345 479 375 520 1.25 .264
(of PA)

There is a lack of place to 624 294 47.1 330 52.8 2.08 .150
perform it

Legend: n — number of respondents; PA — physical activity;
M — male; F — female; % — percentage values; Chi-Square — Chi-square test,
Sig — significance; " — significant at p< .05; ™ — significant at p< .01

The results of the basic descriptive statistics of the established
barriers in male and female adolescents depending on age, as well as the
differences between ages (Chi-square) are shown in Table 3. Among male
adolescents, except for Lack of habits (Sig.= .162) and Lack of time (Sig.=
.052), there were significant differences in relation to age in all other
established barriers to physical activity (p< .01 and p< .05). The percentage
of perceived barriers decreases with age, and the highest percentage of
barriers was observed in 15-years-old respondents. Male adolescents stated
that the most common barriers to physical activity are: Non-availability of
sports facilities (36.3%), Misunderstanding of milieu (35.4%), Financial
costs (34.1%) and Lack of place to perform it (34.0%).

Significant differences in barriers to physical activity were also
found in female adolescents depending on their age (p< .01 for all barriers).
In contrast to male adolescents, the greatest number of barriers in girls was
found at the age of 15 (/ don 't feel the need — 36.6%; | lack habits — 30.5%;
My age bothers me — 45.4%; | lack time — 35.2%; Financial costs are
considerable — 39.4%; Misunderstanding of milieu bothers me — 34.8%;
Sports facilities are not available — 36.7%; There is a lack of organisers —
35.4%; There is a lack of place to perform it — 38.7%). Compared to male
adolescents, adolescent girls were more likely to report a greater number
of barriers to physical activity.

In the total sample, depending on age, statistically significant differ-
ences in barriers to physical activity were determined (p< .01 for all barriers
except for Lack of habits: p< .05). In relation to age, it can be stated that
adolescent boys and girls aged 15 reported the highest percentage of barriers
(I don 't feel the need, Sig.=.000; | lack habits, Sig.= .027; My age bothers me,
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Sig.= .000; I lack time, Sig.= .000; Financial costs are considerable, Sig.=
.000; Sports facilities are not available, Sig.= .000; There is a lack of
organisers, Sig.= .000; There is a lack of place to perform it, Sig.= .000), and
the number of barriers decreases with age (p< .01).

Table 3. Differences in barriers according to age

M F Mvs. F
Chi- o Chi- o Chi- o
Age n % square Sig.n % square Sig. n % square Sig.
15 95 282 137 3656 232 326
ldon'tfeelthe 16 59 175 001 58 155 000 117 164 .000
need 17 107 318 014 7 g9 264 3B =7 506 99 M8 T
18 75 233 80 21.3 155 21.8
15 94 235 138 305 232 272
. 16 90 225 87 19.2 009 177 20.8 027
I lack habits 17 119 298 5.14 .162 111 245 1162 e 230 27.0 9.15
18 96 240 116 25.6 212 24.9
15 50 365 60 454 110 408
My age 16 26 189 000 22 166 000" 48 178 000
bothersme 17 52 37.9 511 % 43325 4927 T+ g5 353 8319 T
18 9 29 7 53 16 5.9
15 106 254 155 352 261 30.4
. 16 86 20.6 78 17.7 000" 164 19.1 000
I lack time 17 108 a00 763 082 g oy 2025 TN o oo 2242
18 99 238 110 25.0 209 24.4
__ 15 80 27.3 112 394 192 332
E(;Zfs”;::' 16 62211 ;000 000 44154 o, 000 106 183 ,5 . 000
considerable 17 100 341 7 ™ 75264 7 ™ 175 303 -
18 51 17.4 53 18.6 104 18.0
Misondersan 22 64 287 99 348 163 32.1
. San 15 56 25.1 000 56 197 000 112 22.0 000
g:)r;?\e(g%le“eu 17 79 354 29.00 e 85 29.9 3453 164 323 57.01
18 24 107 44 154 68 13.4
Sports 15 83 25.7 118 36.7 201 322
16 62 19.2 000 58 18.0 000 120 19.2 000
';%‘i'!;f}gﬁ:gfe 17 117 363 2009 " g5 267 2218 "= 1g3 993 3419 T
18 60 186 59 18.3 119 19.1
There isa 15 96 27.8 133 354 229 318
lack of 16 89 258 045 83 221 000 172 238 000
organisers 17 96 278 803 87 23.2 2319 " 183 254 24.50
(of PA) 18 64 176 72 19.2 136 18.8
Thereisa 15 91 30.9 128 38.7 219 351
16 56 19.0 000 62187 000 118 189 000"
lzcr'fe?ffofr:fff 17 100 340 27 " g 260 Y018 "= 1gg 295 298 -
18 47 159 54 16.3 101 16.1

Legend: n —number of respondents; PA — physical activity; M — male; F — female;
% — percentage values; Chi-square — Chi-square test, Sig. — significance;
* —significant at p< .05; ** —significant at p< .01
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DISCUSSION

This research was conducted with the aim of determining the barri-
ers to adolescent population’s participation in physical activities, but also
to determine possible differences in relation to gender and age. The ob-
tained results indicate that adolescent girls reported a greater number of
barriers compared to boys, although there are no statistically significant
differences in the mentioned barriers (Table 2). It is observed that adoles-
cent girls perceive a greater number of barriers compared to adolescent
boys. Similar results were found in other studies (Padehban et al., 2018;
Abdelghaffar, Hicham, Siham, Samira, & Youness, 2019; Portela-Pino,
Lopez-Castedo, Martinez-Patifio, Valverde-Esteve, & Dominguez-Alonso,
2020; Rosselli et al., 2020), wherein adolescent girls reported a lower level
of physical activity, as well as a greater number of barriers to engaging in
it. There are many reasons for this outcome in the mentioned studies. On
the one hand, girls engage less in physical activities, they are less interested
in them, they prefer activities of lower intensity, they spend their free time
at home helping with household chores, but they are also ashamed to par-
ticipate in outdoor physical activities. On the other hand, they are often
underprivileged in engaging in physical activities compared to boys — boys
tend to occupy places in the neighbourhood with sports activities, espe-
cially football (Abdelghaffar et al., 2019), and there is also a lack of a suit-
able place for girls that is safe for the realisation of physical activities and
well monitored.

In our research, among adolescent girls, the biggest barrier is ‘mis-
understanding of milieu bothers them’ and ‘the lack of habits (for physical
activity)’, which indicates that the social environment in which they grow
up can have a great influence on this behaviour. Above all, this refers to
family relationships and parental support for physical activity (Sharara,
Akik, Ghattas, & Makhlouf Obermeyer, 2018). Additionally, the social en-
vironment has an impact on how adolescents behave, particularly when
considering the relationships that a child has at school (Hesketh, Laksh-
man, & van Sluijs, 2017). The barrier Misunderstanding of milieu bothers
me for participating in physical activities was also highlighted by male ad-
olescents, so in addition to the above, mutual interactions among this pop-
ulation can affect the motivation to engage in physical activities. This be-
haviour results from group interactions, and some studies have shown that
friends in the same group have a similar level of physical activity (Lopes,
Gabbard, & Rodrigues, 2016). Also, research shows that adolescents
whose friends are physically active become physically active themselves
(Fermino, Rech, Hino, Rodriguez-Anez, & Reis, 2010). This indicates that
peers can be an incentive and a motivator for the involvement of their ad-
olescent friends in various physical activities, but also a hindering factor.

When considering physical activity habits, the reason for taking part
in physical activity can also be found in the behavioural patterns of the
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parents — if the parents themselves are not physically active (Timperio et
al., 2013), or have prejudices related to the child injuring themselves during
exercise (Hesketh et al., 2017; Abdelghaffar et al., 2019). The lack of phys-
ical activity habits can be explained by insufficient information about the
recommended levels of physical activity, as well as about the positive ef-
fects of it on health (Janssen & Leblanc, 2010). The study of Vanhelst et
al. (2018) found that most adolescents, as well as their parents, do not know
that it is necessary to have at least 60 minutes a day of moderate to vigorous
physical activity in order to achieve health benefits. Significant differences
in the reported barriers of male and female adolescents were found in the
barriers I don 't feel the need and Misunderstanding of milieu bothers me,
and those are more dominant barriers among girls, while the dominant ones
among boys are Financial costs are considerable, Sports facilities are not
available, and | lack time. The results obtained in this way showed that
there are gender differences in barriers between male and female adoles-
cents, which is in line with other studies (Padehban et al., 2018; Abdelghaf-
far et al., 2019; Portela-Pino et al., 2020; Rosselli et al., 2020). The ob-
tained data match the results of the review study of Mani¢ et al. (2021),
which stated that internal barriers are more prevalent in adolescent girls,
while external ones are more dominant in adolescent boys. Also, the reason
why adolescent girls report a greater number of barriers and are less phys-
ically active than adolescent boys may be due to the fact that their social
environment is not physically active, and therefore even some adolescent
girls who would be physically active have no one to practice physical ac-
tivity with, which was confirmed by the studies conducted by Lazarowicz,
O’Hara, Broder, Grunberg, & Gasevic (2021). In the aforementioned
study, adolescent girls stated that their friends did not want to participate
in physical activity, so they themselves did not participate either.

Male adolescents stated that the biggest barriers to physical activity
were the financial expenses required for the conduction of some forms of
physical activity, and that the sports facilities were either non-existent or
far away. The obtained results are in line with the results of Ries, Gittel-
sohn, Voorhees, Roche, Clifton and Astone (2008), and Bélanger, Casey,
Cormier, Laflamme Filion, Martin, Aubut and associates (2011). The re-
sults of these studies showed that adolescents from families of low eco-
nomic status were less physically active, and that they reported barriers
related to financial expenses.

The results of this research show that the largest number of barriers
to engaging in physical activity were found at the age of 15, and the most
frequent were: | don't feel the need, I lack habits, My age bothers me, I lack
time, Financial costs are considerable, Sports facilities are not available,
There is a lack of organisers (of physical activity), and The lack of place to
perform it. Similar barriers among the adolescent population were also de-
termined in the study of Kalac et al. (2014). The authors stated that adoles-
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cents in this age period (15 years) are the least physically active. The reason
for the greater number of barriers at this age may be due to the fact that this
is a period of transition from primary to secondary school, where students
have a greater number of curricular and extracurricular activities, and have
to spend more time preparing for the entrance exam, for example
(Brodersen, Steptoe, Boniface, & Wardle, 2007; Kalac et al., 2014). Also,
this can be explained by the fact that the awareness of the health-related
benefits of physical activity comes in the later years of adolescence
(Vanhelst et al., 2018). The aforementioned studies, which are in concord-
ance with the results obtained in this study, indicated that the number of
barriers in this population group decreases with age.

CONCLUSION

The aims of this study were to determine whether there are differ-
ences in barriers to performing physical activities between male and female
adolescents, and to determine whether there are differences according to
age. The study showed that adolescent girls reported a higher percentage
of barriers than adolescent boys. Significant differences in the reported bar-
riers between male and female adolescents were found in the barriers
I don't feel the need and Misunderstanding of milieu bothers me, highlight-
ing the fact that the mentioned barriers are more dominant in female ado-
lescents, while the dominant barriers in male adolescents are Financial
costs are considerable, Sports facilities are not available, and | lack time.
Based on the aforementioned, it can be concluded that internal barriers are
more prevalent in female adolescents, while external barriers are more
dominant in male adolescents. The results of this research showed that the
largest number of barriers to engaging in physical activity was found at the
age of 15, and that the number of barriers decreases with age. Identifying
barriers will help in planning and implementing certain programmes to in-
crease the physical activity in this population group. It is necessary for the
implementation of the health policy to pay more attention on the improve-
ment of physical activity at the school and community level. In other
words, the health policy should focus on promoting physical activity and
its health benefits, both among children and their parents, and on providing
better access to facilities for the realisation of physical activities.
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BAPUJEPE KOJE YTUYY HA ®U3NUKY AKTUBHOCT
AJIOJIECHEHATA

Amnlhena Boumuh, lanujena ’Kuskosuh, Muiagen ’)Kuskosuh,
He6ojma Panhesosuh, Cama Ilantennh
Yuusepsurer y Humry, @akynrer ciopra 1 pusmukor Bacturama, Hum, Cpouja

Pe3ume

AgoriecuieHIIMja TpencTaB/ba Mepuon u3Mel)y nethmcTBa U oxpacior moda. OBaj
TIeproJ OUMbe N3Mel)y jenaHaecTe U TpUHAECTE TOIMHE, U 3aBplIaBa ce m3Mely ocamHa-
ecTe U JjBajieceTe ToMHe, a npaheH je 10jaBoM CeKyHIapHHX MOJHUX KapaKTePHCTHKA, O/
HOCHO JIMHAMHYKHUM (DU3HYKHM Pa3BojeM. AJIOJIECICHIN]Y KapaKTepHITy 3Ha4ajHe poMe-
HE y eMOLMOHAIIHOM, KOTHUTUBHOM 1 COLIMjaTHOM pa3Bojy. To je Beoma OuTHA (haza >KHBO-
Ta y K0joj J1oyia3u 10 popMHpama pa3iMIiTHX KUBOTHHUX HaBHKa. HaBnka GaBibema (u-
3MYKOM aKTUBHOIINY jelHa je 0] MHOTHX >KHBOTHUX HaBHKA KOje Ce pa3BHjajy TOKOM aJ10-
necrennyje. CBeTCKa 3/paBCTBEHA OpraHM3aldja Ield U aIO0JeCHEHTHMA Mperopydyje
YUYECTBOBAE y YMEPEHO] JI0 MHTE3UBHO] (PM3UUKO] aKTHUBHOCTH HajMame 60 MIUHyTa JHE-
BHO. Bemku Opoj afonecrenara He HCIyHhaBa JHEBHE HOPME (U3MYKE aKTUBHOCTH jep TO-
Me rocroje pasHe Gapujepe. Llisb oBe cTyamje 61o je ma ce yrBpae Oapujepe Koje yTudy Ha
0aBJpeHbe (PU3MIKOM aKTHBHOIINY KO a/I0JIECIIeHaTa, OJJHOCHO Jia Ce YTBPAH JIa JI IIOCTOje
pasnuke y THM Oapujepama n3Mely afonecreHara 1 afgoJecieHTKHEbA, Kao | J1a JIU I0CToje
pa3iHUKe y IPETXOJHO CIIOMEHYTHM Oapujepama y 3aBUCHOCTH OJi TOJIMHA CTAPOCTH. Y30paK
WCTIITaHNKa YMHWIO je YKynmHOo 1350 amonecuenara y3pacta uamehy 15 u 18 romuna, o
yera je omo 672 agonecrieHaTa ¥ 678 a1oeCeHTKUbA. 3a OTpede HCTpaKUBaha PUMe-
HCH je aHKeTHH YIHUTHHUK KOjH je MpHiaroheH u3 moctojehnx ymuTHHKa, a KOju CaapiKu
YKYITHO JeBeT nuTama. CBa NMHTama Cy 3aTBOPEHOT CEJICKTHBHOT THIIA, 4 CBAKO IUTAbe
OIICECHO je Ha JINKePTOBOj YETBOPOCTENCHO) CKau. [la Ou ce HIeHTU(HKOBAIIO IIITa MOXKE
TIPEACTaBIBATH MPETIPEKY 3a YIPaKmbaBarmbe (HH3NUKe aKTHBHOCTH, CBAKO ITHTAILE j€ cap-
*xano cienehe omuje 0roBopa; ,,yoIIIIITe ce He CaxeM™, ,,He CIakeM ce™ ,,claxeM ce', U
,,y TIOTIIYHOCTH ce claxkeM™. XU-KBaJpaT TECT je MPHMCHCH 3a YTBPHUBAKE MONHUX U
y3pacHUX pazimka. Ha ocHOBy moOujeHux pe3ynTarta yTBphEeHO je I1a Cy aJoJIeCIIEeHTKHbE
TIPOLIEHTYAITHO TipWjaBiie Behu Opoj Oapujepa y OZHOCY Ha aONECIEHTE, HaKO CTaTH-
CTUYKH 3Ha4ajHE pasjMKe MU30CTajy, Kao U 1a je Hajeehm Opoj Oapujepa mpujaBibeH KO
WcrTannka y3pacta 15 romuna (p< .05). Kox amonecuenTkumba, Hajsehy Oapujepy mpen-
cTaBjba TO 7a UM ,,CMeTa HepazyMeBarbe OKOJIMHE ¥ 1a ,,HenocTajy HaBHKe 3a (HH3MIKOM
aKTHBHOIINY*, IITO yKa3yje 1a Ha OBAKBO MOHAIIAE BEMKHU YTULQj] MOXKE NMaTH OKpYKe-
e Y KOME aJI0NeCIIeHTKUbA OfIpacTa. AJIONECIIeHTH ¢y Kao HajBehe Oapujepe 3a pusnuky
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aKTUBHOCT HaBenu crenehe: ,,MarepujanHu U34aLu Kojy 3axTeBa pU3n4Ka aKTHBHOCT
u,,Y jajbeHocT TepeHa™. YouaBame Oapujepa momohu he y miaHupamy U peanu3aiiju
oxpeleHux nporpama 3a noeehame pU3nUKe aKTHBHOCTH OBE MOMyaluone rpyrme. [1o-
TpeOHo je Behy makiy NOCBETHTH CIIPOBOl)ebY 3paBCTBEHE MOIUTHKE O MOOOJBIIAKY
(bu3nuKe aKTHBHOCTH Ha HUBOY IIKOJIC U 33jSIHHLIE, OJHOCHO IPOMOBHUCaY (HH3HYKE
aKTHUBHOCTH ¥ BbeHHX OcHeduTa 10 3ApaBibe, Kako KOJ JICLe TaKO U KOJl BbUXOBHX PO-
autesba. Hanocnetky, motpe6Ho je oMoryhuTu nosehiaHu MpUCTYIN MECTUMA 3a pealli-
3anujy GU3NYKUX aKTHBHOCTH.
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Abstract

Many research papers show that the most intense cardiac remodelling can be seen
in endurance athletes, but no studies have examined right heart remodelling in
triathletes. The aim of the study is to examine the morphological and functional
characteristics of the right heart in elite Serbian triathletes. To assess the morpho-
functional characteristics of the right heart, cardiac ultrasounds were performed
following current recommendations, using a Philips IE33 device and a 5.2-MHz probe.
The right ventricular diameter (RVEDD) was measured from the parasternal cross-
section, and the right atrial volume (RAvor) and the right ventricular wall thickness
(RVWT) were measured from the four-cavity cross-section. The M-mode method was
used to measure the amplitude of the movement of the right ventricular tricuspid
annulus (TAPSE). The sample consisted of two groups of men: experimental — elite
triathlete seniors from Serbia (n=17; age: 35.88+11.27), and control — healthy untrained
adults (n=20; age: 21.35+2.08). RVEDD, RAvol, and RVWT were significantly higher
in the experimental group compared to the control group (p<0.01), but no significant
difference was observed in TAPSE (p=0.653). Also, RVEDD and RAva in the
experimental group showed values higher than the reference values for the general
population, while RVWT and TAPSE were within reference values. The obtained results
indicate that there are signs of right heart remodeling in triathletes. Considering the
growing number of persons involved in triathlon, it is necessary to draw the attention of
all coaches and athletes to the importance of regularly monitoring the triathletes’ hearts.
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MOP®OJIOMIKE 1 ®YHKIIMOHAJIHE
KATAKTEPUCTHUKE JECHOI' CPLHA
KOJA EJIMTHUX TPUATJIOHAIA U3 CPBUJE

AncrpakT

MHora ucTpakiBama I0Ka3yjy Ja ce HajUHTEH3UBHHjE PEMO/ICTIOBALE CPIIA MOXKE
BUJICTU KOJ| CIIOPTHCTA U3JIPXKJBUBOCTH, AU HHUjEAHO HUCTPAXKUBAKE HUjE HCIHUTAIIO
peMoieNoBamke JeCHOr cplia Koj TpuarioHaua. I{uib oBOr paja je na ce HCIUTajy
Mopoomke U GyHKIMOHAIHE KapaKTePUCTUKE JECHOT CpIia KOJ| eIUTHUX TPHATIO-
naua u3 Cpbuje. [la 6u ce npouenuie Mopdho-hyHKIHOHATHE KapaKTEPUCTUKE AECHOT
cpia, ypaheH je ynTpa3Byk cplia IIpeMa akTyelHHM IIpernopykama, y3 nomoh ypehaja
Philips IE33 u 5.2-MHz conpe. qujamerap necue komope (RVEDD) mepes je u3 mo-
MPEYHOT MapacTepHAIHOT Tpeceka, a BoJyMeH aecHe mperkomope (RAvol) 1 ne6ibnna
3uga aecae komope (RVWT) U3 ueTBopomynjbHHCKOT mpeceka. M-Moa METox je Ko-
pumheH 3a Mepeme aMIUIMTYJe I[OKpeTa TPHUKYCIHIHOI aHyilyca JeCHEe KOMope
(TAPSE). Y30pak HCIHTaHUKA Cy YHHHJIE ABE TPyIle MyLIKapala: eKCepIMEHTAIHA —
SJIUTHH TpHATIOHIM ceHnopu u3 Cpbuje (n=17; crapoctu: 35,88+11,27), n koHTpOIHA
— 3apaBe HeTpeHupane oxapacie ocobe (N=20; crapoctu: 21,35+2,08). RVEDD, RAval
u RVWT 0unu cy 3HauajHO Behn y eKCIepMMEHTAIHO] TPyIH y mopehemy ca KOH-
TposHOM rpynoM (p<0.01), anu Huje npumeheHa 3HavajHa pasmka y TAPSE Bapujat-
1 (p=0,653). Taxohe, Bpennoctnt RVEDD u RAvol y excriepiuMenTaiHoj rpynu cy ou-
ne Behe on pedepeHTHHX BPEIHOCTH 3a OMIITY Momynanujy, 1ok cy RVWT u TAPSE
Ownm yHyTap pedepeHTHHX BpeaHocTH. JloOujeHn pe3ynraTtu ykasyjy Za Koa ocoda
Koje ce 6aBe TPUATIOHOM IIOCTOje 3HAIM peMOeNnoBama aecHor cpia. C 063upom Ha
pactyhn 6poj TpranoHana, HOTPEOHO je CKPEHYTH NMaXKEby CBUM TPEHEPUMa U CIIOPTH-
CTHMa, Ha BaXXHOCT PEIOBHOT IIpallerha CpIia TPHATIOHAIIA.

KibyuHe pe4s: TPHUATIIOH, H3P>KIBUBOCT, TPSHUHT, PEMOJICIIOBALE CPIIa, a/lanTalyja.

INTRODUCTION

In physically active persons, regular intense physical activity causes
adaptive changes in cardiovascular parameters, both morphological and
functional (Djeli¢ et al., 2012). These changes in the cardiovascular system
that develop over time under the influence of intense and continuous
physical activity are included in the term ‘athlete’s heart’ (Bjerring et al.,
2019; Sanz-de la Garza, Carro, & Caselli, 2020). The role of these changes
is to deliver a sufficient amount of oxygen to the active muscles during
repeated high-intensity efforts (Baggish & Wood, 2011).

Many research papers demonstrate that the key factor for all the
changes in the heart is the time spent on a certain type and intensity of
activity (Arbab-Zadeh et al., 2014; Lewicka-Potocka et al., 2021; Popovic
et al., 2011; Weiner et al., 2015). Up to date, the majority of studies
analysed left heart characteristics. However, recent data demonstrates the
equal importance of the right heart contribution in overall training status
(Arbab-Zadeh et al., 2014; D’Ascenzi et al., 2016, 2019; Elliott & La
Gerche, 2015; Sanz-de la Garza et al., 2020).
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Previous research demonstrates that there is a significant difference
in right ventricular and right atrial remodelling between groups of players
in different team sports. It seems that right heart adaptation is the most
pronounced in soccer players, who also have the highest maximal oxygen
consumption (Lazic et al., 2019). Also, many research papers show that the
most intense changes can be seen in athletes who use large training vol-
umes and spend a large amount of time training and competing (cyclists,
biathletes and triathletes, cross-country skiers, etc.) (Arbab-Zadeh et al.,
2014; Bjerring et al., 2019; D’Ascenzi et al., 2019). Commonly, the right
ventricular volumes of well-trained athletes exceed the upper limits of in-
ternational guidelines, and fulfill the minor volume criteria for arrhythmo-
genic cardiomyopathy (D’Ascenzi et al., 2019). Also, depending on sex,
the right ventricular dimension in women is lower as compared to men,
independent of training status (Sanz-de la Garza et al., 2020).

It is well known that athletes performing endurance sports have an
increased left ventricular mass (Lewicka-Potocka et al., 2021). Research
papers show that the type of training has an impact on the type of cardiac
remodelling. For example, the results of the study conducted by Arbab-
Zadeh et al. (Arbab-Zadeh et al., 2014) demonstrated that endurance train-
ing at low intensity led to an increase in left ventricular mass primarily due
to the increase in wall thickness (concentric hypertrophy). Then, periods of
higher-intensity interval endurance training and training of longer duration
led to an increase in the volume of the left ventricle and almost established
the initial ratio of mass and volume (eccentric hypertrophy). In contrast,
the volume and mass of the right ventricle increased simultaneously, with-
out disturbing the mass-volume ratio (eccentric hypertrophy). Also, de-
pending on the sport, for example, elite swimmers have a primary eccentric
remodelling driven by volume, while water polo players have a higher con-
centric geometry indicating pressure-driven remodelling (Coates, Cheung,
Currie, King, Mountjoy, & Burr, 2022). Weiner et al. examined the pattern
of left ventricular change in response to short-term endurance training, fol-
lowed by a maintenance phase, among 12 rowing competitors. The increase
in the mass of the left ventricle in the first phase occurred exclusively due
to the increase in volume, without any changes in the wall thickness of the
left ventricle. In the second phase, the mass of the left ventricle was in-
creased largely due to the increase in wall thickness (Weiner et al., 2015).

Triathlon is an endurance sport that consists of swimming, cycling,
and running. Triathlon enjoys increasing popularity among competitors
and recreational athletes of all ages and both genders in Serbia, as well as
in the world (Streli¢, Ranisavljev, Cosié, & Stojiljkovié¢, 2022). It is one of
the most demanding endurance sports and belongs to the group of Olympic
sports. The Olympic Games are the biggest sports event in the world, but
also a social event that brings together people from the largest number of
countries in the world, promoting multicultural communication and the
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concept of global peace as important factors in preserving human civiliza-
tion (Siljak, Selakovi¢ & Vukasinovié, 2017). At triathlon competitions,
there are distances of different lengths, but they are all equal for women
and men, which is in line with the modern trend that promotes gender
equality in all spheres of life, including sports. However, according to pre-
vious research, equality between women and men in sports has not yet been
achieved, but it should be strived for (Vujovi¢, Mitrovi¢, & Obradovié,
2017).

A large part of the training process of triathlon athletes is aimed at
developing aerobic endurance (Cejuela & Esteve-Lanao, 2011). Besides
typical long-distance aerobic training, elite triathlon athletes also devote
significant training volume to high-intensity training and speed endurance
work, for the development of anaerobic capacity and strength (Clemente-
Suarez, Delgado-Moreno, Gonzélez, Ortega, & Ramos-Campo, 2019; Papai,
Wilhelm, & Szakaly, 2022).

Studies demonstrating the phenotypical appearance of the right heart
in different sports are still lacking, and there is a noted lack of studies that
examine the morpho-functional changes in the right heart of endurance ath-
letes. Since an ‘athlete’s heart’ phenotypically resembles certain patholog-
ical conditions that can be masked by the image of an ‘athlete’s heart’
(Haykowsky, Samuel, Nelson, & La Gerche, 2018; Nakamura & Sadoshima,
2018), itis noteworthy to assess this field in athletes who have a long record
of endurance training and large training volumes, such as triathletes.
Accordingly, the aim of the present study was to examine the morphological
and functional characteristics of the right heart in elite Serbian triathlon
athletes and to compare them with the control group and reference values
for the general population.

METHODS
Participants

The sample consisted of two groups: experimental — triathletes, and
control — untrained healthy persons. The sample of triathletes consisted of
17 elite seniors from Serbia. The inclusion criteria narrowed the sample to
include participants with the following characteristics: (1.) men; (2.) older
than 18 years; (3.) minimum 3 years of training experience in triathlon;
(4.) minimum of 7 training hours per week (excluding strength training);
and (5.) at least one placement among the first 25% placed in the absolute
category, a placement in the first three places in their age category in
domestic competition, or a placement in the first half of competitors in their
age category in international competition, in the last 5 years.

The experimental group consisted of experienced triathlon compet-
itors: medal winners at national championships; and participants and medal
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winners at international competitions in Olympic and/or Long-distance tri-
athlons. The control group consisted of 20 healthy untrained adult men.

Procedure

The measurement for this empirical research was performed at the
University Clinical Center of Serbia, and it was conducted by a cardiology
subspecialist, with the assistance of a senior nurse and sports expert. To
assess the morpho-functional characteristics of the right ventricle, cardiac
ultrasounds were performed following current recommendations (Lang et
al., 2015; Rudski et al., 2010), using a Philips IE33 device and a 5.2-MHz
probe (Philips Medical Systems, Andover, MA). The cardiac ultrasound is
a safe method, which does not carry any risk of adverse events.

All procedures performed in the study were approved by the Ethics
Committee of the University Clinical Center of Serbia, in accordance with
the ethical standards of the Helsinki declaration of 1964 and its later
amendments. Informed consent was obtained from all individual partici-
pants included in the study. All participants signed a statement that they
were well informed and that they voluntarily participated in the research.

The right ventricular diameter was measured from the parasternal
cross-section, and the right atrial volume and the right ventricular wall
thickness were measured from the four-cavity cross-section. The M-mode
method was used to measure the amplitude of the movement of the right
ventricular tricuspid annulus.

Variables

The sample of variables is represented by indicators of morpholog-
ical characteristics and systolic function of the right heart: right ventricle
diameter in diastole — RVEDD:; right ventricular wall thickness — RVWT;
right atrial volume — RAvoi; and tricuspid annular amplitude of movement
in systole — TAPSE.

Statistical Analysis

All variables are described by the arithmetic mean, standard devia-
tion, minimum and maximum value, and coefficient of variation. Then, the
normality of the data distribution was checked by the Kolmogorov-
Smirnov and Shapiro-Wilk tests, and by visual observation of Normal Q-
Q plots. The distribution of the observed data was quite normal. Due to the
large difference between the average age of the experimental and control
group, a one-way analysis of covariance (One-way ANCOVA) was used
to explore differences between these two groups, while statistically con-
trolling for the age variable (covariate). The non-parametric Quade’s
ANOVA test was performed only for the TAPSE variable, because the con-
trol group is not homogeneous (coefficient of variation 31.73%). All data
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was processed in the software programmes SPSS 24 (SPSS Inc., Chicago,
IL, USA) and Microsoft Office Excel 2016 (Microsoft Corporation, Red-
mond, WA, USA).

RESULTS

Table 1 shows the descriptive statistics of age, anthropometric vari-
ables, and the mean resting heart rate (HR) of the experimental and control
groups.

Table 1. Descriptive statistics of the experimental (N=17)
and control group (N=20)

Experimental group Control group
Mean+SD MIN MAX CV  Mean+SD MIN MAX CV
AGE (years) 35.88+11.27 23 57 3142 21.35+2.08 18 26 9.76
BH (m) 1.77£007 164 189 379 180+005 171 19 281
BW (kg) 73.74+ 7.61 61 863 1032 78.07+7.25 654 924 9.29
BMI (kg/m?) 2341+ 227 20.14 2855 9.71 24.14+ 2.02 1996 2824 837
BF (%) 8.26+ 355 24 179 43.03 12.80+ 4.90 4 234 3827
HR (bpm)  50.67+ 7.04 37 64 1389 76.65+11.01 58 108 14.37
Statistics: N — number of participants; Mean — average value; SD — standard
deviation; MIN — minimum value; MAX — maximum value; CV — coefficient of
variation. Variables: AGE — participants' age; BH — body height; BW — body weight;
BMI — body mass index; BF — body fat; HR — resting heart rate.

Variables

Table 2 shows the One-way ANCOVA results for all variables (ex-
cept for TAPSE, for which Quade’s ANCOVA results are shown) of the
morphological characteristics and systolic functions of the right heart, for
both the experimental and control group.

Table 2. Comparison of the experimental and control group results

Experimental group Control group Reference

Mean+SD CV  Mean+SD CV value P
RVEDD (cm) 289+ 035 1211 226+ 032 1416 <27 14.364" 0.001
RVWT (cm) 1.02+ 0.10 98 082+ 014 1707 0.7-11 8.394" 0.007
RAval (ml) 130.91 £30.34 23.18 82.61+24.72 29.92 63-103 12.538" 0.001
TAPSE (cm) 241+ 035 1452 2.08+ 0.66 3173 >18 0.206 0.653

Statistics: Mean — average value; SD — standard deviation; CV — coefficient of

variation; Reference value — reference value for the general population; F — one-way

ANCOVA test value and Quade’s ANCOVA test value for TAPSE; * - statistical

significance p<0,01. Variables: RVEDD - right ventricular end-diastolic diameter;

RVWT - right ventricular wall thickness; RAvol — right atrial volume; TAPSE —
tricuspid annular amplitude of movement in systole.

Variables

Based on the One-way ANCOVA results, it can be noticed that the
right ventricle diameter in diastole (RVEDD) was significantly higher in
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the experimental group compared to the control group (p=0.001), and
RVWT was significantly thicker (p=0.007). RAvoi was also significantly
higher in the experimental group compared to the control group (p=0.001).
By applying Quade’s ANCOVA test to the TAPSE variable, we realised
that this was the only parameter lacking a significant difference between
groups (p=0.653). RVEDD and RAo showed values higher than the refer-
ence values for the general population, while RVWT and TAPSE were
within the reference values.

DISCUSSION

The present results indicate that RVEDD, RAvo, and RVWT were
higher in triathletes compared to the control group. TAPSE did not differ.
However, it tended to be higher in triathletes. RVEDD and RAyq showed
values higher than the reference for the general population, while RVWT
and TAPSE were within the reference values.

The variables with the highest level of difference are primary varia-
bles that describe the morphological characteristics of the right heart
(RVEDD, RAvq, and RVWT), while the variable describing the systolic
function of the right heart did not indicate a significant difference between
the experimental and control groups. These results coincide with the state-
ments made by D’Ascenzi et al., who also noted that systolic function in
well-trained athletes did not change in comparison to the general popula-
tion, despite all the morphological changes characteristic of the ‘athlete’s
heart’ (D’ Ascenzi et al., 2019).

The values of the RVWT indicate a significant difference between
the experimental and control groups. Although the values did not go beyond
the reference values for the general population, they were close to the upper
normal limit. Thus, they did not exceed the limit that is considered patho-
logical which would characterise hypertrophic cardiomyopathy (Nakamura
& Sadoshima, 2018; Sanz-de la Garza et al., 2020).

The values of RVEDD in our study were 2.89cm + 0.35cm, and it
was significantly higher in the experimental group compared to the control
group (p<0.01). In the research of Popovi¢ et al. (Popovic et al., 2011). val-
ues for this variable were 2.62cm + 0.44cm for the water polo group, and
2.53cm £ 0.51cm for the wrestler group. When comparing the results of
these two studies, it can be observed that the values of RVEDD in athletes
who practice different types of training are different. This gradation of re-
sults indicates a more intensive remodelling of the right heart due to the
increasing demands of endurance sports. In a study conducted by Popovié¢
etal. (Popovic etal., 2011), changes in morphology and heart function were
examined by taking water polo players and wrestlers as experimental
groups and comparing the values yielded by these groups with the values in
the control group. The results indicated that changes in systolic function
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occurred in both groups of athletes compared to the control group, but that
the changes were more pronounced in wrestlers. The possible cause of this
finding could be the greater explosive force of the entire musculature of the
wrestler, which is also reflected in the adaptation of the heart muscle. This
result supports the opinion that sports in which the volume of training load
predominates can cause a slight decrease in right ventricular systolic func-
tion (primarily due to the reduced resting heart rate). Also, the same results
show that the type and intensity of changes that occur in the heart depend
on the type of physical activity.

Present results showed that the value of RVWT in triathletes was
1.02cm £ 0.1cm, and it was significantly higher than in the control group.
The results of the study conducted by Yilmaz et al., where morphological
and functional changes in the heart of male and female athletes (football,
hockey, running, swimming, and gymnastics) were compared with the sed-
entary population, indicated that athletes have a greater wall thickness com-
pared to untrained subjects (Yilmaz, Buyukakilli, Gurgul, &
Rencuzogullari, 2013). In men, the values for this variable were 0.96cm *
0.10cm, which is a lower value compared to the same variable in our study.
This difference could be caused by the higher average volume of training
performed by triathletes.

The results of the present study show that the average value of
TAPSE was 2.41cm + 0.35cm, and it was the only parameter where no sig-
nificant difference was observed between the experimental and control
group. Also, there were indications that the acute reaction to prolonged ex-
ercise was associated with a decrease in the systolic function of the right
ventricle, while the left one had almost no changes (Elliott & La Gerche,
2015). In the meta-analysis of D’Ascenzi et al., the average value of the
TAPSE variable was 2.5cm in athletes trained in both endurance and
strength types, as well as combined (D’Ascenzi et al., 2017). We can as-
sume that these values were higher than the values in our study probably
because triathletes were exposed to a larger volume of training compared
to the average athletes in endurance sports.

The average value of RAy in our study was 130.91ml + 30.34ml,
and it was significantly higher in the experimental group compared to the
control group. Kawel-Boehm et al. reported values for the right atrial vol-
ume of healthy adults averaging 103ml + 33ml (Kawel-Boehm et al., 2015).
Compared to these values, our group of triathletes recorded almost 30% higher
values, which confirms our hypothesis that significant signs of changes in the
morphology of the right heart occur through endurance training.

Greater morphological and less functional changes of the right ven-
tricle to the left ventricle in athletes may be attributed to greater resistance
in the lung in comparison to systemic circulation (Milutinovi¢ et al., 2018).
The intensity of morphological changes increases with training intensity
(ibid.). Therefore, athletes who are engaged in endurance sports that require
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a large volume and large intensity of training have the greatest morpholog-
ical changes in the right heart (triathlon, cycling, mid/long distance running,
rowing, etc.) (Adea et al., 2020; D’ Ascenzi et al., 2019). All of the above show
the fact that heart adaptation to chronically increased physical stress is an
extremely complex process with a very narrow ‘adaptive window’ which
increases work efficiency. All non-physiological stimuli in the training process
(overtraining, dehydration, doping, etc.), further complicate these mechanisms
and can very easily turn them in a pathological direction, with potentially fatal
consequences (Milutinovié et al., 2018; Vanova et al., 2022).

An ‘athlete’s heart’ phenotypically resembles certain pathological
conditions, that can be masked by the image of an ‘athlete’s heart’, but the
key difference is the reversibility of changes (Haykowsky et al., 2018;
Nakamura & Sadoshima, 2018). In a simple deconditioning test, patholog-
ical changes will progress, whereas most of the changes in the ‘athlete’s
heart’ tend to return to baseline values, without progression to heart failure
(Haykowsky et al., 2018; Nakamura & Sadoshima, 2018). Moreover, adap-
tation due to poorly programmed training, non-compliance with basic prin-
ciples in the training process, use of illicit substances, among others, may
turn physiological adaptation into a pathological condition (Levine,
Baggish, Kovacs, Link, Maron, & Mitchell, 2015). Considering that the cause
of sudden cardiac death of athletes was often diagnosed with hypertrophic
cardiomyopathy (Cunningham, Spears, & Care, 2019; Kochi, Vettor, Dessanali,
Pizzamiglio, & Tondo, 2021; Maron et al., 2019; Weissler-Snir et al., 2019),
and most cardiac pathologies are silent (Mont et al., 2017), it is important to
regularly monitor ‘athlete’s hearts’ (Corrado et al., 2005; Mont et al., 2017;
Vanova et al., 2022).

CONCLUSION

The obtained results indicate that there are signs of right heart re-
modelling in triathletes compared with the untrained population, and con-
cerning reference values for the general population. Changes that have been
observed appear as an adaptation to chronic exposure to long-term physical
exertion, in order to increase cardiac work efficiency in stress conditions.
As the number of people involved in triathlon is constantly growing, it is
clear that the number of people affected by a certain degree of changes in
the heart muscle is growing, especially since recreational athletes strive for
almost the same training loads as professional athletes. Therefore, it is nec-
essary to draw the attention of all coaches and athletes to the importance of
the regular examination and monitoring of every ‘athlete’s heart’.

The results of this research can be used as an indicator of what mor-
phological and functional changes can be expected as a result of long-term
triathlon training. Moreover, these results may represent the first step to-
wards establishing reference values of RVEDD and RA\q in triathletes. To
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establish these values, further research on a larger sample of participants is
necessary. Reference values would make it easier for sports medicine doc-
tors, coaches, and athletes to interpret specific right heart parameters in each
triathlete.
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MOP®OJIOIIKE U ®YHKIIMOHAJIHE
KATAKTEPUCTHUKE JECHOI' CPLIA
KOJA EJIMTHUX TPUATJIOHALA U3 CPBUJE

Jby6unua Manuh?, Bopuc Pucranosnh?, Urop Panucapbes!?,

Mapuja Manypa®, lejana IMonosuh®, Cranumup Crojusbkosuh’
Vuusepsurer y Beorpay, @axyarer criopra M pU3MYKOr BacIUTama, beorpan, Cpouja
2Bravehearts xi1y6, Beorpan, Cpouja
3Yuusepsuter y Beorpay - YHMBep3uTeTCKU KIMHMYKH LenTap Cpbuje, Onesbembe 3a
kapauonorujy, beorpan, Cpouja; Yuusep3ureT y beorpany, @apmarieytcku pakyrer,
Beorpan, Cpouja

Pe3ume

Behnna nocagammux ucTpakiBamba aHAIM3Upalla je KapaKTepUCTHKE JIEBE CpYaHe
KOMOpE KOJI CIOPTUCTA, aJTH HOBHjH MOJIAlM TIOKAa3y]jy jeIHaK 3Ha4yaj TOMPUHOCA JECHOT
cplia y YKYITHOM TPEHa)XHOM cTaTycy. MHOra HCTpaXXuBarba MoKasyjy Aa ce HajuHTeH-
3MBHHj€ PeMOJIeNoBame cpua (,,CIOPTCKO cplie’) MOXkKe BUAETH KO CIIOPTUCTA KOjU ce
0aBe CIIOPTOBMMA U3APKIBUBOCTH. Mel)yTM, HHjeAHO MCTpaKHBake HUje UCTIUTAIIO
KpPaKTEepPHUCTHKE JIECHOT cpla KoJ ocoba Koje ce AyXH BPEMEHCKH NepHox Oase
TpuaTIoHOM. TpHATIIOH je ONMMIIMJCKU CIIOPT KOjU Y)kuBa cBe Behy momymapHOCT y
CpOuju u y ceery. Criaga y TpyIy CIOpTOBa AyTOTpajHE H3IPKIBHUBOCTH, a CACTOJU Ce
U3 IUIMBaba, BOXKEbE OUIIMKIIA U TpUamka Ha IUCTaHI[aMa pa3inuuTe ayxuHe. [usb oBor
pana je 6uo aa ce ucnurtajy Mopdosomnke U GyHKIHOHATHE KapaKTePUCTHKE JECHOT
cpua Koja enuTHUX TpuatioHana u3 Cpbuje. [la 6u ce mponenmiae Mopdo-GyHKIH-
OHaJIHE KapaKTEepUCTHKE JECHOT cpla, ypaheH je ynTpa3ByK cpla MpemMa aKTyeITHHM
npenopykama, kopucrehu ypehaj Philips 1E33 u conny on 5,2-MHz (Philips Medical
Systems, Andover, MA). Tujamerap necue komope (RVEDD) mepeH je u3 nonpedsror
MapacTepHAIHOT Tpeceka, a BoimyMeH aecHe mpetkomope (RAvo)) u mebipuHa 3uaa
necHe komope (RVWT) 13 ueTBopomynjbHHCKOT Ipeceka. M-Moa MeTo je KopHiiheH
3a Mepeme aMIUIUTYy[e MOKpeTa TPUKYCIUAHOr aHyiyca aeche komope (TAPSE).
V30pak HCNUTAaHHKA Cy YMHHJIE J[BE IPyIe MYyIIKapala: eKCIepUMEeHTAIHA — CTUTHU
TpuatnoHim cennopu u3 Cpbuje (n=17; crapoctu: 35,88+11,27) u koHTpOIHA — 37paBe
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HeTpeHupaHe oxpacie ocode (N=20; crapocru: 21,35+2,08). Jennocmepua AHKOBA
je xopumrheHa 3a HCIUTHBaKE pas3ivka u3Mely nBe rpyme, IOK je CTATUCTUYKU
KOHTpoJHcaHa Bapujadia crapoctu. Camo 3a TAPSE Bapujabiy je ypalhen Henmapame-
tapcku Tect (Quade’s ANOVA), jep koHTposHa rpymia Huje 6una xomorena. RVEDD,
RVWT u RAva cy O6mm 3nauajuo Behm (p<0.01) y ekcnepuMeHTanHOj Trpymu
(2,89£0,35cm; 1,02+0,10cm; 130,91+30,34ml) y nopehery ca KOHTPOIHOM IPYyIIOM
(2,26+0,32cm; 0,82+0,14cm; 82,61+24,72ml). Huje npumehena 3nauyajHa pasiuka
(p=0,653) uzmehy TAPSE Bapujabne y excrepumentanHoj (2,41+£0,35cm) u koH-
tposHoj rpymu (2,08+0,66cm). Takohe, RVEDD u RAvol Koz eKCriepuMeHTaIHE TpyTIe,
MOKa3yjy BpeIHOCTH Behe o1 peepeHTHHX BPEAHOCTH 32 OMIUTY MOIMYJNAH]y, 10K Cy
RVWT u TAPSE ynyrap pedepentaux Bpensocti. J{oOujeHu pesynrati ykasyjy aa
Kox ocoba Koje ce O6aBe TPHATIOHOM IOCTOje 3HALM PEMOJENIOBama JIECHOT CpLa y
OJIHOCY Ha HeTpeHupaHe ocode u pedepeHTHe BPeIHOCTH 3a OIIITY Tolryianyjy. Ha-
ume, HajBelly pasnuky u3Mel)y eKCIIepUMEHTAIHE M KOHTPOJIHE TPYIIe Y HalleM HCTpa-
JKHMBamby Cy MMajie BapHjadiie Koje OInCyjy MOp(OIIONIKe KapaKTepHUCTUKE JIECHOT cplia
(RVEDD, RAvo 1 RVWT), nok xox Bapujabie Koja OIHCYje CHCTONHY (GYHKIH]Y
(TAPSE) nuje 6uiio 3HauajHe pasiuke. JI0OHjeHH pe3yaTaT Cy y CKIaLy ca pesyira-
TUMa IPETXOJHHUX UCTPAXKHMBamka y KOjUMa je Takohe 3a0enexeHo na je Ko yTPeHH-
paHUX CIIOPTHUCTA y CIIOPTOBMMA M3/PKJBUBOCTH JIOLLIO JI0 3HAYajHUX MOP(OIOMIKIX
MpOMEHa KapaKTEPUCTUYHHUX 3a ,,CIIOPTCKO Cple’, JOK ce CHUCTONHA (PyHKIMja HUje
3Ha4YajHO MPOMEHIJIA y OJIHOCY Ha omty nomynandjy. C 063upom n1a 6poj Jby i KOju
ce 0aBe TPHATIIOHOM KOHCTaHTHO pacre, a IAaTOJOLIKO CTAakhe Cpla MOXe OHTH
MPUKPHUBEHO U3a ,,CIIOPTCKOT cpIia”’, MOTPEOHO je CKPEHYTH MaXKiby CBUM TPEHEpUMa U
CIIOPTUCTHMA, Ha BOXHOCT PeOBHOI npahema cpla CBakor TpHATIOHLA. Pesynratu
OBOT" HCTPAXKMBAHa MOTY IPEJICTABIbATU NIPBH KOPAK Ka yCIIOCTaBIbatby PeEePeHTHUX
Bpennoctr Bapujabmu RVEDD u RAvel kon Tpuationama. [la 6u ce oBe BpeaHOCTH
neduHucane, moTpedHa Cy Aajba HCTpaKUBamka Ha BeheM y30pKy UCITUTaHHKA.
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Abstract

Rhythmic gymnastics (RG) is an extremely demanding sport that has a positive effect
on the exerciser’s motor status. However, in order to be able to acquire RG contents, the
existence of certain minimally developed motor skills, including the ability of postural
control and body stabilisation during dynamic movements, is of vital importance. The main
objective of this study is to assess the role, contribution and influence of balance ability on
performance scores in RG. The sample consisted of 126 international-level female rhythmic
gymnasts (RGs), divided into five age categories (15 seniors, 25 juniors, 26 advanced-level
RGs, 38 intermediate-level RGs, and 22 beginners). Their baseline characteristics (age, body
height and mass, body mass index) were established, along with their balance abilities
(balance on toes (left/right leg) test, single leg (left/right) balance test — eyes closed, double
pivot in passé test). The data was analysed (descriptive statistics, Kolmogorov-Smirnov test,
multivariate and univariate regression analysis) using SPSS 21.0. The results of the
multivariate regression analysis indicate the existence of a statistically significant influence
of the balance ability of advanced-level RGs, as well as the RGs comprising the rest of the
sample, on their performance scores (p=0.01 and p=0.00, respectively), with statistically
significant individual contributions of the balance on toes test — right leg (advanced-level
RGs: p=0.01, total sample: p=0.02), and dynamic balance (total sample: p=0.00). The final
conclusion is that balance ability is a significant predictive factor of RGs’ performance
scores, with a variance explanation of 35% (advanced-level RGs), i.e. 24% (entire sample).
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CIIOCOBHOCT PABHOTEXE BPXYHCKHUX
PUTMUYKUX TMMHACTHUYAPKU:
JA JIM1 TIPEABUBA PE3YJITATE
BUXOBUX IEPOOPMAHCHU?

AncTpakT

Purmmuka rumuactuka (PI) je n3yserHo 3axTeBaH cHOPT KOjU HO3UTHBHO yTHYE Ha
MOTOPHUYKH CTaTyc BexkOada. MeljyTum, 1a 61 ce yomTe MOIo NPUCTYIIUTH ycBajamby PI”
cajipkaja, HEOIIXOAHO je IOCTOojambe ofpeheHOr MMHMMYyMa pPa3BHjEHOCTH CBHUX MOTO-
PHYKHX CIIOCOOHOCTH, Mel)y KojuMa Cy IocTypaiHa KOHTPOJIA M CIIOCOOHOCT CTaOUITH30Ba-
12 TeJIa TOKOM AMHAMUYHHX KPETH-H O]l BUTAIHOT 3Ha4aja. OCHOBHM LIJb OBOT' MCTPAXKHU-
Bama je Ja YTBPAM 3HA4aj, JOMPUHOC U YTHILA] CIIOCOOHOCTH PABHOTEXE Ha YCIIEX Y PUT-
MHYKOj THMHACTULM. Y30paK UCIUTaHUKa YHHWIO je 126 pUTMUYKNAX TMMHACTHYapKH, pa-
criopel)eHuX y IeT y3pacHuX Kareropuja (15 ceHnopku, 25 jyHuopku, 26 KaneTkumba, 38
MHOHUPKH, U 22 mialje muoHupKe). YTBpheHe cy HBUXOBe OCHOBHE KapaKTEPHCTUKE (Yy3-
pacT, TeJlecHa BUCHHA U Maca, MHIEKC TeJIECHE Mace), Kao U CTaTyc CIOCOOHOCTH PaBHOTE-
e (TecT paBHOTEXE Ha MPCTUMA (JIeBa/IecHa) HOra, TECT PABHOTEXKE Ha jeJHOj HO3H (J1e-
Ba/IleCHA HOTa) — 3aTBOPEHE O4H, yTUTH OKpeT y Passé nosuimju). [loparm cy aHam3upanu
(meckpunTuBHA cTaTUCTHKA, TecT KomvoropoB-CMHUpPHOB, MyJITHBapHjaHTHA U yHHUBApH-
JjaHTHA perpecroHa aHanmm3a) mpumeHoM SPSS 21.0. Pesynratu MmynTuBapujaHTHe perpecu-
OHE aHAIN3E YKa3aJld Cy Ha IMOCTOjae CTATUCTHYKM 3HA4YajHOT YTHIAja CIIOCOOHOCTH
PaBHOTEXE KaJIETKUIHa, KA0 U YKYITHOT Y30pKa, Ha ycniex y PI™ (p=0.027 u p=0.00, pexom),
TIpH YeMy Cy yTBpl)EeHH CTaTUCTHYUKH 3Ha4ajHH I0jeIMHAYHH IOIPUHOCH ycrexy y PI' kxon
PpaBHOTEXe Ha MPCTHMa Ha JIeCHOj HO3H (KaneTkumbse: p=0.01, ykynan y3opak: p=0.02) 1 xox
JIMHaMHYKe paBHOTexe (YKymaH y3opak: p=0.00). Kpajsu 3akspydak je 1a je criocoOHOCT
paBHOTE)Xe 3Ha4YajaH NPEANKTHBHH (hakTop nepdopmancy y PT, ca o0janimemeM BapujaHce
071 35% (kox KageTKumba), 0HOCHO 24% (yKymaH y30paKx).

KibyuHe peun: pHTMHYKA THMHACTHKA, CTATHYKA PABHOTEKA, THHAMHYKA
PaBHOTEIXa, y3pacHe KaTeropuje, ycrex.

INTRODUCTION

Although it is widely acknowledged that talent is indispensable for
top-level performance, the position and role of abilities (cognitive, percep-
tual and motor) in the actualisation of motor skills have long been estab-
lished (Giannitsopoulou et al., 2003). Motor balance is the ability of keep-
ing the body in a stable position, and it implies the involvement of neuro-
muscular structures. We distinguish between static balance (the ability of
maintaining the stable position of a body that is not in motion) and dynamic
balance (the ability of maintaining a stable position in conditions of move-
ment). Vestibular, kinesthetic, tactile and optical analysers play a signifi-
cant role in achieving a balanced position (Penci¢, 2014), but the most im-
portant factors in maintaining balance are: genetic determination (the he-
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reditary coefficient of this ability is very high, which makes the work on
developing balance rather complex, specific and difficult (Kykoss, 2006)),
the condition of the vestibular apparatus, age (young healthy people have
better balance ability results compared to children), support surface, the
height of the body’s center of gravity, the position of free body parts, train-
ing, strength, coordination, flexibility, emotional state (Kayapnar, 2011),
fatigue (Wilkins et al., 2004; Pau et al., 2020), and even the time of day (di
Cagno et al., 2014). Balance ability is one of the fundamental aspects of
movement-coordination qualities, and it has a direct bearing on learning and
applying new abilities. It is also a prerequisite for success in sports activities,
and essential for the development of fundamental motor skills and for injury
prevention (Fotios et al., 2013). Sports training enhances joint strength, range
of motion, and neuromuscular coordination, all of which contribute to an
improvement in balance ability (Kesilmis et al., 2017).

When it comes to the complexity of the required abilities, rhythmic
gymnastics (RG) represents an extremely demanding aesthetic and artistic
sports discipline — a rhythmic gymnast has the task of coordinating body
technique with a technique of handling one of the five RG apparatuses
(ball, hoop, rope, ribbon and clubs), while simultaneously demonstrating
an extreme flexibility of all parts of the body, and an excellent sense of
rhythm, space and time. It is a sport that imposes high demands on body
size, build and composition, as well as the motor skills of performers, es-
pecially high-level performers (ITypenosuhi-liBanosuh, 2017). Research
conducted with the aim of identifying the predictors of success in RG
showed that it is necessary for almost all motor skills to be well pronounced
in order to attain great achievements in this sport, but given the fact that a
competition routine in RG consists of complex motor elements (jumps/leaps,
balances, rotations/pivots/turns, pre-acrobatic elements, dance steps, full
body waves), the performance of which requires a well-developed balance
ability (Vuillerme et al., 2001; Tincea, 2020), both static and dynamic
(Gateva, 2016), it is quite clear that this motor ability occupies a very
important place in the physical preparation of rhythmic gymnasts (RGs).
In recent years, balances as body difficulties have occupied an increasingly
important place in the performance of RG routines — during a minute and
a half, which is how long an individual routine lasts, a rhythmic gymnast
realises as many as twenty to twenty-two elements of static and dynamic
balance (Poliszczuk et al., 2012). It is important to emphasise that this
motor ability is one of the elements that RG judges evaluate very strictly,
and its loss during a routine performance affects the final score. Therefore,
the ability of RGs to hold well-defined balance positions and maintain them
for a minimum period of time so that judges can make an adequate
assessment of them is a decisive factor for success in this sport (Palomares
etal., 2019). That is why it is very important to develop this motor ability,
especially in girls of younger school age, when the pace of balance
development is the most intense (Penci¢, 2014; Dobrijevic¢ et al., 2016). In
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addition, numerous studies have compared balance ability among athletes
in different sports, and the highest level of this ability was recorded
precisely in RGs (Bressel et al., 2007; Hrysomallis, 2011; Shahheidari et
al., 2012), which is not a surprise considering that a significant part of train-
ing in RG derives from classical ballet exercises, and ballet is ‘crowned’
with supreme balance (Prochazkova et al., 2014).

It has been repeatedly proven through examination that RG has a
good impact on the performer’s body, particularly on their motor status —
RG training enables the development of motor skills, and the improvement
of abilities such as flexibility, balance, coordination, and strength (Mileti¢
et al., 2004; Pavlova, 2011; Poliszczuk et al., 2012; Fotios et al., 2013;
Penci¢, 2014). However, a certain minimum level of development of all
motor skills is necessary in order to be able to acquire RG content at all,
among which postural control (Scursatone et al., 2015) and an ability to
stabilise the body during dynamic movements are of vital importance
(Kesilmis et al, 2017). Thus, having in mind that the important abilities
needed to succeed in some tasks vary with the athletes’ age (Fleishman,
1972; according to Kioumourtzoglou et al., 1997), and that the necessity of
monitoring balance ability in RGs is evident, the aim of this research is to
determine the influence of balance ability on the performance scores of
high-level female RGs of different age categories.

METHODS
Participants

The sample of examinees used in this research is comprised of in-
ternational-level female RGs. The research included 126 female partici-
pants — individual competitors of all age categories, and only those female
RGs who had previously voluntarily agreed to participate in this research
(those 18 years of age, or older), or those underaged female participants
whose parents gave written consent for their participation.

Ethical Considerations

The study protocol was approved by the local ethics committee (No.
04-610), and testing was performed in accordance with the ethical standards of
the Declaration of Helsinki (WMA, 2013). Consent was given by the
Gymnastics Federations and/or Expert committees for RG, club coaches, and
by RGs’ parents, i.e. personally by the adult participants in this study.

Measures and Procedures

Measuring was carried out using the same instruments, by the same
measurer, according to the International Biological Program (Weiner &
Lourie, 1969), in an adequately lit room with optimal climatic conditions, and
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with the participants in their underwear. The basic characteristics of the partic-
ipants comprising the sample were defined by the following variables: age
(Age), in 0.1 years; body height (Height), in 0.1 cm; body mass (Weight), in
0.1 kg; and body mass index (BMI), in 0.1 kg/m?. By interviewing the RGs,
we collected data on their age (date of birth). The Martin anthropometer was
used to obtain the RGs’ body height, while body mass and body mass index
were assessed with a tetrapolar bioelectrical impedance device — Omron
BF511 (Kyoto, Japan), after entering the data on participants’ age, gender and
body height. Finally, the testing of the static and dynamic balance ability of the
RGs was undertaken, and only a stopwatch was used as equipment for its re-
alisation. Namely, for the estimation of balance abilities, the tests proposed by
Jastrjembskaia & Titov (1998, pp. 139-141) were used. These three instru-
ments (the first two of which are paired tests, and the third and fourth require
the participant’s eyes to be closed) are intended to monitor the level of balance
ability of RGs: balance on toes — left leg /BTOE-L/ in 0.1 s, and balance on
toes — right leg /BTOE-R/ in 0.1 s; single leg balance — left leg /BLILEG-L/ in
0.1s, and single leg balance —right leg /B1LEG-R/ in 0.1 s; and double turn in
passé /2TUR/ in the number of successful attempts (turns). The criterion vari-
able in this research was the participants’ competitive/performance scores, i.e.
final score /FINS/ in points, and, considering the fact that in RG there are in-
evitable differences between competitors of different age and competition pro-
gramme categories, it was necessary to ‘equalise’ the participants in terms of
their final score. Therefore, in order to optimally define the criterion variable,
the mean value of the total points achieved in the competition was taken (final
points divided by the number of routines performed in the competition) for the
final score of each study participant.

Statistical Analysis

The descriptive statistics [average value (Mean), Standard Deviation
(SD), Minimum (Min), Maximum (Max)] were summarised for all variables
and for each of the five age categories, as well as for the entirety of the sample.
Normality was tested using the one-sample Kolmogorov-Smirnov test (K-S).
In order to determine the significance and the strength of the linear relationship
between balance ability and performance scores, a Pearson’s correlation coef-
ficient (r) was applied for normally distributed variables, and Spearman’s cor-
relation coefficient was applied for variables with statistically significant devi-
ations from normal data distribution. Multiple regression analysis (R — multi-
ple correlation coefficient, R? — coefficient of determination of multiple corre-
lation, Adjusted R? — adjusted coefficient of determination of multiple correla-
tion!, F — F-test value, p — significance of multiple regression) was performed
with the aim of determining the amount of variance in balance ability’s influ-

1 When dealing with the small sample of study participants, the value of R? is “an overly
optimistic estimate of an actual value of coefficient of determination” (Pallant, 2010, p. 160),
so the interpretation of Adjusted R?, which gives a better estimate, is recommended.
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ence on the success rate of RGs’ performance, and for the purpose of deter-
mining the independent contributions of each of the independent variables to
the prediction of the dependent variable, i.e. FINS. Afterwards, univariate re-
gression analysis was performed (r — correlation coefficient, Part r — coefficient
of partial correlation, b — standardised regression coefficient, Std.Err. of b —
standardised error of regression coefficient, t — vector of standardised regres-
sion coefficient, p — significance of beta coefficient). The level of significance
was set at p<0.05, and the data was analysed using the Statistical Package for
the Social Sciences, version 21.0 (IBM SPSS 21.0, SPSS Inc, Chicago, USA).

RESULTS AND DISCUSSION

The baseline characteristics of the entire sample and the sub-sam-
ples (age categories) are presented in Table 1, and the descriptive statistics
data of the assessed balance ability is presented in Table 2.

Inspecting Table 1, and based on the BMI cut-off points for girls of
different ages (CDC, 2000), it can be stated that the BMI value of most of
the RGs (n=115, or 91.27%) is within the normal range; only a few of them
are below the recommended values (n=10, or 7.94%), and one RG from the
beginners category has a BMI of 18.7 kg/m?, with the upper limit for a
normal BMI for a girl of her age is 17 kg/m?.

Table 1. Baseline characteristics of the study participants

éagtggories Variables 8?59) Height (cm) Weight (kg) (12] '/\ﬂ]lz) 'z;)’t\;)s

Seniors MeantSD  17.53+1.37 164.56+6.83 55.51+4.91 20.48+1.16 9.29+1.91
(n=15) Min—Max 16.16 —20.34 150.0-178.2 474-67.0 19.0-23.3 5.53-11.83
Juniors MeantSD  14.53+0.74 162.94+7.05 48.61+6.16 18.23+14 9.34+1.54
(n=25) Min—Max 13.3-15.82 146.1-176.7 31.0-62.7 145-20.4 6.06—11.38

Advanced- MeantSD 12.25+0.89 151.31+8.72 38.99+8.01 16.83+1.94 7.86+1.58
level RGs  Min—Max 10.57-13.8 136.0-1644 255-532 138-214 43-1045
(n=26)

Intermediate Mean+SD 10.1240.8 139.93t5.96 29.9614.31 1524+1.28 7.92+1.47
-level RGs Min—Max 871-12.02 125.1-1514 226-40.2 12.7-189 4.4-10.38

(n=38)

Beginners MeantSD  8.04£0.75 128.39+5.73 2528+2.85 15.31+1.03 7.18+1.15
(n=22) Min—Max  6.67—-9.08 120.1-139.3 20.8-30.8 13.6-18.7 455-8.75
Total MeantSD  11.95+3.09 147.76+14.61 37.75£11.72 16.79+2.26 8.22+1.69

sample Min—Max 6.67-20.34 120.1-1782 208-67.0 12.7-233 4.3-11.83
(N=126)

Legend: n, N — number of study participants, RGs — rhythmic gymnasts, Mean — average
value, SD — standard deviation, Min — minimum, Max — maximum, BMI — body mass
index, FINS — final score, yrs — years, pts — points.

In addition to flexibility, explosive power in the lower extremities,
and coordination, the ideal motor base for the successful execution of RG-
specific content also includes a highly developed ability to balance. In RG
balances belong to body difficulties (in addition to jumps and turns), and
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in every routine, with or without an apparatus, a rhythmic gymnast must
demonstrate a mastery of complex balance difficulties as a characteristic
structural group. Both types of balance prevail and are manifested in the
execution of waves, dance steps, elements of rotation (turns and pivots), or
the maintaining of single leg balance on tip-toes (most often on the so-
called relevé — high rise of heel, less often than on a full foot), with simul-
taneous or additional work of the free leg and other body parts, synchro-
nised with apparatus handling (Sanader, 2005). The status of the study par-
ticipants’ balance ability is presented in Table 2. What is noticeable is a
statistically significant absence of a normal distribution of data (Sig.=.04)
for the balance test performed with eyes closed (B1LEG-L and BILEG-R)
in intermediate-level RGs and beginners. A comparison with the rating
scale (Jastrjembskaia & Titov, 1998, 140), where a high percentage of in-
sufficient results was recorded in these tests (over 60% of RGs of all age
categories achieved insufficient results on these tests), confirms that bal-
ance with eyes closed was a difficult task for the study’s participants. In
this case, this outcome is not unexpected considering that RG is a highly
visual sport (Potgieter, 2007), not in terms of the aesthetics of RG move-
ments and appearance, but rather in terms of how crucial eyesight is for the
successful execution of coordinated movements and RG apparatus tech-
nique. The fact that vision is best equipped to stabilise extremely low fre-
quencies of sway could be another explanation for the poor results on the
static balance tests conducted with eyes closed. The integration of infor-
mation from the vestibular, proprioceptive, and visual sensory systems,
each of which has a unique but overlapping working frequency range that
affects its impact on postural control in different settings (Redfern et al.,
2001), is particularly important for postural control. Sensory conflicts,
which typically happen when proprioceptive and/or visual cues diverge
from vestibular information, pose a challenge to the posture control system.
This kind of situation can cause worry and anxiety, and those emotional
reactions can have an impact on how effectively a person achieves and per-
forms in a number of daily activities (Risti¢ & Zlatkovi¢, 2021).

The intercorrelation matrices of each of the five sub-samples are
not shown, but what is noticeable is that both the strength of correlations
between the variables and the number of statistically significant
intercorrelations increase as the age of the RGs decreases. Observing
the intercorrelations of variables of the total sample of RGs (Table 3)
shows that all predictor variables have a statistically significant
correlation with the performance score in RG, but they are weak
(BILEG-L: r=0.21, p<0.05; B1LEG-R: r=0.23, p<0.05; BTOE-L:
r=0.36, p<0.01) to moderate (BTOE-R: r=0.42, p<0.01; 2TUR: r=0.45,
p<0.01). Also, all predictor variables correlate statistically significantly
with each other, and the intercorrelations are mostly of medium strength
(a strong correlation was recorded in the case of the static balance test
- BTOE).
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Table 2. Balance ability in RGs of different age categories

Age . BTOE B1LEG
categories Variables L R L R 2TUR
MeantSD 17.01+9.14 16.8149.19 9.37+6.73 11.81+9.78 24.87+16.47
Min-Max 2.74-33.04 6.37-36.28 2.31-30.98 3.19-320 8.0-53.0
K-S (Sig.) 991 597 279 .325 267
MeantSD 17.73+10.36 16.06+11.87 11.21+10.39 13.36+11.57 19.68+16.77
Juniors (n=25) Min-Max 3.2-46.69 2.26-55.06 2.69-39.25 2.08-46.86 2.0-70.0
K-S (Sig.) 851 .395 175 076 347
Advanced-  Meant+SD 20.56+18.07 21.99+17.09 9.45+5.68 11.47+10.04 16.96+18.06
level RGs Min-Max 1.67-62.77 1.6-60.38 3.03-24.44 159-37.88 1.0-70.0
(n=26) K-S (Sig.) 353 557 .262 .259 137
Intermediate- MeantSD 14.71+14.31 13.84+10.88 11.54+11.16 12.30+10.82 10.53+10.45
level RGs Min-Max 1.54-70.73 1.71-40.66 2.36—-51.81 1.95-44.41 0.0-50.0
(n=38) K-S (Sig.) 155 .303 .040" .080 .236
MeantSD 7.06+9.72 53645.75 6.77+4.35 10.17+11.76 7.23+7.61

Seniors
(n=15)

(E:gg?ers Min-Max 1.17-4769 1192524 1481584 129-4415 00-230
K-S(Sig) 077 79 576 040 124

Totalsample MeantSD 15451383 14841277 995867 11911075 14801501

(No126)  MinMax 1177073 1106038 1435181 1294686 00700

K-S (Sig.) 007" .008" .000" .000" .000"
Legend: n, N — number of study participants, RGs — rhythmic gymnasts, Mean — average value,
SD - standard deviation, Min — minimum, Max — maximum, K-S — Kolmogorov-Smirnov test,
Sig. —significance, L — left leg, R — right leg, BTOE — balance on toes, BILEG —single leg
balance, 2TUR — double turn in passé.
Note: All measures are in times, i.e. number of consecutive successful attempts (the third test).
*Absence of normal distribution (p < 0.05)

Table 3. Intercorrelation matrix of all predictor variables
and criterion variable: Total sample (N=126)

Variables BTOE-L BTOE-R BI1LEG-L BILEG-R 2TUR FINS
BTOE-L 1.00

BTOE-R 0.72" 1.00

BI1LEG-L 0.36™ 0.34™ 1.00

B1LEG-R 0.37" 0.44™ 0.34™ 1.00

2TUR 0.31™ 0.35™ 0.35™ 0.29™ 1.00

FINS 0.36 0.42™ 0.21" 0.23" 0.45™ 1.00

Legend: BTOE-L — balance on toes (left leg), BTOE-R — balance on toes (right leg),
B1LEG-L - single leg balance (left leg), BILEG-R — single leg balance (right leg), 2TUR
—double turn in passé, FINS — final score.

“significant at p<0.05, ““significant at p<0.01

The results of the multivariate regression analysis indicate a statistically
significant influence of balance ability on success (FINS) in RG among
advanced-level RGs [R=0.69, R?=0.48, Adjusted R?=0.35, F(5,20)=3.65,
p=0.02], and in the entirety of the sample [R=0.52, R?=0.27, Adjusted R?=0.24,
F(5,120)=8.82, p=0.00], where balance ability explained success in RG with
48% (R2=0.48) and 35% (Adjusted R2=0.35) in the advanced-level group
(Table 4a), and with 27% (R2=0.27) and 24% (Adjusted R2=0.24) in relation
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to the entire sample (Table 4b). Of all age categories, why is the statistically
significant influence of balance ability on performance score in RG recorded
only in the sub-sample of advanced-level RGs? A possible explanation may be
that children between the ages of 11 and 13 are able to apply strategies that
strongly resemble those used by adults to maintain a balanced position in static
or dynamic conditions (Muller et al., 1992; Hatzitaki et al., 2002; Calavalle et
al., 2008). On the other hand, this concerns a very specific age that is part of a
non-linear maturation process, which differs for everyone and affects their
ability to learn and master particular motor skills (Ricotti, 2011). In the case of
seniors [F(5,9)=0.41, p=0.83] and juniors [F(5,19)=1.12, p=0.38], as well as
intermediate-level RGs [F(5,32)=2.02, p=0.10] and beginners [F(5,16)=1.52,
p=0.24], the statistically significant influence of balance ability on
performance score in RG was not confirmed. This result can be explained by
the fact that it is premature to expect an enviable level of balance ability in the
youngest age categories, because it requires training experience associated
with improved neuromuscular coordination, and greater joint strength and
range of motion, which are mechanisms for balance improvement (di Cagno
etal., 2014). On the other hand, although senior and junior RGs, who are older
age categories, have training experience, there is no statistically significant
influence of balance ability on performance scores. This does not imply that
balance abilities are not a key predictor of RG success, but rather that there are
other, more relevant characteristics that differentiate successful from less
successful RGs in older age categories (ITypenosuh-Kpanosuh, 2017).

Table 4. The influence of balance ability on performance score in RG

a) Advanced-level RGs (n=26)
R= .69, R2= .48, Adjusted R%= .35, F(5,20)=3.65, p= .02

Variables r Part r b Std.Err. —of b t(20) p-value
BTOE-L 039 -0.03 -0.01 0.02 -0.14 0.89
BTOE-R 0.56 0.55 0.06 0.02 290.53 0.01
BI1LEG-L 0.48 0.28 0.08 0.06 130.28 0.21
B1LEG-R 0.25 -0.25 -0.05 0.04 -113.94 0.27
2TUR 0.23 0.22 0.02 0.02 101.02 0.32

b) Total sample (N=126)
R= .52, R?= .27, Adjusted R?= .24, F(5,120)=8.82, p= .00

Variables r Part r b Std.Err. —of b t(20) p-value
BTOE-L 031 004 0.01 0.01 0.39 0.69
BTOE-R 036 021 0.03 0.02 228.88 0.02
B1LEG-L 0.12  0.00 0.00 0.02 0.01 0.99
B1LEG-R 025 0.07 0.01 0.01 0.81 0.42
2TUR 0.41  0.37 0.04 0.01 437.47 0.00

Legend: n, N — number of study participants, R — multiple correlation coefficient,
R? — coefficient of determination of multiple correlation, Adjusted R? — adjusted
coefficient of determination of multiple correlation, F — F-test value, p — significance
of multiple regression, r — correlation coefficient, Part r — coefficient of partial
correlation, b — standardized regression coefficient, Std.Err. of b — standardized error
of regression coefficient, t — vector of standardized regression coefficient, p-value —
significance of beta coefficient, BTOE-L — balance on toes (left leg),
BTOE-R — balance on toes (right leg), BLLEG-L - single leg balance (left leg),
B1LEG-R - single leg balance (right leg), 2TUR — double turn in passé.
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At the univariate level, regression analysis indicated a statistically
significant, individual contribution of the BTOE-R variable to the predic-
tion of success in RG in the advanced-level RGs (p=0.01; Table 4a), and
in relation to the entirety of the sample (p=0.02; Table 4b), with a positive
relationship between this predictor and the criterion variable (b=0.06 and
b=0.03, retrospectively). This outcome is not a surprise considering that
most of the exercises in RG require an above-average ability to maintain
balance on one leg (full foot or relevé position), while the other leg is in
various demanding positions (Sobera & Rutkowska-Kucharska, 2019). The
reason for the absence of a statistically significant individual contribution
of the BTOE-L variable in a sample of advanced-level RGs containing RGs
whose left leg is the dominant leg may lie in the consideration of the results
of some studies (Shigaki et al., 2013; Frutuoso et al., 2016), which recorded
a better stability of the non-dominant leg — the preferred limb is used for
dynamic activities, thus reducing its role in balance control (in this partic-
ular case, the advanced-level RGs’ left leg is used for maneuvering, and
the right leg is used for stabilisation and balancing). Although the asym-
metry of the RGs’ lower limbs was not the subject of this research, and
differences between the left and right sides were not examined, this result
shows exactly how the preference of one side of the body causes bilateral
differences, both functional and morphological (Frutuoso et al., 2016). In
addition to the BTOE-R variable, a statistically significant individual con-
tribution of the 2TUR variable to the prediction of performance score in
RG was recorded in relation to the entirety of the sample (p=0.00; Table
4b), with a positive relationship between this predictor and the criterion
variable (b=0.04). Of all applied tests, in relation to the entire sample of
participants, only the B1LEG test did not show a statistically significant
individual contribution to success in RG, and this is the single leg test
which is performed with weight placed on the entire length of the foot and
with eyes closed. Namely, due to the fact that the RG Code of Points (FIG,
2022) values balance difficulties performed on tip-toes more, it is in RGs’
best interest that such balance difficulties prevail; also, vision does not play
a significant role in balance maintaining when it comes to RG (Potgieter,
2007; Calavalle et al., 2008).

CONCLUSION

The goal of this research was to determine the influence of balance
ability on the performance scores of high-level female RGs of different age
categories. Accordingly, we analysed a factor which has previously been
shown to be a very important segment of RG, and which is essential for
success in this sport. Firstly, the status of static and dynamic balance abili-
ties of RGs of all age categories was established; secondly, the relationships
of all predictor variables with each other, and with the criterion variable,
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were examined; finally, the influence of balance ability on performance
scores in this sports discipline was examined. Given that a statistically sig-
nificant influence of this segment of motor skills on success in this sport
was established (at the multivariate level for advanced-level RGs and the
entire sample, and at the univariate level for static balance on the tip-toes
of the right leg and for the dynamic balance test), the results of this research
can help RG coaches to better understand and to properly direct the training
processes in relation to the balance ability of RGs of different ages, which
would certainly lead to the improvement of their sports results, i.e. perfor-
mance scores. This type of profiling can generate a useful database against
which talented groups may be compared, although the balance ability as-
sessment of the growing and developing individual is fraught with difficul-
ties because of a range of issues. Unfortunately, given the fact that the re-
sults obtained from one specific age category cannot be generalised to apply
to all age categories or skill levels, we can conclude that the results only
apply to the specified age categories. Also, by carrying out a longitudinal
research with a larger sample of examinees, we could gain even better in-
sight into this segment of the motor status of RGs. Besides, this one-dimen-
sional approach lacks the wider viewpoint necessary to account for the mul-
tidimensional nature of overall performance in RG.
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Pe3ume

Putmuuka rumuactuka (PI) npexncrtaBiba BeoMa 3aXTEBHY €CTETCKO-YMETHHUKY
CIIOPTCKY JAUCLMIUIMHY KaJia je ped O KOMIUIEKCHOCTH HEOIXOIHWX BelTHHa. Put-
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POYHTO OHUX BpPXYHCKHX. MelhyTiM, na O ce yOomIuTe MOTJIO MPUCTYIIUTH yCBajamby
PI" camprkaja, HEOMXOHO je MOCTOjamke 0peljeHOr MUHUMYMa Pa3BHjEHOCTH CBHX MO-
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TOPHYKHX CIIOCOOHOCTH, Mel)y KojiMa cy MOCTypajiHa KOHTPOJIa U CIIOcOOHOCT cTabu-
JIM30Bama Tejla TOKOM JHHAMUYHHUX KPETHH O] BUTAIHOT 3Ha4yaja. Y OBOj CIOPTCKO]
JMCLHMIUIMHH, PABHOTEXXE PUIIAAAjy TeKHMHaMa TeJOM (II0pel CKOKOBA M OKpeTa), Uy
CBAKOM CacTaBy, ca WM 0e3 PEeKBH3MTA, pUTMHYKA TUMHACTHYapKa Mopa Ja MOKaxe
BIaJamke CIOKEHHM pPaBHOTEXaMa Kao KapaKTePUCTUYHOM CTPYKTYPHOM TIPYIIOM.
3acTymbeHe cy 00e BpCTe paBHOTEXa KOje Ce UCIoJbaBajy y u3Bohemy Tanaca, mec-
HUX KOpaKa, eleMeHaTa poTaruje (OKpeT! U MHBOTH) WM U3/IpKaja y BUCOKOM yCHOHY
Ha jeZiHOj Ho3u (Hajuenrhe Ha T3B. relevé — yCIIOH Ha IOJTyNIpcTHMa, pele Hero Ha IyHOM
cTomnaiy), y3 MICTOBPEMEHHU WM JIOATHH paji c1000/iHe HOTe U OCTAINX JIeNIoBa Tena,
CHHXPOHHM30BaHO Ca paJoM peKBU3NTOM. OCHOBHH LIMJb OBOT UCTPAKUBAA j€ 12 yTBP-
I 3Ha4aj, TOMPHUHOC U YTHULA] CIIOCOOHOCTH PaBHOTEXKE HA YCIEX Y PUTMHUUKO] TUM-
Hactuiy. CTo IBafieceT MeCT PUTMUYKIX THMHACTHYaPKH, pacliopel)eHux y mer y3pac-
HUX Kareropuja (15 cennopkw, y3pacra 16 roguna u Buie; 25 jyHHOpPKH, y3pacTta 14—
16 ronuna; 26 kaneTkuma, yzpacta 12—14 ronuna; 38 nuonupku, y3pacra 9—12 roau-
Ha; 1 22 mialje mHOHUpKe, y3pacTa 7—9 roanHa) 10O6pOBOJBHO j€ yUeCTBOBAJIO y HCTpa-
KHUBamy. YTBpheHe Cy BHXOBE OCHOBHE KapaKTepHuCcTUKe (y3pacT, TelecHa BICHHA U
Maca, HHAEKC TEeJIEeCHE Mace), Ka0 M CTaTyC CIHOCOOHOCTH PaBHOTEXE, U TO TECTOM
paBHOTEKE Ha MPCTHMA (JeBa/IecHa HOra), TECTOM PAaBHOTEXe Ha jeqHo] Ho3u (Jie-
Ba/IeCHa HOTa) — 3aTBOPEHE OYM, M IIOCMATPAEM IYIUIMX OKpeTa y passé MO3ULHjH.
Honmaum cy ananmu3upaHu (IECKpUNTUBHA CTaTHUCTHKA, TecT Kommoropos-CMHUpPHOB,
MyJITHUBAapHjaHTHA ¥ YHUBapHjaHTHA perpecuoHa aHaIu3a) IpUMeHoM nporpama SPSS
21.0. PesynraTn MyITHBapHjaHTHE PErPeCcHOHE aHAIN3E YKA3alI Cy Ha [IOCTOjamke CTa-
THUCTHYKH 3HAYajHOT YTHIaja CIOCOOHOCTH PaBHOTEXE KANETKHIba, Ka0 U YKYIHOT
y30pKa PUTMUYKUX TMMHacTH4Yapku Ha ycrex y PI' (p=0.02 un p=0.00, pexom), ca 06-
jammemeM Bapujaace o1 35% (Ko KaneTKumba), oaH. 24% (Ha yKyITHOM Y30pKY), IpH
4yeMy Cy yTBPHEHM CTAaTUCTHUKH 3HAYajHU T10jeMHATHHU JOMpHHOCH ycrexy y PI' kox
PpaBHOTEXe Ha MPCTUMa Ha JecHoj Ho3| (kaneTkume: p=0.01, ykynan y3opak: p=0.02)
¥ KOJ TUHaMHUUKe paBHOTexe (ykymad y3opak: p=0.00). Kox ceHuopku u jyHHOPKH,
Kao W IHMOHUPKHM W MiahuX MHOHUPKH, HYje YTBP)EH CTaTHCTHYKU 3HAa4ajaH yTHUIA]
croco00HOCTH paBHOTEXe Ha ycrex y PI. OBakaB pe3ynrar ce Moke 00jaCHUTH YHEbe-
HUIIOM J1a je KOJ HajMiIahjux y3pacHUX KaTeropHja joIl paHO TOBOPUTH O 3aBHIHOM HH-
BOY OBE MOTOPHYKE CIIOCOOHOCTH, jep je 3a TO HEOIIXOAHO TPEHAXKHO HCKYCTBO Koje ca
co0oM HocH I0O0JBIIaHy HEepBHO-MHUIIMhHY KOOpAWHALK]jY, Te Behy cHary 3rimoboBa u
00uM MOKpeTa, KOjH MPeICTaBIbajy MEXaHH3Me 32 0O0JbIIame CIOCOOHOCTH PaBHOTE-
xke. Ca qpyre cTpaHe, Ty Cy CTapuje y3pacHe KaTeropHje — CEHHOPKE U JyYHHOPKE, KO-
jUMa He MamKa TPEHAKHOT UCKYCTBA, a OMET M30CTaje CTATUCTUYKU 3HA4ajaH yTHUIA]
cnocoOHOCTH paBHOTeXke Ha ycrex y PI'. To He 3Haum Ja clocOOHOCT paBHOTEXKE HUje
3HauajaH dakrop ycnexa y PI', Beh mpe ykasyje Ha mocrojame OHTHHjUX (akTopa Koju
JUCKPUMHUHHMIILY YCIIEITHE O/ Mathe YCIEIIHINX PUTMIYKIX THMHACTHYAPKU Y CTapUjHUM
TaKMHYapCKUM KaTeropujama.
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Abstract

This study aimed to investigate the relationship between attitudes, motivation, and
school sports engagement frequency, using the newly constructed Attitudes and
Motivation Toward School Sports Questionnaire (AMTSSQ) inventory as a tool for
assessment. The study found a significant effect of attitudes (F = 11.96, p < .001, np2 =
0.02) and motivation (F = 19.63, p <.001, ny? = 0.03) with strong positive correlation
coefficients (r = 0.71) between attitudes, motivation, and school sports engagement
frequency. However, Bayesian analyses supported the null hypothesis with moderate to
strong evidence (Bayes Factor < 0.33), and credible intervals for effect size and R were
relatively narrow. Additionally, school sports engagement frequency is not significantly
related to motivation (b = -0.08 to 0.03, p > .05), and the highest order unconditional
interaction of school sports engagement frequency and attitudes was not significant
(F = 1.18, p = .315). However, attitudes were strongly related to motivation (R? = .99),
suggesting that students who viewed school sports as important and developed had
higher motivation toward school sports. Hence, we can conclude that the AMTSSQ
reliably and validly assesses students’ attitudes and motivation toward school sports,
and we found positive associations between attitudes and motivation. The findings
suggest that attitudes towards school sports, like the perceived importance and
developmental benefits, are significant predictors of motivation and may influence
engagement in school sports. However, school sports engagement frequency did not
moderate the relationship between attitudes and motivation. These findings have
implications for promoting physical activity and student-school sports participation.

Key words: attitudes, motivation, school sports, engagement frequency, physical
activity.
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MOTHUBUCAIBE MJIAJIUX:
OTKPUBAILE CTABOBA U MOTUBAIIMJE KOJU CTOJE
N3A HIKOJICKOI' CIIOPTCKOI' AHTA’KOBAIBA

AncrpakT

Ospa cryaWja je MMana 3a Wb Ja UCTPaKH OfHOC M3Melhy craBoBa, MoTMBammje W
YUECTAIIOCTH aHTa)KOBaha Y IIKOJICKOM CIIOPTY, KOprcTehr HOBOKOHCTPYHCAHH Y IUTHHK
0 CTaBOBMMA M MOTHBALMjU y4dCHHKa IpeMa mmkosckoM criopty (YCMIIIIC) kao anar 3a
npoueny. Cryauja je otkpuna 3Hadajan edekar (F = 11.96, p < .001, ny? = 0.02) u
motuBanmje (F = 19.63, p < .001, ng?2 = 0.03) ca jakum MO3UTHBHUM KOC(HHIIMjECHTHMA
kopenammje (p = 0,71) usmel)y craBoBa, MOTHBAIHja M YYECTATIOCT IIKOJICKOT CIIOPTCKOT
aHraxxoBama. Mehytum, bajecoBe ananmse cy noapskaie HyJITy XUIIOTE3y Ca YMEPEHHM JI0
jakuM pokasuma (bajecos axtop < 0,33), a BepoJOCTOjHI HHTEPBAIY 32 BEIUUHMHY eeKTa
u R? 6w ¢y penatueHO ycku. T1oper Tora, y4ecTanocT aHraKoBamba y MKOJICKOM CTIOPTY
HHje 3Ha4ajHO moBe3aHa ca MotupaijoMm (b = -0.08 mo 0.03, p > .05), a GesycnoBHa
HHTEpaKIMja HajBUIIET pela Y4eCTaJOCTH aHTaXOBama y IIKOJCKOM CIIOPTY M CTaBOBa
Huje Owta 3navajHa (F = 1.18, p = .315). Melytum, craBoBu cy OMIM CHOXXHO HIOBE3aHH Ca
motusatujoM (R?= .99), mTo cyrepuiie 1a Cy yHEHHLHM KOjH Cy IIKOJICKH CIIOPT CMATpasId
BOXKHUM U Pa3BUjeHHM HUMaIM Behy MOTMBAIMjy 3a IIKOJICKH CropT. Jlakie, MoxeMo
3axspyantd fa Y CMITIIC noy3naHo 1 BasbaHO NPOLICHYje CTAaBOBE M MOTHBALIH]Y YUSHUKA
TIpeMa IIKOJICKOM CIIOPTY, a YTBPIHIIM CMO IO3UTHBHE Be3e M3Mel)y cTaBOBa M MOTHBALIHjE.
Hanasu cyrepunry ma cy CTaBoBM IpeMa IIKOJICKOM CIIOPTY, Kao INTO Cy 3Hadaj W
PasBHUjeHOCT, 3HAYajHU NPEAMKTOPU MOTHBALIM]€ K MOTY YTHUIIATH Ha OaBJbCH-E MIKOJICKIM
crioproM. MelhyTnM, ydecTanocT aHraXoBamba y IIKOJICKOM CHOPTYy Huje Omia 3HadajaH
MoziepaTop y peanyju mmel)y craBoBa n MotrBaryje. OBH Hasla3y MMajy HMIUIHKAIje Ha
TIPOMOBHCarhe (PM3MUKE aKTHBHOCTH | ydelrha ydeHHKa y IIKOJICKOM CIIOpTY.

KibyuHe pe4s: CTaBOBH, MOTHBALIM]ja, IKOJCKU CIIOPT, YYECTAIOCT AaHTAKOBaMba,
(pu3HYKa aKTUBHOCT.

INTRODUCTION

Regular physical activity and sports engagement have been widely
recognised as essential components of a healthy lifestyle, providing various
benefits (Bursnall, 2014; Eime, Young, Harvey, Charity, & Payne, 2013).
However, rising concerns about the lack of physical activity and sports par-
ticipation tendencies might explain various adverse health outcomes, such
as obesity, cardiovascular disease, and diabetes (Kohl et al., 2012). There-
fore, school-based programmes and activities could effectively promote
students’ physical activity and sports participation (Bursnall, 2014; Eccles
& Barber, 1999; Fraser-Thomas et al., 2005; Lonsdale et al., 2013). These
programmes allow students to engage in physical activity, develop new
skills, and build peer relationships (Bryan & Solmon, 2012). By recogniz-
ing physical education (PE) as a vital component of the school curriculum,
educators might embrace its capacity to promote lifelong physical activity
and overall well-being in children and adolescents (Fairclough, Stratton, &
Baldwin, 2002; Sallis et al., 1997).
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Some evidence also suggests that self-esteem, reduced stress, and
better social skills in children and adolescents might improve during regu-
lar physical activity (Eime etal., 2013; Gould & Carson, 2008). Enjoyment
of physical education class (Barr-Anderson et al., 2008), relatedness per-
ceptions, motivation, and affective responses from peers and teachers (Cox
et al., 2009), motivational climate (Trbojevi¢, 2017) and social support
(Duncan & McAuley, 1993) can influence students’ attitudes and motiva-
tion toward sports. Rhodes and Courneya (2003) addressed that planned
and past behavior model student motivation in physical education and en-
gagement in physical activity. Therefore, school-based physical education
programmes might contribute to lifetime physical activity (Fairclough et
al., 2002) and promote psychological and social benefits for children and
adolescents, including life skills development (Gould & Carson, 2008).

Additionally, PE engagement might significantly shape students’ at-
titudes and motivation toward sports (Eccles & Barber, 1999; Fraser-Thomas,
Coté, & Deakin, 2005). However, despite the essential benefits, students
struggle to meet daily physical activity recommendations and, surprisingly,
despite the potential benefits of PE, children and adolescents report a lack of
enjoyment and engagement in PE classes, which can gradually decay physical
activity (Barr-Anderson et al., 2008; Bryan & Solmon, 2012). Therefore,
researchers and practitioners tend to identify factors explaining students’
motivation, enjoyment, and engagement in PE (Bryan & Solmon, 2012; Cox,
Duncheon, & McDavid, 2009; Lonsdale et al., 2013). Few studies explored
factors that might influence students’ motivation, enjoyment, and participation
in Physical Education (PE), including social support from peers and teachers
(Cox et al., 2009; Duncan & McAuley, 1993), intrinsic motivation (Hagger &
Chatzisarantis, 2005; Markland & Hardy, 1997; Pelletier et al., 1995), and
perceived competence (Lonsdale et al., 2013).

Looking back on previous arguments, some authors have applied
several theoretical frameworks to understand the determinants that under-
pin students’ motivation and PE engagement. One such framework is Self-
determination theory (SDT), which points out that individuals are more
likely to engage in an activity if it supports their competence, autonomy, and
relatedness (Ryan & Deci, 2000). Social cognitive theory (SCT) also proposes
that personal, behavioral, and environmental factors might influence a cogni-
tive process to shape positive behavior (Schunk, 1989). Lastly, the planned
behavior theory (TPB) suggests that a personal attitude toward a particular be-
havior, subjective norms, and perceived behavioral control influences their in-
tention to embrace the behavior (Rhodes & Courneya, 2003).

To address this specific problem, the exercise Motivation Question-
naire (Markland & Hardy, 1997), the Physical Activity Enjoyment Scale
(Kendzierski & DeCarlo, 1991), and the Sport Motivation Scale (SMS)
(Pelletier et al., 1995) are a few respected examples of inventories established
to investigate motivation and attitudes toward physical activities and sports.
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Literature has extensively used these inventories to explore the factors influ-
encing motivation and attitudes toward physical activity and sports.

However, while these inventories are helpful, they often focus on
general attitudes toward physical activity and sports rather than attitudes
specifically toward school sports. Existing inventories tend to focus on in-
dividual-level factors such as personal interest, enjoyment, and perceived
competence but often fail to capture the unique characteristics of school
sports, such as team dynamics, school pride, and the role of teachers and
administrators. As a result, we need a more thorough understanding of stu-
dents’ attitudes and motivation toward school sports to support the devel-
opment of effective sports programmes and policies that promote physical
activity and well-being among youth. Developing a new inventory is nec-
essary to fill the gap in the literature regarding attitudes toward school
sports. Existing inventories do not comprehensively measure attitudes and
motivation toward school sports. It might be a significant gap in the litera-
ture because school sports have unique characteristics compared to other
forms of physical activity or sports participation. Therefore, we constructed
a novel inventory, The Attitudes and Motivation Toward School Sports
Questionnaire (AMTSSQ), to exclusively assess students’ attitudes and
motivation toward school sports.

The AMTSSQ includes attitudes towards sports not currently ad-
dressed in other inventories. For example, the AMTSSQ addresses aspects
of engagement in school sports, such as academic performance, conduct,
physical development, self-discipline, and hygiene habits. These factors
might be essential for comprehensively measuring attitudes and motivation
toward school sports. Thus, the AMTSSQ can provide researchers and ed-
ucators with a more nuanced understanding of students’ attitudes toward
school sports and their motivation to participate.

The AMTSSQ is also designed specifically for use in school settings,
making it a valuable tool for assessing the effectiveness of school sports
programmes and interventions. The inventory assesses intrinsic and extrinsic
motivators, including enjoyment, interest, personal growth, competition,
social connections, and recognition. These factors are consistent with the
self-determination theory of motivation, which posits that individuals are
motivated to engage in activities that fulfill their basic psychological needs
for autonomy, competence, and relatedness (Ryan & Deci, 2020).

Therefore, the purpose of this study was to investigate the relation-
ship between attitudes, motivation, and school sports engagement fre-
quency to explore the factors that contribute to students’ engagement in
school sports using the AMTSSQ as a tool for assessment. We hypothe-
sised that students who perceive school sports as important and developed
would have higher levels of motivation (both intrinsic and extrinsic) to-
ward engagement in school sports. Additionally, we hypothesised that stu-
dents who engaged in school sports more frequently would have higher
attitudes and motivation scores than those who engaged less frequently. By
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understanding the factors influencing students’ attitudes and motivation to-
ward school sports, we hope to provide practical insights to promote phys-
ical activity and school sports participation among students.

METHODS
Study Design and Procedures

This cross-sectional study aimed to explore the attitudes and moti-
vation of elementary and secondary school students toward engagement in
school sports in Serbia. In May 2022, the authors conducted the study as a
part of a national initiative to develop school sports in Serbia. The Ministry
of Education approved the selection of a representative sample from all
administrative districts in Serbia. The study employed a self-reported ques-
tionnaire to assess attitudes and motivation toward school sports.

We performed apriori analysis to determine the sample size before the
study to ensure statistical power and representativeness of the target
population. Respondents were given specific instructions to avoid misleading
and inaccurate responses and were informed about the goal and importance of
the study to improve the quality of school sports in Serbia. For example, we
provided information that school sports include organised extracurricular
sports activities in and outside the school, within the Physical and Health
Education subject, including sports sections, school sports competitions
(within the school and between schools), school sports week, and all sports
activities following the School Programme and Annual school work plan.

The questionnaire was designed explicitly for this study, and explored
the construct of attitudes and motivation toward school sports engagement.
The study explored how attitudes and motivation may differ when accounting
for engagement in school sports, including more than two times a week, one
to two times a week, one to two times a month, and a few times a year.
Additionally, the study explored the moderating role of engagement in school
sports in the association between attitudes and students’ motivation.

The questionnaire was administered electronically (Google Forms)
and forwarded to official school email addresses across Serbia for effi-
ciency. We did not limit the time to complete the questionnaire and in-
formed respondents that responses would remain anonymous and be used
only for research purposes. We did not include incompletely administered
responses with ambiguous outcomes in the analysis.

We conducted the study procedures according to the Declaration of
Helsinki, which outlines ethical principles for research involving human
subjects. The authors improved the study design and procedures for scientific
publication by providing a more detailed description of the statistical analyses
performed, such as the specific methods used to assess differences in attitudes
and motivation across levels of engagement in school sports. Additionally, we
emphasised the potential study’s limitations, such as self-reported measures
bias, which might enhance the scientific rigor of the study.
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Participants

The study enrolled participants from primary (fifth through eighth
grade) and secondary (first through fourth grade) schools in Serbia. A total of
11,381 students participated in the study, of which 2,941 (25.8%) were from
secondary school and 8,440 (74.2%) were from primary school. The majority
of the participants (74.1%) reported engaging in school sports more than twice
a week, while 12.6% reported engaging in sports one to two times a month,
5.8% reported engaging in sports one to two times a week, and 7.5% reported
engaging in sports only a few times a year. Among the participants, 5,438
(47.8%) were male, and 5,943 (52.2%) were female.

We recruited participants via email sent by their school administrators.
The inclusion criteria for the study were students who participated in school
sports, and we enrolled participants from all administrative districts and
municipalities of Serbia to ensure a representative sample. All participants or
their parents or legal guardians for students under 18 provided informed
consent.

Measures

The Attitudes and Motivation Toward School Sports Question-
naire (AMTSSQ). The present study used a newly constructed AMTSSQ in-
ventory. The AMTSSQ assesses students’ attitudes and motivation toward
school sports. Initially, this questionnaire comprised 45 items, divided into two
subscales: Attitudes (20) and Motivation (25). The attitudes subscale involved
items measuring the importance (8 items) and development (12 items) of
school sports, while the motivation subscale explored intrinsic (11) and extrin-
sic motivation (14). We consider intrinsic motivation from several vital as-
pects. For example, motivation towards learning and epistemic need towards
knowledge and understanding, achievement, and experiencing stimulation (see
Appendix A for questionnaire items). Likewise, external regulation, introjec-
tion, and identification signify external motivation. We evaluated participants’
responses using a five-point Likert scale, which reflects their degree of agree-
ment (Strongly Disagree, Disagree, Neither agree nor disagree, Agree and
Strongly Agree, see Appendix A). In addition to individual item analysis, we
summed relevant items for each variable to form composite scores that we in-
cluded in the comparative (school sports engagement frequency) and modera-
tion analyses. For example, we provided the unique composite score for each
subscale (attitudes and motivation) by summing all item responses for each
participant.

We extracted two distinct factors using the explorative factor anal-
ysis (EFA). The factor analysis using a diagonally weighted least squares
(DWLS) estimator with direct oblimin rotation proved that each item cor-
responds to theoretically assumed factors (attitudes and motivation). Based
on the results, most items have high communalities, with most values
above .7, indicating that they share a substantial variance with other items
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in the dataset. Items with higher commonalities are generally considered
more reliable and can be used to provide a more accurate representation of
the underlying construct. However, a few items have relatively low com-
munalities (Al7, M27, M28, M29, M38), particularly for the extraction
method. Therefore, we excluded the underlined items from further analyses
(see Figure 1). These results may indicate that these items are less reliable
and may not fit the underlying construct well. Factor loadings for this scale
were clear, with moderate to high (ranging from .68 to .92 and .71 to .95
on the two factors, respectively) and minimal cross-factor loadings (no
more than .17). The KMO was 0.99.

Moreover, we evaluated the model’s fit. The results of the confirmatory
factor analysis (CFA) indicated an excellent fit (SRMR = .028; CFI = .998,
RMSEA =.027; TLI =.998) (see Fig. 1). The internal consistency in this study
for the scale proved to be excellent (Cronbach alpha was .98 and .99 for
attitudes and motivation, respectively). Finally, average inter-item correlations
were .71 and .79 for attitudes and motivation, respectively.
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Figure 1. The figure displays the confirmatory factor analysis (CFA) results
for the measurement model of the latent construct. The CFA model had an
excellent fit to the data with a comparative fit index (CFI) of 0.998, and we
displayed each indicator's standardised regression weights and
corresponding significance levels. The circles represent the error variances
for each indicator. A rectangle depicts the manifest variables, and ovals
represent the latent variables.
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Sample Size Calculation

We conducted an a priori multiple regression power analysis using
G*Power (Faul, Erdfelder, Buchner, & Lang, 2009) for the moderation
analysis with seven predictors (attitudes, >2 weekly, 1-2 weekly, 1-2 monthly,
and >2 weekly*attitudes, 1-2 weekly*attitudes, 1-2 monthly*attitudes,
interactions) as the input parameters. By using the values of alpha (0.05),
power (0.95), and the expected small effect size (f = 0.01), we attempted to
determine an appropriate sample size. Based on these assumptions, the desired
sample size for this study was 2191 participants.

Data analyses

RStudio was used to process the data (version 2022.07.0.548, Spotted
Wakerobin, Boston, MA). When applicable, means, medians, and standard
deviations were estimated to characterise categorical and continuous
variables for the whole sample. We used analysis of variance (ANOVA) with
post hoc pairwise comparisons with Games-Howell and Holm adjustment to
determine whether there was a significant difference in attitudes (importance
and development of school sports) among the different levels of school sports
engagement. Additionally, we performed Bayesian analysis using Bayes
Factor and R? posterior Bayesian to provide additional evidence supporting
the observed effect. Finally, the moderation model (model 1) was also
employed to determine if school sports engagement frequency moderates the
relationship between attitudes and motivation. We evaluated the moderating
effect using a customised R script (Hayes, 2022). The QuantPsyc package
centeres on variables and explores the interaction between attitudes and
motivation, with motivation as the dependent and importance as the
independent variable. A bootstrapping approach was applied (with 5000
resamples). We established the threshold of significance at 0.05.

RESULTS

The analysis of variance (ANOVA) indicates a significant difference
in the attitudes (importance and development of school sports) between
groups (F =11.96; p <.001). The effect size (n,2 = 0.02; C195% [0.01, 1.00]))
was small, indicating that the tested variable explained only a small
proportion of the variability observed in the data. The results of the Games-
Howell pairwise test with Holm adjustment proved that the group with the
highest level of school sports engagement (engaging in sports activities more
than twice a week) had significantly higher scores than the other groups (see
Figure 2). The mean score difference between other groups was not
significant. These findings suggest that a higher frequency of school sports
engagement may be associated with higher scores on attitudes.
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However, the Bayesian analysis could not support the observed
effect. The Bayes Factor (loge (BFo1) = -8.97) suggests moderate to strong
evidence in favor of the null hypothesis (no effect), meaning that the data
provide evidence against the alternative hypothesis (there is an effect) and
support the idea that there is no meaningful relationship between school
sports engagement frequency and the relationship between attitudes and
motivation. The R? posterior Bayesian (0.003) indicates that the tested
variable explains a small proportion of the variability observed in the data.
The 95% interval for the R? posterior Bayesian (CI [0.002, 0.006]) provides
a range of plausible values for the actual R? value.

Finally, the Cauchy test for the correlation coefficient 0.71 provides
evidence supporting a moderate correlation between the variables. Overall,
the results suggest that the school sports engagement frequency has a small
and insignificant effect on attitudes (importance and development) by
supporting null hypotheses.

Felch(3, 1733.45) = 11.96, p = 9.48e-08, ng = 0.02, Clgsy, [9.76e-03, 1.00], ngws = 11,381
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Figure 2. The figure displays a combined box; and violin plot generated
using the ggbetweenstats function in R. The plot shows the distribution of a
continuous variable across four groups. The x-axis represents the school
sports engagement frequency, the y-axis represents the motivation, the boxes
represent the interquartile range, and the whiskers show the extent of the data.
The violin plot displays the probability density of the data. The colors of the
boxes and violins correspond to the group variable.
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The analysis of variance (ANOVA) also showed a significant dif-
ference in motivation (intrinsic and extrinsic) between groups (F = 19.63;
p < .001). The effect size (ny? = 0.03; 95% CI [0.02, 1.00]) was small, in-
dicating that the tested variable explained only a small proportion of the
variability observed in the data. The results of the Games-Howell pairwise
test with Holm adjustment proved that the group with the highest level of
school sports engagement (engaging in sports activities more than twice a
week) had significantly higher scores than the other groups (see Figure 3).
The mean score difference between other groups was not significant. These
findings suggest that a higher frequency of school sports engagement may
be associated with higher scores on motivation.

However, the Bayesian analysis provides further evidence in support of
the observed effect. The Bayes Factor (loge (BFo1) =-20.17) suggests moderate
to strong evidence in favor of the null hypothesis (no effect), meaning that the
data provide evidence against the alternative hypothesis (there is an effect) and
support the idea that there is no meaningful relationship between school sports
engagement frequency and the relationship between attitudes and motivation.
The R? posterior Bayesian (0.005; 95% CI [0.003, 0.008]) indicates that the
tested variable explains a small proportion of the variability observed in the
data.

Finally, the Cauchy test for the correlation coefficient 0.71 provides
evidence supporting a moderate correlation between the variables. Overall, the
results suggest that the school sports engagement frequency has a small and
insignificant effect on motivation (intrinsic and extrinsic) by supporting null
hypotheses.

The previous results suggest that we could explain only a small amount
of the variance. Therefore, we conducted a moderation analysis to determine
whether school sports engagement frequency would modify or strengthen the
relationship between the variables. The goal was to determine whether the
relationship between the variables previously observed is consistent across
different levels of the moderator variable. We used the QuantPsyc package to
center variables and analyze the interaction between attitudes (importance and
development) and school sports engagement frequency, predicting motivation
towards school sports. We checked the data for outliers and regression
assumptions and found no violations.

The moderation analysis examined the relationship between motivation
and predictors, including the importance and frequency of school sports
engagement. The results suggest that the interactions of the highest
unconditional order that the moderating influence of the school sports
engagement frequency (F = 1.18, p = .315) was not significant and accounts
for 0 % of the variance. Similarly, school sports engagement frequency (1-2
monthly: b = -0.08, p > .05, 95% CI [-0.18, 0.03]; 1-2 weekly: b = 0.03, p >
.05, 95% CI [-0.10, 0.15]; >2 weekly: b = 0.01, p > .05, 95% CI [-0.08, 0.10])
did not significantly affect motivation.
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Figure 3. The figure displays a combined box; and violin plot generated
using the ggbetweenstats function in R. The plot shows the distribution of a
continuous variable across four groups. The x-axis represents the school
sports engagement frequency, the y-axis represents the motivation, the boxes
represent the interquartile range, and the whiskers show the extent of the
data. The violin plot displays the probability density of the data. The colors of
the boxes and violins correspond to the group variable.

The interaction effects were not significant, indicating that the
relationship between the attitudes and motivation did not vary significantly
across the school sports engagement frequency (1-2 monthly: b =-0.00, p
> .05, 95% CI [-0.00, 0.00]; 1-2 weekly: b = 0.00, p > .05, 95% CI [-0.00,
0.01]; >2 weekly: b =0.00, p > .05, 95% CI [-0.00, 0.00]).

Additionally, we emphasise that the main effect of school sports
engagement frequency was also insignificant, indicating that the school
sports engagement frequency did not have a significant association with
motivation (1-2 monthly: b = -0.08, p > .05, 95% CI [-0.18, 0.03]; 1-2
weekly: b =0.03, p > .05, 95% CI [-0.10, 0.15]; >2 weekly: b = 0.01, p >
.05, 95% CI [-0.08, 0.10]).
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Table 1. Regression results using motivation as the criterion

b sr?
Predictor b 95% ClI sr2 95% CI Fit
[LL, UL] [LL, UL]
(Intercept) 72.23™ [72.15, 72.32]
Attitudes 0.86™ [0.86,0.86] .08 [.08,.09]
1-2 Monthly -0.08 [-0.18,0.03] .00 [-.00,.00]
1-2 weekly 0.03 [-0.10,0.15] .00 [-.00,.00]
>2 weekly 0.01 [-0.08,0.10] .00 [-.00,.00]
Attitudes: 1-2 Monthly -0.00 [-0.00,0.00] .00 [-.00,.00]
Attitudes: 1-2 weekly 0.00 [-0.00,0.01] .00 [-.00,.00]
Attitudes: >2 weekly 0.00 [-0.00,0.00] .00 [-.00,.00]
R? =.998™
95% CI
[1.00,1.00]

Note: A significant b-weight indicates that the semi-partial correlation is also
significant. b represents unstandardised regression weights. sr? represents the semi-
partial correlation squared. LL and UL indicate a confidence interval’s lower and
upper limits, respectively. * indicates p < .05. ** indicates p < .01. 1-2 Monthly, 1-2
weekly, and >2 weekly represent school sports engagement frequency.

Therefore, in this sample, no evidence suggests that engagement fre-
guency moderates the relationship between importance and motivation, as
shown in Figure 4. We can observe that the regression slopes were similar.
These findings suggest that the frequency of school sports engagement may
not significantly predict motivation, regardless of the importance placed on
this activity.

100

80

60

Motivation

40

20

-60 -40 -20 0 20
Aftitudes

Simple Slope _-* few yearly ,* 1-2 monthly / 1-2 weekly .~ >2 weekly

Figure 4. Moderation plot of the relationship between Attitudes (centered)
and motivation moderated by school sports engagement frequency. The
dotted, dashed, and solid lines indicate simple slopes of a few yearly, 1-2
monthly, 1-2 weekly, and >2 weekly slopes, respectively.
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DISCUSSION

The present study utilised a newly constructed inventory, the Atti-
tudes and Motivation Toward School Sports Questionnaire (AMTSSQ), to
assess students’ attitudes and motivation toward school sports. The authors
of this questionnaire aimed to capture two distinct factors, attitudes and
motivation, and further divided them into subcategories. The Attitudes sub-
scale measured importance and development, while the Motivation sub-
scale explored intrinsic and extrinsic motivation.

We evaluated the AMTSSQ using exploratory and confirmatory fac-
tor analyses to ensure that the items corresponded to the theoretically as-
sumed factors. The factor loadings for the scale were clear, with most items
having high communalities, indicating that they share a substantial vari-
ance with other items in the dataset. The confirmatory factor analysis re-
sults indicated a good fit of the model, and the scale’s internal consistency
was excellent, as evidenced by the high Cronbach alpha values for both
Attitudes and Motivation subscales. Other authors designed valuable in-
ventory to assess motivation. For example, the Exercise Motivation Inven-
tory (EMI) (Markland & Hardy, 1997) inventory assesses motivation to-
ward physical activity. The EMI consists of six subscales: enjoyment, so-
cial recognition, affiliation, competence, health and fitness, and appear-
ance. Another inventory, the Physical Activity Enjoyment Scale (PACES),
assesses the enjoyment of physical activity (Kendzierski & DeCarlo,
1991). The PACES consists of 18 items measuring the pleasure and enjoy-
ment of a physical activity.

Additionally, the Sport Motivation Scale (SMS) (Pelletier et al.,
1995) has a similar construct to ours to assess motivation toward sports.
The SMS consists of three subscales: intrinsic motivation, identified regu-
lation, and external regulation. However, we hypothesised that the stu-
dent’s attitudes regarding the importance and development of school sports
might influence students’ motivation to engage in school sports. Therefore,
the AMTSSQ’s focus on the importance and development of school sports
makes it a unique and valuable tool for researchers and practitioners inter-
ested in promoting physical activity and student-school sports participa-
tion.

Based on our novel inventory, the results of this study suggest that
school sports engagement frequency is significantly associated with atti-
tudes (importance and development) and motivation (intrinsic and extrin-
sic). Specifically, participants who engaged in school sports activities more
than twice a week had higher attitudes and motivation scores than those
who engaged in school sports less frequently.

These findings follow previous research demonstrating that regular
participation in sports is associated with positive outcomes such as im-
proved physical health, academic achievement, and social development
(Bursnall, 2014; Eime et al., 2013). It is possible that engaging in school
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sports activities more frequently may lead to increased opportunities for
social interaction, skill development, and personal growth, which in turn
may contribute to more positive attitudes and motivation toward sports.

However, we explored the results more deeply and found that school
sports engagement frequency did not significantly affect attitudes or moti-
vation toward school sports. This result suggests that while participating in
school sports may benefit physical health, it may not significantly impact
students’ attitudes or motivation toward sports. Although there were pair-
wise differences in favor of the most frequently engaged group, the Bayes-
ian analysis provides further evidence supporting the null hypothesis that
there is no meaningful relationship between school sports engagement fre-
guency and the relationship between attitudes and motivation. This finding
is important because promoting school sports engagement frequency may
not necessarily improve students’ attitudes or motivation toward sports.

Additionally, since the explained variance was slight, we explored
the moderating role of school sports engagement frequency in the relation-
ship between attitudes (importance and development) and motivation (in-
trinsic and extrinsic). The results showed that the interaction effects were
insignificant, indicating that the relationship between the importance of
school sports engagement and motivation did not vary significantly by fre-
guency of engagement. Furthermore, the main effect of engagement in
school sports was also insignificant, suggesting that the frequency of
school sports engagement did not have a significant association with moti-
vation.

These findings follow previous research suggesting that the fre-
guency of school sports engagement may not significantly predict motiva-
tion. For instance, a study by Lonsdale, Hodge, and Rose (2008) found that
participation frequency was not significantly associated with motivation
among young athletes. This study suggests that while engagement fre-
guency may be necessary for other outcomes, such as skill development or
physical health, it may not be a critical factor in predicting motivation to-
ward school sports.

The present study also found no evidence for the moderating role of
engagement frequency in the relationship between attitudes and motiva-
tion. This finding is consistent with a meta-analysis by Rhodes and
Courneya (2003), which found that the effect sizes of attitude-behavior re-
lationships did not differ significantly based on participation frequency.
Therefore, these findings suggest that the moderating role of school sports
engagement frequency may depend on specific attitudes and behaviors.

Researchers have found that several attitudes contribute to more fre-
guent engagement in school sports. For instance, research has shown that
positive attitudes towards physical activity, such as enjoyment and self-
efficacy, are associated with higher levels of engagement in sports among
adolescents (Lubans, Foster, & Biddle, 2008; Standage, Duda, &



Motivating the Youth: Uncovering the Attitudes and Motivation... 521

Ntoumanis, 2003). Additionally, perceived social support for physical ac-
tivity, such as encouragement from friends and family, is positively asso-
ciated with engagement in school sports (Duncan & McAuley, 1993). An-
other crucial attitude that may contribute to engagement in school sports is
perceived importance or value. A study by Fredricks and Eccles (2004)
found that adolescents who perceived physical activity as necessary were
likelier to engage in sports activities.

Similarly, Fraser-Thomas et al. (2005) found that the perceived im-
portance of physical activity was positively associated with sport partici-
pation among young athletes. Research has also shown that attitudes to-
ward the developmental benefits of sports, such as skill acquisition and
personal growth, are positively associated with engagement in sports
(Eccles & Barber, 1999; Gould & Carson, 2008). For instance, a study by
Weiss and Petlichkoff (1989) found that the perception of skill develop-
ment significantly predicted sports participation among high school stu-
dents.

Although attitudes are not interchangeable with motivation, they
might influence motivation by shaping an individual’s beliefs and percep-
tions about the behavior, impacting their motivation to engage in it (Ryan
& Deci, 2000). Therefore, positive attitudes towards physical activity, so-
cial support for physical activity, the perceived importance or value of
physical activity, and attitudes towards the developmental benefits of
sports are all associated with higher levels of engagement in school sports
among adolescents. Barr-Anderson et al. (2008) argue that students who
believe in the positive benefits of physical activity, such as improved phys-
ical health and reduced stress, are more likely to engage in school sports.
Previous arguments may suggest that attitudes toward physical activity
may contribute to more frequent engagement in school sports.

Furthermore, studies have shown that enjoyment and intrinsic moti-
vation are strong predictors of continued participation in sports (Vazou,
Ntoumanis, & Duda, 2005). Students who enjoy the sport and find it inter-
esting are likelier to continue participating, while those who feel pressure
or are motivated by external rewards are less likely to continue (Ryan &
Deci, 2000). Previous findings highlight the importance of promoting en-
joyment and intrinsic motivation in school sports programmes to encourage
continued engagement.

Several studies have suggested that extrinsic factors like schools and
physical education teachers promote physical activity and develop stu-
dents’ motivation toward school sports (Cox et al., 2009; Standage et al.,
2003). The teachers’ enthusiasm and support for physical activity are asso-
ciated with the students’ engagement in physical activity (Fairclough et al.,
2002). The school environment, including the availability of sports facili-
ties and equipment, can also influence students’ physical activity and mo-
tivation toward school sports (Sallis et al., 1997).
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In addition, the teachers’ use of motivational strategies, such as goal
setting and feedback, has enhanced students’ motivation and engagement
in physical activity (Hagger & Chatzisarantis, 2005). Teachers can also
promote enjoyment and positive experiences in physical activity, which
can contribute to students’ long-term engagement in physical activity
(Lonsdale et al., 2013). Likewise, creating opportunities for student in-
volvement in the decision-making process related to school sports can en-
hance their motivation and commitment to physical activity (Bryan &
Solmon, 2012; Standage et al., 2003). Therefore, schools, physical educa-
tion teachers, and other teachers can contribute significantly to developing
students’ motivation towards school sports by creating a supportive envi-
ronment, using motivational strategies, and promoting enjoyment and pos-
itive experiences in physical activity.

In general, attitudes towards school sports and motivation may con-
tribute to more frequent engagement in school sports. Educators must con-
sider these attitudes when promoting and developing school sports pro-
grams. By understanding and addressing these factors, schools may be able
to increase student participation and promote lifelong physical activity hab-
its.

The present study contributes to understanding the factors influenc-
ing motivation toward school sports. The findings suggest that while atti-
tudes toward school sports engagement are essential for motivation, the
school sports engagement frequency may not be a critical factor. Future
research could explore other potential moderators of the relationship be-
tween attitudes and motivation, such as gender, age, athletic ability, social
support, school environmental factors, and cultural background. Addition-
ally, the researchers could examine the longitudinal effects of attitudes and
engagement frequency on motivation and related outcomes, such as aca-
demic achievement or physical health.

We should note that the present study has limitations. Firstly, the
self-reported measures of attitudes, engagement frequency, and motivation
may provide concerns about response bias and social desirability bias. Par-
ticipants may have been reluctant to report negative attitudes or low levels
of engagement. Secondly, our study examined attitudes (importance and
development) and engagement frequency as only predictors of motivation,
and there may be other important variables that we did not consider.
Thirdly, Cross-sectional design may not have the utility to establish causal
relationships between the variables of interest. Longitudinal studies would
be needed to establish causality more confidently. Fourthly, the study may
have limited generalizability to other populations beyond the specific sam-
ple studied as being limited to a particular geographic region.
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CONCLUSION

Our findings suggest that students who engage in school sports ac-
tivities more frequently (more than twice a week) have higher attitudes and
motivation, but the engagement frequency does not significantly affect at-
titudes or motivation toward school sports. Interestingly, we found no evi-
dence for the moderating role of school sports engagement frequency in the
relationship between attitudes and motivation. Our study also suggests that
the perceived importance or value of physical activity and attitudes toward
sports’ developmental benefits may contribute to school sports engagement.
These findings have important implications for promoting school sports and
physical activity among students. However, we should note that our cross-
sectional data could not provide sufficient evidence to support our findings,
so upcoming research should investigate this topic more profoundly. Future
studies should focus on exploring different strategies in extracurricular
sports that may improve attitudes and motivation and ultimately lead to in-
creased engagement in school sports.
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MOTUBUCAIBE MJIAIUX:
OTKPUBAILE CTABOBA U MOTUBAIIMJE KOJU CTOJE
N3A HIKOJICKOI' CIIOPTCKOI' AHI'A’KOBAIbA

Ierap Mutuh', Huxona Crojanosuh?, 3se3nan Capuh?,
He6ojma Tpajkosuh?, Bophe Capuh?
'Yuusepsurer y Huury, ®akysrrer criopra 1 pu3u4Kor Baciurama, Hum, Cpouja
2yuusepsuter y Beorpay, @akynrer criopra M pU3MYKOr BacIUTama, beorpan, Cpouja

Pe3ume

OBa cTyaMja roBopu 0 3Ha4ajy U3NUKE aKTUBHOCTH U 0aBJbEHa IIKOJICKAM CIIOp-
TOM Y HPOMOBHCAMY 3/paBOl HAUMHA JKMBOTA U U3a30BUMA Ca KOjUMa CE€ IOjeIUHIIH
CyO4aBajy y yKJby4UHBamy (HU3MUKE aKTUBHOCTH H CIIOPTA Y CBOj CBAKOJAHEBHH JKHUBOT.
Taxole, cTynuja Harnamasa ynory (pU3UYKOTr BaCHHUTamka Y IPOMOBUCALY [ETI0KUBOT-
He (U3MUKe aKTHBHOCTH U OIIITET 3][paBJba U OJarocrama KoJ Jele U aJoJeclieHaTa.
Hexommko Teopujckux okBupa, ykibydyjyhu Teopujy camoonpenesbema, JpymTBeHy
KOTHUTHBHY TeOpHjy U TeopHjy IITaHUpaHOT MMOHAIIaka, KOPUIITHEHO je 3a pa3yMeBame
JETePMHUHAHTH MOTHBALHje U aHI'KOBaKka yYeHHKa y (HU3NUKOM BACIUTAY H IIKOJ-
ckoM crniopty. [lojenuHe cTyauje cy uaeHTH(UKOBAIE HEKOIUKO (HaKTOpa KOjU YTHIY
Ha MOTHBAIM]Y YYEHHUKa, Y)KHBambe 1 yuelrhe y QU3MYKOM BaCIUTamky U CIIOPTY, YKIbY-
4yjyhu IpynTBeHy MOAPIIKY BPIIEHAaKa M HACTaBHHKA, YHYTpAIlby MOTHBALH]y, TIep-
LUMUpaHy KOMIIETEHIN]y ¥ BAaHHACTABHO YKJbYyuMBame y cropt. Illkoncku mporpamu
1 aKTMBHOCTH MOTY €(pHKaCHO J1a IPOMOBHITY (GU3MYKY aKTHBHOCT YUeHHKaA U yuelrhe
y ILIKOJICKOM CIIOPTY, a MOjeIMHN UCTPAXKMBAUH CY PA3BUIIM HEKOJIUKO MEPHUX HHCTPY-
MeHara 3a TpOLeHY MOTHBAlMje U CTaBOBa Hpema (HM3UYKOj aKTHMBHOCTH H CIIOPTY.
MebhyTtum, HHjenaH HUje, Y TOTIYHOCTH, carjieao mpoOiIeMaTuKy MIKOJCKOT CIOpTa,
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KOjH je IO CBOjOj CTPYKTypH coeuuduuaH y OZHOCY Ha ocrtaiie oOnuke Qusnuke
aktuBHOCTH. Ca THM y Be3H, y CBPXY OBE CTYAHj€ IOCTOjala je moTpeda KOHCTpyHcaTH
HOBH YIIUTHHK ,, Y TUTHUK O CTABOBMMA U MOTHBALIMj1 YUCHHUKA IIPEMa LIKOJICKOM CIIOp-
ty (YCMIILIC),” koju je ykipyunBao 40 cTaBKy Mmoje/beHy y JBe cyOcKaie: CTaBOBU
1 MOTHBanyja. YIUTHUK jé KOHCTPHUCAH Ja eKCIUIMIUTHO UCIIUTa OJHOC n3Mehy cra-
BOBAa, MOTHBAIMj€ U YIECTAIOCTH AHI'AXKOBAka Y IIKOJICKOM CIIOPTY Kao ITOTEHIH]a-
HUX (akTopa Koju 61 MoriM ONKe 1a I0jacHe 1ojaBe Koje yTHdy Ha arakoBambe.

Cryznnja je oOyxBaTmia penpe3eHTaTHBHHU y3opak ox 11.381 yueHumka u3 cBHX
ynpaBHHX okpyra y CpOuju koju ce 0aBe MIKOJICKUM criopToM. BehnHa yueHuka je u3-
jaBuina Jia ce 6aBM IIKOJICKMM CIIOPTOM BHUIIIE O /1BA ITyTa HeaesbHO. CTyauja je ucrpa-
JKHBaJIa pa3jiiKe y CTAaBOBUMA U MOTHBALIMjH Y OHOCY HAa HUBO aHI')KOBama y IIKOJ-
CKOM CIIOpPTY, Ka0 U BeroBe Moepupajyha yiore y penanuju uaMel)y cTaBoBa 1 MOTH-
BaIyje.

CrarucTHUKa aHaM3a je OTKPHiIa 3HAYajHy Pas3iMKy Y CTaBOBHMA M MOTHUBALMjU
n3mely rpymna, anu je BenuuuHa edekra Ouiaa Maia, IITO Cyrepulle Ja TeCTHpaHe Ba-
pujabie objammaBajy caMo MaH Jieo BapHjaHce youeHe y nojannma. Mehytum, baje-
COBa aHANIN34 je IIPY’KMIIA I0Ka3e y IIPUIIOT HyJITE XUIoTe3e, cyrepuiryhu 1a Hema 3Ha-
YajHe Be3e n3Mel)y y4ecTaloCTH Y aHTa)KOBaby y LIKOJICKOM CIOPTY M CTaBOBA U MO-
TUBALHje MpeMa IIKOJICKOM CIIopTy. Perpecnona ananmsa je mokasana Ja je MoAepupa-
jyhu yTHIaj y4ecTanoCcTu IKOJICKOT CHOPTCKOT aHTa)XoBama Ono Oe3HavajaH U YUHUO
0% Bapujance. CBe y cBeMy, pe3yNTaTé CyrepHIly Ja y4ecTalOCT aHTaKOBamba y IIKOJ-
CKOM CIIOPTY MMa MaJId YTHIIa] Ha CTAaBOBE M MOTHBALM]y IIpeMa IIKOJICKOM CIIOPTY, a
Kopenaiyja u3Mel)y Tectupannx Bapujabii je ymepeHa.

VY 3akibyuKy, YOHTHHK O CTAaBOBHMa M MOTHBAIMjU IIpEMa IIKOJICKOM CIIOPTY
(YCMIIILC) je noy3naH 1 Bali/aH ajat 3a NPOLEHY CTaBOBA U MOTHBALMj€ yUCHHUKA
mpeMa IIKOJICKOM CIOPTY. YUEHHIH KOju ce yemhe O0aBe IIKOJICKUM CIIOPTCKHM aK-
TUBHOCTHMA MUMajy TO3UTHBHHUjE CTAaBOBE M MOTHBALIK]Y O OHHUX KOjHU ce pehe muma
0aBe, aJiM y4ecTaJoCT aHTaKOBAba y ITKOJICKOM CIIOPTY HE yTHYE 3HAaUajHO Ha CTaBOBE
i MoTtuBanyjy. Ctyaunja Takohe cyrepuine 1a youeH! 3Hadaj WM BPEIHOCT (hU3HUKe
AKTUBHOCTH ¥ CTAaBOBY IIpeMa 3HA4ajy M Pa3BHjEHOCTH IIKOJICKOT CIIOPTa MOTY JOTIPH-
HETH HeroBoM pa3Bojy. OBH Hana3W MMajy BaXKHE HMIUIMKAIMje 32 IPOMOBHCAE
IIKOJICKOT CIIOPTa M U3NUKe aKTHBHOCTH Mel)y yueHnImma.
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Abstract

The aim of this work is to direct advocacy activities in the field of education for
the application of the Reference Framework of Competences for Democratic Culture
(RFCDC) in teaching and extracurricular activities, especially in the subject of
Physical and Health Education. The problem discussed in the paper is under-
researched in literature worldwide, although it is relevant for all stakeholders involved
in formal and informal education, including decision-makers, teachers, teacher
education experts, and experts in the development of teaching and learning
programmes. The authors opted to review materials and manuals in order to reflect on
democratic competences and their application in the teaching of the subject Physical
and Health Education, through the method of analysing the results of external
evaluation. We expect this paper to be the basis for further professional and scientific
analysis, so that the subject of Physical and Health Education may be given a role that
makes it comprehensive and significant not only in the educational process but also in
the process of educating children and students.
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HNPUMEHA MEBYIHPEJMETHHUX KOMIIETEHIIUJA
Y HACTABU ITIPEJIMETA
OU3NYKO U 3JPABCTBEHO BACIIUTAIBE
Y KOHTEKCTY CHOJ/bAIIIBLEI' BPEJHOBAIbA HIKOJIA

Ancrpakr

Pan nMa 3a Wb yCMepaBame 3aroBapauknux akTUBHOCTH Yy oOiacTé 0OpasoBama 3a
npumeny PedepeHTHOr okBHpa KoMIleTeHImja 3a qeMokparcky kyarypy (POKIK) y na-
CTaBHMM U BaHHHACTaBHMM aKTMBHOCTHMA, a IOCEOHO y npeamery Pu3nuko u 31paB-
cTBeHO BacnuTame. [IpobieM Koju ce pa3mMarpa y pajy je HeZIOBOJGHO HCTPaXKEH y CBET-
CKOj JIUTEpaTypH HaKo je pesieBaHTaH 3a CBE 3aMHTEPECOBAHE CTpaHE YKJbYdeHe y (op-
ManHO W HepOpManHO 00pa3oBame, YKJbYdyjyhH HOHOCHOIE OATyKa, HACTaBHUKE,
CTpy4H-aKe 3a 00pa3oBam-e HACTABHUKA M CTPYYHbaKe 32 Pa3Boj IIporpama HacTaBe U yue-
Ba. AyTOpH Cy Cce ONpENeNIIM 3a Nperieie MaTepujalia | NPUPYYHHUKA PaJiy IPOMHIILBA-
HBa JEMOKPATCKUX KOMIIETEHIMja U HBHXOBE NPHMEHe y HacTaBd npeamera Dmsudko n
3IPaBCTBEHO BAaCIHTAME, KPO3 METOJl aHAIM3E PE3YJITaTa CIOJbALbEr BpeqHoBama. Ove-
KyjeMo J1a OBaj paja Oyze OCHOBA 3a JaJb€ CTPY4YHE M HaydHE aHAIM3E KaKko OW MpeaMer
DuU3MYKO U 3APaBCTBEHO BACIIUTaE JOOHO YJIOTY KOja I'a YHHHI CBEOOYXBAaTHUM U 3HAYAj-
HMM He caMo y nporiecy o0pasoBama Behl 1y IpoLiecy BaclUTamba Jele U yYCHHKA.

Kﬂ)que peuyd: CIoJballllkhe BPCAHOBALE, (1)I/I3I/I‘{KO U 37paBCTBEHO BaCUTaKC.

INTRODUCTION

Knowledge and development are inseparable, and knowledge be-
comes a key personal and economic resource, as well as a condition for
achieving and realising the quality of life of a worthy person in a democratic
modern society. The new economy is increasingly becoming an economy of
knowledge, which means that education is accepted as a driver of social
changes, and their realisation has confirmed the importance of the potential in
educational activity. In the 21% century, we look for individuals with a
changed structure of consciousness who will be able to tackle challenges, en-
ter into the process of learning and solving problems, in order to successfully
meet set criteria in a short time and reach a satisfactory solution. That is why
the concept of competence was introduced into educational policies at the
end of the last century, and it is linked to the document European Reference
Framework of Key Competences?, which was a key reference for the further
development of education, training, and learning focused on competences in
many European countries.

Key competences are relevant for all individuals: they are transver-
sal because they enable successful inclusion in all spheres of personal,
professional, and social life; they correspond to both economic and social
purposes (from better health, and parenthood to social activism); and they

! The European Reference Framework of Key Competences (2006);
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promote common values, imply the ability to cope with changes, learn
from experience and act with a critical attitude.

Competences represent a complex construct that includes knowledge,
skills, abilities, attitudes, traits (they are made up of some innate predispo-
sitions, but also components that are acquired through experience and learn-
ing). From the point of view of individual development, competences can be
seen as an indicator of personal development in different domains (cogni-
tive, motor, social-emotional). Competences are manifested as the ability to
perform a certain type of activity on some content.

Nowadays, competence requirements have changed due to the sig-
nificant automation of jobs. Technologies play an increasing role in all
spheres of work and life, and entrepreneurial, social, and civic compe-
tences are becoming more relevant to ensure the ability to adapt to in-
creasingly rapid changes in the world.

At the same time, the international surveys conducted by the Or-
ganisation for Economic Cooperation and Development (OECD), such as the
Programme for International Student Assessment (PISA) or the Programme
for International Assessment of Adult Competences (PIAAC), indicate a con-
stantly high percentage of youth and adults with insufficient basic life skills.
Consequently, investing in basic skills has become more relevant than ever.

Therefore, the initial document on competences from 2006 was
improved in 2018, taking into account the time we live in and the new
needs developed by contemporary society and the economy. Table 1
shows a side-by-side comparison of the two documents on key compe-
tences for lifelong learning.

Table 1. Key competences 2006 and 2018

20086. 2018.

Recommendation of the European Council Recommendation of 22 May
Parliament and the Council on Key 2018 on key competence for lifelong
Competences for Lifelong Learning learning, Official Journal of the
Official Journal of the European Union European Union, Volume 61, 4 June
L.394/10 (2006) 2018.

Communication in the mother tongue  Literacy as a competence
Communication in foreign languages = Communication in foreign languages
Mathematical competence and basic Mathematical competence and

competence in natural sciences and competence in natural sciences,
technology technology, and engineering

IT competence Digital competence

Learning ability Personal, social competence and

learning how to learn
Interpersonal, intercultural, social, and  Civil competence
civic competence
Entrepreneurship Competence of entrepreneurship
Cultural awareness and expression Competence of cultural awareness and
expression
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In the Republic of Serbia, in addition to key competences for life-
long learning, the Law? also recognises Cross-curricular competences,
which are based on key competences that are developed through the
teaching of all subjects.

In order to build competences, it is necessary to have experience
that involves participation in learning situations that trigger the appropri-
ate activity in the learner. Cross-curricular competences prescribed by
educational laws are: (1) Learning competence; (2) Responsible participa-
tion in a democratic society; (3) Aesthetic competence; (4) Communica-
tion; (5) Responsible attitude towards the environment; (6) Responsible
attitude towards health; (7) Entrepreneurship and orientation towards en-
trepreneurship; (8) Work with data and information; (9) Problem-solving;
(10) Cooperation; and (11) Digital competences.

In order to build these competences, it is necessary to have experi-
ence that involves participation in learning situations that trigger the ap-
propriate activity in the learner.

Learning is the basis of key competences for lifelong learning, and
is a process that never ends because it covers a significantly longer period
of life compared to formal education, through which subjects, along with
the officialisation of diplomas, are educated and guided for performing
tasks and for a specific status in the world of work. As such, learning is
superior to all other processes and speaks of the fact that the individual is
in the very philosophy of lifelong learning (Milutinovi¢, 2008), and its re-
alisation largely depends on his ability to take care of his own learning.

The Reference Framework of Competences for Democratic Cul-
ture (RFCDC)® presents a new model of competences that includes val-
ues, attitudes, skills and knowledge, and critical understanding, which cit-
izens need to actively participate in a democratic and culturally diverse
society, and to contribute to the development of democratic culture. In the
final declaration adopted by the Permanent Conference of Ministers of
Education of the Council of Europe in April 2016 in Brussels, the minis-
ters called on the Council of Europe to continue the development of the
RFCDC, and to assist member states in examining and implementing the
framework in their national education systems, in dialogue with the edu-
cational community. The real-life challenges that we encounter in modern
society are, among others, intolerance, discrimination, lack of empathy,

2The Law on the Fundamentals of the Education System, “Official Gazette” no.
88/17, Article 12;

3 The project “Quality Education for All” (implemented within the Joint Program of
the European Union and the Council of Europe “Horizontal Fund for the Western
Balkans and Turkey” 2019-2025), included 59 schools and prepared materials and
manuals dedicated to the improvement of competences for democratic culture, which
available to teachers, parents and students;
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and prejudice towards minority ethnic and religious groups, peer vio-
lence, domestic violence, low voter turnout in elections, increased distrust
in politicians, a large level of hate crimes, hate speech, and support for
violent extremism. According to the assumed obligation, the Council of
Europe continued to promote the RFCDC model, which consists of 20
competences (Figure 1) that apply the values of democracy in schools and
in everyday life. Knowledge, skills, values, attitudes, and critical thinking
are defined in this framework.

Values Attitudes
— Valuing human dignity and human — Openness to cultural otherness and to
rights other beliefs, world views and practices
— Valuing cultural diversity — Respect
- Valuing democracy, justice, fairness, — Civice-mindedness
equality and the rule of law = Responsibility
= Self-efficacy

— Tolerance of ambiguity

Competences for Democratic Culture

Autonomous learning skills - Knowledge and critical understanding

Analytical and critical thinking skills of the self
Skills of listening and observing = Knowledge and critical understanding
- Empathy of language and communication
— Flexibility and adaptability — Knowledge and critical understanding of
= Linguistic, communicative and the world: politics, law, human rights,
plurilingual skills culture, cultures, religions, history, media,
- Co-operation skills economies, environment, sustainability

— Conflict-resolution skills
Knowledge and

Skills critical understanding

Reference Framework of Competences for Democratic Gulture

Figure 1. Image of a butterfly representing the Competence Reference
Framework for a Democratic Culture with 20 competences

Knowledge is defined as a set of information possessed by a per-
son, and understanding is the understanding and evaluation of meaning.
The term critical understanding is used to emphasise the need to under-
stand and value meaning in the context of democratic processes and in-
tercultural dialogue in order to involve active thinking and critical eval-
uation of what is understood and interpreted (as opposed to automatic,
habitual, and unreflective interpretation)*. Skill is defined as® the ability
to perform complex, well-organised patterns of thinking or behaviour in

4RFCDC, 2018a: 52;
5RFCDC, 2018a: 46;
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an adaptive way, in order to achieve a certain result or goal. There are
eight sets of skills that are important for a democratic culture.

Based on the above, teams of 60 selected schools were estab-
lished in Serbia, composed of teachers, pedagogues, psychologists, and
principals. They developed examples of good practice and piloted them
in teaching and extracurricular activities, including the wider local
community in the project. In addition, the schools organised a large
number of diverse activities, with pedagogical approaches suitable for
the development of competences for democratic culture and the creation
of a more pleasant, interesting, and safe school environment, simultane-
ously strengthening their capacities to eliminate violent, discriminatory
and anti-democratic activities in the school and the school environment,
and improving ethos.

The basic change in the orientation towards general and cross-
curricular competences represents a more dynamic combination of
knowledge, skills, and attitudes, putting students in a situation where
methods of achieving subject and cross-curricular competences, research
activities, and project learning are applied; through specific activities,
students go beyond the scope of the subject and connect knowledge.

In this paper, the following data will be further analysed: (1) data
on how the competences for democratic culture (CDC) are reflected in
educational policies; and (2) data on the quality of schoolwork, which is
reflected in the results of external evaluation and the possibilities of ap-
plication in teaching.

THE DEVELOPMENT OF ATTITUDES AND VALUES
IN EDUCATION

When we observe an attitude in the process of education, we de-
fine it as the overall mental orientation that an individual adopts toward
someone or something (for example, a person, group, institution, prob-
lem, event, or symbol). Attitudes typically consist of four components:
beliefs or opinions about the object of the attitude; emotions or feelings
toward the object; evaluations (either positive or negative) of the object;
and the tendency to behave in a certain way toward that objectt.Values
motivate activities and serve as guiding principles for deciding how to
act. Values offer standards or criteria for evaluating activities, both one’s
own and those of others, justifying opinions, attitudes, and behaviour,
deciding on alternatives, planning behaviour, and trying to influence
others, and skills viewed through learning outcomes.

6 RFCDC, 2018a: 41;
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Teachers from 60 schools who participated in the implementation
of the KDK (competences for democratic culture) project discussed topics
and questions such as: whether skills be acquired without having any pri-
or underlying knowledge, the nature of the relationship between attitudes
and values, whether an example of a connection between an attitude and a
skill can be found, and attempts to determine what dominates Serbian
teaching and learning programmes, bearing in mind the so-called ‘butter-
fly> model (Figure 1).

The conclusion they reached is that school subjects can contribute
to the development of competences for democratic culture. In certain
situations (during learning, but also in a real-life situation), participants
use a set of competences and this is called a cluster of competences. Dif-
ferent clusters of competences will even be needed at different moments
within the same situation. Clusters are related to situations, not school
subjects, but each subject can contribute to the development of any of
the 20 elements of the competence model for democratic culture.

THE RESULTS OF THE ANALYSIS OF THE EXTERNAL
EVALUATION OF PHYSICAL AND HEALTH EDUCATION

The school quality standards’ represent measures for evaluating the
quality of work of schools in the Republic of Serbia.

The Ministry of Education and the Institute for Evaluation of the
Quality of Education and Training carry out an external evaluation of in-
stitutions by checking 24 standards and 124 indicators found in six areas
of quality: the field of Programming, Planning, and Reporting contains 3
standards and 16 indicators; the Teaching and Learning area contains 5
standards and 28 indicators; the field of Educational Achievements con-
tains 2 standards and 15 indicators; the Student Support area contains 3
standards and 16 indicators; the Ethos area contains 5 standards and 22
indicators; and the area of School Work Organisation, and Human and
Material Resource Management contains 6 standards and 27 indicators.

Many standards can be used to check ‘school conditions® for the
development of competences for democratic culture. Compliance with a
standard is assessed through the presence of a set of indicators that describe
it. Each indicator is evaluated on a scale ranging between one and four.

In this research, conducted in the first semester of the 2022/2023
school year, focus was placed on the Teaching and Learning area, and the
results of the external evaluation of Physical and Health Education were
analysed. They were obtained during visits to 191 classes in 143 schools

"Rulebook on quality standards of the institution “Official Gazette of RS -
Educational Gazette”, no. 14/18;
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in the following school administrations: (45), the Leskovac school admin-
istration (24), the Ni§ school administration (22), the Cac¢ak school ad-
ministration (4), the Novi Sad school administration (5), and the Jagodina
school administration, in the first and second cycle of primary education
and secondary education®.

The degree of fulfilment of the following standards was consid-
ered: 2.1. - the teacher shall efficiently manage the learning process in the
classroom; 2.2. - the teacher shall tailor the activity in the classroom to
the educational needs of students; 2.3. - the students shall acquire
knowledge, adopt values, and develop skills and competences in class;
and 2.5. - every student shall have the opportunity to be successful.

Standard 2.1. (Figure 2) refers to the effectiveness of managing the
learning process in the class. This standard is checked via the following
indicators: 2.1.1. - the students shall clearly understand the objec-
tives/learning outcomes of the school class and why they need to learn the
planned content; 2.1.2. - the student shall understand the explanations, in-
structions, and key terms; 2.1.3. - the teacher shall successfully structure
and connect parts of the class using different methods (forms of activity,
techniques, procedures...), or implement training for a vocation/profile, in
line with the specific requirements of the work process; 2.1.4. - the teach-
er shall gradually ask questions/set assignments/requirements of varying
levels of complexity; 2.1.5. - the teacher shall channel the interaction be-
tween students so that it serves the purpose of learning (i.e. he/she shall
use questions, ideas, student comments, and encourage peer learning);
and 2.1.6. - the teacher shall make functional use of existing resources
and sources of information available to students.

Standard 2.1. has a mean score of 3.31, which indicates that there
is a functional use of teaching aids and available sources of knowledge,
and that teachers use high-quality explanations and instructions, apply the
sequence of requirements, and connect activities in the Physical and
Health Education classes.

|
3.16 3.17 -

_'1
2:1.1. 2.1:2) 2:1530 2.1.4. 21D 2.1.6.

2310

Figure 2. Effective management of the learning process in class

8 Archives of the Ministry of Education of the RS: www. mpn.gov.rs.
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Standard 2.2. refers to the adaptation of classwork to the needs of
students. The standard is checked through the following indicators: 2.2.1.
- the teacher shall tailor requirements to the abilities of each student;
2.2.2. - the teacher shall adjust working methods and teaching materials
to the individual characteristics of each student; 2.2.3. - the teacher shall
dedicate time and attention to each student in line with his educational
needs; 2.2.4. - the teacher shall use specific tasks/activities/materials
based on the Individual Educational Plan (IEP) and individualization
plan; 2.2.5. - students who need extra support shall participate in joint ac-
tivities that encourage their progress and interaction with other students;
and 2.2.6. - the teacher shall tailor the activity pace to the different educa-
tional needs of students.

The average fulfilment of the standard is 3.06 (Figure 3). The
assessment of the standard that determines the adaptation of the work in
the class to the educational needs of the students is noticeable, but not
complete, because it was determined that the methods and materials were
insufficiently adapted to the needs of certain students (Figure 3), as was
the application of quality activities concerning planning individualisation
of work with students and work according to individual student ed-
ucational plans (IEP).

2.2.1¢ 2.2:2: 2.2.3. 2.24. 2.2.5. 2.2.6.

Figure 3. Adjusting the work in the Physical and Health Education class

2.2.

Standard 2.3. determines whether teaching ensures learning, and
competence development is assessed through the following indicators: 2.3.1.
- the students’ activities/schoolwork shall demonstrate that they have
understood the subject of study in class, that they can apply the lessons
learned, and explain how they arrived to the solution; 2.3.2. - the students
shall make connections between the subject of study in class and previously
learned matter in various fields, vocational practice, and daily life; 2.3.3. - the
students shall collect, critically evaluate, and analyse ideas, answers, and
solutions; 2.3.4. - the students shall present their ideas and share original and
creative solutions; 2.3.5. - the students shall use feedback to solve a
task/improve learning; and 2.3.6. - the students shall plan, implement, and
evaluate a project in class independently or with the help of the teacher.
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The standard that assesses whether and how learning progresses
and students’ competences are developed was rated the lowest in this
analysis, and is 2.88 (Figure 4). Based on the obtained result, it can be
concluded that there is a lack of student independence, and acceptance of
student initiatives and originality, and there is no space for the devel-
opment of critical reasoning, values, attitudes, and skills even though this
subject is ideal for the development of competences for democratic cul-
ture. Although there is teacher feedback, there is no interaction to im-
prove Health Education competences and discussions.

2.88
s H
23.1. 232. 233, 234, ALY 236. 23!

Figure 4. Acquisition of competences in class

Standard 2.5., which checks whether the class work enables stu-
dents to be successful, is evaluated through the following indicators:
2.5.1. - the teacher/practical training instructor and students shall main-
tain a relationship of mutual respect, the teacher/practical training instruc-
tor shall encourage students to respect each other and constructively es-
tablish and maintain discipline following agreed rules; 2.5.2. - the teacher
shall use a variety of procedures to motivate students, taking into account
their diversity and previous achievements; 2.5.3. - the teacher shall en-
courage intellectual curiosity and free expression of opinions; 2.5.4. - the
student shall be allowed to choose the approach to a topic, the form of ac-
tivity or the material; and 2.5.5. - the teacher shall demonstrate trust in the
abilities of the students and have positive expectations of success.

The average achievement of this standard is 3.12. The analysis in-
dicates that there is support for student development and participation, but
that there is a need to encourage the students’ free expression of opinions
and ideas, and to allow students to influence the content, the form of
work, or the means (Figure 5).

251, 252, 253 254 25.5. 25.

Figure 5. Display of individual student performance standards
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DISCUSSION

The results of the programme analysis in Serbia indicate that most
competences for democratic culture are already included in teaching and
learning programmes as cross-curricular educational goals, or within cer-
tain subjects, such as civic education and social subjects. The education
system of Serbia, like most other countries, has experience in using ‘stu-
dent-oriented learning’, in the application of interactive methods, which
are inspired by the materials of the Council of Europe on Education for
Democratic Citizenship and Human Rights, on the one hand, and Educa-
tion for Democratic Culture on the other, and in implementation of the
Citizen Project. Teaching and learning programmes and teaching practice
often focus more on knowledge and value statements and less on the ac-
tual development of values, attitudes, skills, and critical understanding.
The sequence of competences is shown in the bottom-top direction and
corresponds to the way teaching and learning programmes are structured
in Serbia. The cognitive domain is not the only important one in learning
and teaching, and it is the task of the school to devote equal attention to
learning values, attitudes, skills, knowledge, and critical understanding.
In the teaching of the Physical and Health Education subject, we expect
cross-curricular competences and competences for democratic culture
(CDC) to be implemented through the experience of schools, with a co-
herent approach of the whole school to this issue. There is a common
practice in many schools that indicates that questions related to the com-
petences for democratic culture are left to the teaching of courses belong-
ing to social sciences and the humanities. Competences for Democratic
Culture (CDC) are necessary in the educational space as much as they are
needed in the real world. The same values, attitudes, skills, knowledge
and critical understanding are necessary to interact positively with other
individuals, participate in groups and make sense of the information and
ideas students receive. The goal of the education system is for students to
develop their CDC through school activities, and not just to have
knowledge about CDC or to recognise them. However, in this paper, we
recognise that, in the learning process for CDC, we start with knowledge,
so that students in the later stages of work would be brought to a situation
in which they can conclude that learning and development are not only
based on knowledge and skills but also on values and attitudes. For this,
an example of heuristic conversation and learning can be used in class,
which leads participants to independent insight. What follows is a short
pedagogical review of the standards emphasised in this article.

Standard 2.1. indicates that the teacher’s knowledge for the sub-
ject they teach is not questionable and it is shown in results. They under-
stand and can explain how to successfully make exercises and to achieve
goals. They are willing to assist in order to prevent students’ injuries,
which is good and in ordinance to the teaching profession.
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Standard 2.2. and its indicators are more questionable, not for a
lack of willingness among teachers to fulfil it, but for the knowledge of
the methods of tailoring the activity in the classroom for each and every
students. Teachers, as every other humans, are afraid of the unknown.
But on the other hand, they are professionally determined to work with
children and should support every single child in the classroom. Since
the process of inclusion has officially existed for over 13 years and is
regulated by law, it is very well known that individual educational plans
for students are the last level of content and methods adaptation
(Velisek-Brasko, 2015). Some other methods of support and assessment
should be implemented earlier. Inclusion exists even without individual
educational plans (Muskinja, Lazi¢ & Rista, 2011).

Standard 2.3., which refers to students acquiring knowledge,
adopting values, and developing skills and competences in class, showed
that students show a huge gap between knowledge (for exams), and un-
derstanding values and competences as life values, and the significance
of their implementation, which has also been found in some previous
studies (Vranjesevié¢, Cicvari¢, Cicvarié-Zunié¢ & Jovanovié, 2022; Zair,
Bensassi, 2022). There is a lack of student understanding of the method-
ology of learning, a lack of awareness of change(s), and difficulties in
finding points which have been changed the most. They do not have op-
portunities to try them out and train, and they are not aware of their im-
portance for further life. In classes, they are taught to follow and to obey
rules which are quite often far removed from them. Consequently, stu-
dents are not in a position to make their own rules, to learn, to under-
stand, to evaluate or to assess. Because of that, students are often una-
ware of the connection between skills, competences, knowledge and val-
ues, and their significance as resources for life. They should have more
time and opportunities to experience life in school, to implement
knowledge and competences, and to find and assess values in everyday
life, in order to be familiar with the changes and growth they are under-
going. As VranjeSevi¢ and associates showed (2022), teachers also ex-
hibit a kind of absence of awareness of the aforementioned issues, which
is very worrying.

Standard 2.5. states that every student should have the opportunity
to be successful. This standard is quite connected to the Convention on
the Rights of the Child (1989) and asks teachers to believe in the child’s
potentials. It is connected to a child’s right to participate, which is a right
often harmed, often not implemented in a good way, and infrequently be-
lieved in. The lack of knowledge among teachers about children’s rights
and their realization (VranjeSevi¢ et al, 2022), especially when it comes
to participation as one of its principles, represents the cause of the lack
of student participation. Teachers often feel very insecure, and believe
that they lack the necessary knowledge, skills and competences to over-
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come situations in the classroom. As a consequence, they often give up.
Pedagogically speaking, this should not surprise us, since the regular
choice between cooperation and integrity, or between something teachers
have to or chose to do, is quite a regular dilemma. In order to maintain
their wellbeing and avoid burn-out, teachers chose to keep their integrity
(Jul & Jensen, 2014). The consequence is the fact that there is no one to
cooperate with children and manage the class, and there is no possibility
for students to be successful, especially when it comes to every student.

It is important to note that, in the Guidelines for the Integration of
the Reference Framework of Competences for Democratic Culture in Se-
lected Teaching and Learning Programs, there are examples of the im-
plementation of KDK in the primary and secondary school teaching of the
following subjects: the Serbian language/Serbian language and literature,
mathematics, the world around us/nature and society, foreign language,
history, geography, physics, chemistry, psychology and civic education.
There are no examples of specific activities in the Physical and Health
Education subject, where it is possible to adopt competencies that repre-
sent attitudes of respect, tolerance for ambiguity, self-efficacy, empathy
skills, cooperation skills, conflict resolution skills, and valuing justice,
human rights and dignity. Aside from the subject of Physical and Health
Education, it is possible to use sports in school to realise the process of
educating young people (Randjelovic and Savi¢, 2016). Among other
things, these authors state that the task of school sports is to have an edu-
cational and health impact on the individual through programmed and or-
ganised school competitions and contests. It develops initiative, persis-
tence, perseverance, determination, accuracy, precision, boldness, cour-
age, discipline, conscientiousness, and more, all of which are excellent
aides in achieving healthy communication, and fostering solidarity, coop-
eration, a sense of responsibility towards oneself and others, honesty and
principledness. This fosters the culture of behaviour, and special attention
is paid to the teacher and his qualities. They believe that for the school, as
a social institution, to act educationally in a modern democratic spirit, it
should, first of all, ensure the possibility of carrying out school sports
programmes as one of the its democratic values, and this can also be said
for the subject of Physical and Health Education.

CONCLUSION

This paper, and the analysis of the results of the external evaluation
represent a confirmation of the fact that, in the teaching of Physical and
Health Education, learning flows from the cognitive to the value-related.
This means that a child/student who learns about healthy lifestyles at
school — learns about them and lives them, will adopt patterns of life
skills and knowledge that he will be able to apply further, without major
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temptations. Regardless of the fact that external evaluation of schools was
the start point, and that Physical and Health Education teachers were the
primary topic, the results show the presence of competences, as the main
point, and the existence of some space for their improvement. Teachers
should be encouraged to be involved in tricky questions that intrude into
the core values of their being and shake them. As their core is touched
and shaken by these questions, it is certain that the students’ cores will be
shaken too — they reflect the state of adults. Relational competence is in
the centre of the communication process, and should be accomplished by
valuing and assessment. Through this competence, teachers and students
can be in a position to see and understand each other, to grow together,
and to cherish empathy. Through this process, they can fully understand
and value each other.

Generally speaking, some areas need to be expanded in terms of a
more complete understanding of competences for democratic culture
(CDC), among which the opportunity for the authenticity of each student
and the possibility for that authenticity to be seen and noticed by the
teacher stand out. On the other hand, it is clear that learning for the appli-
cation of CDC starts from the cognitive dimension, that is, from
knowledge, so that the students would later make an impression and be in
a position to conclude by themselves that learning and development are
not only based on knowledge and skills but also on values and attitudes. If
the educational process is not focused solely on accumulating previously
acquired knowledge, but on developing competences and supporting stu-
dents’ lives, development and learning in a world in which they feel wel-
come, students will be able to build their understanding of the world,
based on appreciation and acceptance of authenticity. This further means
that the educational process should be especially related to the students’
life experiences. As a mini-community with the principles of democratic
management, the school offers students the opportunity to participate, and
apply the basic postulates of an active child and young person, i.e. a citi-
zen who knows how to recognise and define a problem situation, knows
who to turn to, and is able to take care of themself. This is first possible in
classes of Physical and Health Education. This further means that the
school, as an institution of clearly defined formal education, provides val-
uable opportunities for informal learning, gaining life experience, and cre-
ating a personal frame of reference. This process is reversible and affects
both students and teachers.
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HNPUMEHA MEBYIHPEJMETHHUX KOMIIETEHIIUJA
Y HACTABU ITIPEJIMETA
OU3NYKO U 3JPABCTBEHO BACIIUTAIBE
Y KOHTEKCTY CHOJ/bAIIIBLEI' BPEJHOBAIbA HIKOJIA

Cuexana Bykosuh', Topaana Yanpuh?, Ceernana Jlazuh®
1Vuusepsurer ,,Yuuon - Hukona Tecna®, @akyrer 3a ciopt, beorpan, Cpbuja
23apof1 32 BpEIHOBAME KBATHTETA 00pa30Bama U BACIMTamba, beorpa, Cpbuja
3Bucoka cTpyKOBHa LIKoJIa 3a 00pasoBame Bacturada, Hosu Can, Cpbuja

Pe3ume

Pan uma 3a [uJb ycMepaBarmbe 3aroBapavykix akTHBHOCTH Yy 00JIacTH 00pa3oBamba
3a npuMeHy PedepeHTHOT OKBUpa KOMIIETEHIN]a 3a 1eMoKpaTcKy Kyntypy (POKK)
y HaCTaBHUM M BaHHHACTABHMM aKTUBHOCTHMA, a MOCEOHO y mpeamery PU3HYKO U
3][PABCTBEHO BACIIUTAmE. AYTOPU Cy C€ OINpPEACINIMIM 3a Iperiiefe ¥ NPOMHIIbamka
JIEMOKPATCKUX KOMIICTEHIMja U IbUXOBE IIPUMEHe y HacTaBu npeamera Ousmuko n
3]IPaBCTBEHO BaCIIUTabe, KPO3 METOJ aHAIM3E Pe3yJ]TaTa CIIOJballlbel BPEeIHOBAA.
OBaj HOBH MOJIeJ1 KOMIIETEHIIMja YKJbY4yje BPEIHOCTH, CTABOBE, BEIITHHE U 3HAHA, U
KPUTHYKO pa3yMeBame, KOjU Cy rpallannma moTpeOHN Kako OM aKTUBHO y4€CTBOBAJIH
y AEMOKPATCKOM M KYJITYPOJIOLIKH Pa3HOJIMKOM APYLITBY, T€ Kako OM JOIPHHENH
Pa3Bojy IEeMOKpaTcKe KynType. Y pamy cy aHanusupanu nogau (1) o HauuHy Ha KOju
ce KomImeTreHuyje 3a nemokparcky Kyarypy (KAK) onpaxaBajy y o6pa3oBHHM MOIU-
THKaMma, (2) Kao M y KBaJIMTETy paja IIKOJa, KOjH Ce OIlefia y pe3yjiraTuMa CIo-
Jballliber BpeHOBamka M MoryhHocTiMa npuMeHe y HacTaBu. HactaBHuiwm u3 59 mko-
11, KOjU Cy y4ecTBoBany y npojexty uMmmiemenrtanuje KK (kommnerennuja 3a qemo-
KpaTcKy KynTypy), cy pa3smarpanu oapeleHa nurama, nokymasajyhu na ytepae mra
JOMHUHHpPA y CPIICKAM TporpaMKiMa HacTaBe W ydema, nMajyhu y Bugy monen KIAK
(xoMmeTeHIKja 32 AEMOKPATCKY KyJATypy). 3aKiby4aK 10 KOTa Cy JOILIH jeCTe 1a CBU
ILIKOJICKH MPEIMETH MOTY JOIPHHETH Pa3BOjy KOMIETCHIIMja 3a AEMOKPATCKY KyJITy-
py. Y aHanu3m crioJpallikber BpeJHOBama LIKOJA HCTpaXKUBaHa je obnact ,,HactaBa n
ydeHme ' M aHAJIM3UPaHK CY PE3yJTaTH CHOJbAIIKEr BPeAHOBamba HacTaBe PU3NUKOT U
31paBCTBEHOT BacmuTama (Pu3) koju cy mobujenu moceroMm 191 yaca y 143 mikorne. OBaj
paj U aHaM3a pe3yJiITaTa CIOJballlber BPEIHOBAbA MPEICTaBIbajy OTBPAY J1a Y HACTaBU
@Ou3HUKOr 1 3paBCTBEHOT BACIHTAA yUSHe Teue 0] KOTHUTUBHOT Ka BPEIHOCHOM H OJI-
HOCHOM, aJIi [IOCTOje TIo/IpyYja Koja je MoTpeOHO NPOIIMPHUTH Paay MOTIYHHjEeT pa3y-
meBama KJIK (kommereHnyja 3a 1eMOKPAaTCKy KyATypy). 3aKJbydak je a oOpa3oBHH
nporiec He Tpeba aa ce PoKycHupa caMo Ha aKyMyJIaIijy IPETXOAHO CTEUYEHOT 3HAmba,
Beh Ha pasBUjarmbe KOMIIETCHIMja U NpY’Kame KUBOTHE MOAPIIKE YYCHUIIMMA, T€ Ha
Mpy’kame MOJpIIKe YISHHINMAa PU pa3Bojy U yUemy y CBETY y KoM ce ocehajy mo-
opopmonuto. OBuM he yueHHIN OUTH y CTamby Aa U3Tpajie COICTBEHO CXBaTamhe CBETa,
3aCHOBAHO Ha yBaXkaBalby M IpUXBaTamby ayTEHTUYHOCTH. TO Jajbe 3HAuM Ja Ou
00pa3oBHU Hpolec Tpedano HapouuTo Ja Oy/e y Be3H ca )KUBOTHUM HCKYCTBHMA yde-
HUKa, IITO je Hajipe Moryhe y HacTaBu OHU3NYKOT U 3paBCTBEHOT BAaCIUTAba.
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Abstract

The term ‘physical literacy’ (PL) is generally understood as an individual’s ability
to lead a physically active lifestyle. Although various forms of physical activity
(physical education, sport, recreation, activities of daily living) have the potential to
develop children’s PL, many authors believe that the education system plays a crucial
role, and physical education in particular has been identified as one of the most
suitable environments for its development. The aim of this paper is to provide a
comprehensive overview of the concept of PL, with a focus on defining and assessing
PL within educational systems worldwide, that is, within physical education classes
worldwide. Through a literature review undergone using an inductive approach, the
most common and significant studies on PL published in peer-reviewed journals were
analysed. Three areas important for a better understanding of PL in the context of
physical education were identified and analysed: the definition of PL, various PL
models, and existing tools for assessing PL. Regarding these areas, it can be
concluded that there is no universally accepted model or instrument for assessing PL
because of different cultures and systems, that is, the specifics of a certain region. In
order to better understand these areas in the context of physical education, it is
suggested that researchers provide a framework that contains clear and concise
information, along with specific examples that would enable teachers to effectively
work within the school.
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MNOJAM, JEOUHUCAIBLE U BPEJHOBAIBE
OU3NYKE IMCMEHOCTH
Y OBPA3OBHUM CUCTEMUMA Y CBETY

AncrpakT

TepmuH ,,pusmdka micmeHoct™ (DIT) ce rerepanHo cxBara Kao CIOCOOHOCT I10je/MH-
I1a J1a BoAM (PM3MUKY aKTHBAaH HAYMH XHBOTa. Mako pasmuauTy obmumy (Gu3HIKe akTHB-
HocTH ((pu3MuKo BacmTame, CIOPT, peKpeanyja, akTHBHOCTH U3 CBAaKOIHEBHOI JKMBOTA)
nMajy noteHnmjain aa passujy @II nere, mpema MHOTHM ayTopHMa, 0OPa3OBHU CHCTEM Y
OBOM TIpOIIeCy MIPa KJbYYHY YJIOTY, a TOCEOHO je mpeaMeT (PU3HUKO BACIIHTAE WACHTH-
(HKOBaH Kao jeIHO O[] HAJIPUKIATHUJUX OKPYXKema 3a Pa3Boj (U3MUKE MUCMEHOCTH.
Iusb oBor pajna je na npyxu cBeoOyxBaraH nperiien konuenTa ®I1, ca poxycom Ha nedu-
Hucame U nporery @I y okBupy 006pa3oBHHX CHCTEMA y CBETY, OJJHOCHO y OKBHpY Ha-
craBe (pusHuKor BacnuTama. Kpos mpernen nureparype 3a koju je KopuiheH HHIYKTUBHU
MIPUCTYTI, aHATM3UPAHU Cy Hajyemhy 1 Haj3HaYajHUjU PAIOBH y 00jaBJbEHUM peLieH3Upa-
HHUM JaconucuMa, ca oxycom Ha OII. MnenrudukoBane cy v aHamI3upaHe TpH 001acTh
BakHE 3a Oosbe pasymeBame PII y koHTEKCTy (M3MUKOr BacmmTama: aedunucame DI,
pazmmauty mofenu DI, u nocrojehn macTpymentu 3a npoueny PIL. Illto ce Trde oBux
o0nacTu, MOKe Ce 3aKJbYYUTH J1a HE MOCTOjH YHHUBEP3ATHO MpuxBahieH MOAEN WM UH-
cTpyMeHT 3a nporueHy PIT 300r pasIM4uTHX KyATYpa H CHCTEMa, OJHOCHO CHelU(HYHO-
cru onpehennx pernona. Jla 6u ce 6ospe pasymena oBa IoJpydja y KOHTEKCTY (GH3NIKOT
00pa3zoBarba, NpejIaKe ce Ja NCTpaKUBaun 00e30e1e OKBUP KOJH Ca/Ip)KH jacHE U CaKeTe
nHpopMarLmje, 3ajeHo ca cuelupIIHIM IpuMepruMa Koju Ou oMoryhuiny HacTaBHULIMA
na euKacHo paje y MIKOJIH.

KbyuHe peun:  Qusmdko BacuTame, HHCTPYMEHTH 3a IPOLIEHY, yICHHUIIH,
KOMIIOHEHTE, HaCTaBHUILIU.

INTRODUCTION

Early definitions of ‘literacy’ referred only to the ability to read
and write. Meanwhile, the term ‘literacy’ has evolved, and it now in-
cludes lifelong learning, and the acquisition of knowledge and skills that
culminates in deep understanding (Chrisomalis, 2009). Due to the devel-
oping and changing definition, a significant number of subject areas have
adopted the suffix ‘literacy’, thus recognising computer, technical, digital,
nutritional, scientific, musical, health, and physical literacy.

The term ‘physical literacy’ (PL) is generally understood as an in-
dividual’s ability to lead a physically active lifestyle (Longmuir & Trem-
blay, 2016). Although there are different definitions of PL, a significant
number of them include the integration of physical, psychosocial, and
cognitive processes that contribute to the healthy development of the
whole person (Edwards, Bryant, Keegan, Morgan, & Jones, 2017). In this
way, PL is presented as a holistic concept composed of interconnected el-
ements that develop over time to enable an individual to participate in
physical activity throughout their life. Various sources suggest that physi-
cally literate individuals are confident, competent, and motivated with the



Physical Literacy in Educational Systems Worldwide... 545

knowledge, skills, and attitudes needed to engage in physical activity
(Silverman & Mercier, 2015).

The significance of PL has been increasingly recognised in recent
years, as it has been associated with improved health outcomes (Fortnum,
Furzer, Reid, Jackson, & Elliott, 2018), increased participation in physi-
cal activities (Belanger et al., 2018), and healthier body weight status
(Comeau et al., 2017). Given the existing problem of physical inactivity
in most countries, proponents of the concept believe that PL is the miss-
ing link that has the potential to solve this problem (Corbin, 2016). Con-
sidering its importance, promoting physical literacy is important through-
out life, and some authors believe that the optimal time for its develop-
ment is during childhood (Mandigo, Francis, Lodewyk, & Lopez, 2009;
Whitehead, 2010). For example, in Canada, the goal is for every child to
be physically literate by the age of 12 (Balyi, Way, & Higgs, 2013), and
in the United States, the goal of physical education has shifted from creat-
ing a ‘physically educated person’ to creating a ‘physically literate indi-
vidual’ (SHAPE America, 2013). Accordingly, Whitehead (2013) be-
lieves that physical education is the only place where every child is guar-
anteed to experience purposeful physical activities and, therefore, physi-
cal education represents perhaps the only opportunity for every young
person to build a lifelong commitment to, and enjoyment of, physical ac-
tivity. Talbot (2014) states that the outcome of physical education should
be a physically literate young person, who has the skills, confidence and
understanding to continue participating in physical activities throughout
their lifespan. Furthermore, PL is a justification for physical education
through which physical education will gain academic credibility (Trem-
blay & Lloyd, 2010), and will be placed on a more level playing field
with other subject areas such as health, math, and science, which have
adopted the term literacy (Roetert & MacDonald, 2015).

There are a few studies on the development of PL in younger age
groups (Silverman et al., 2015; Allan, Turnnidge & Coté, 2017). Alt-
hough various forms of physical activity (physical education, sport, recre-
ation, activities of daily living) have the potential to develop children’s
PL (Whitehead, 2013b), many authors (Whitehead, 2013; Liu & Chen,
2021) believe that the education system plays a crucial role, and physical
education, in particular, has been identified as one of the most suitable
environments for its development. Therefore, Whitehead (2013b) empha-
sises the importance of physical education teachers in developing and
promoting PL in the school environment. In general, teachers play an im-
portant role in planning and implementing educational activities, motivat-
ing students, developing their interest in learning, as well as in achieving
quality communication and interaction between teachers and students
(Vuéini¢ & Antonijevié, 2020). However, some studies indicate that there
is confusion among physical education teachers about how they under-
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stand the concept of PL and how they should implement it in the teaching
process (Stoddart & Humbert, 2017), and they generally cannot concep-
tualise PL adequately (Robinson, Randall & Barrett, 2018). Specifically,
teachers generally misunderstand the concept, and the majority of them
are unable to define PL (Stoddart & Humbert, 2021). Equating fundamen-
tal movement skills with PL is another problem that is perhaps one of the
most potentially damaging misunderstandings of the concept (Robinson
et al., 2018). Some teachers do not see the difference between PL and
physical education (Robinson et al., 2018). The teachers’ lack of under-
standing of the concept is concerning, considering that an increasing
number of national physical education curricula aim at developing chil-
dren’s PL. Confusion is certainly caused by the differences in defining
and understanding the concept, which often differ from author to author,
and the different approaches to assessing PL. In this regard, understand-
ing what PL is, what it consists of, and how it is assessed is crucial for its
development and promotion.

The aim of this paper is to provide a comprehensive overview of
the concept of PL, with a focus on defining and assessing PL within edu-
cational systems worldwide, that is, within physical education classes
worldwide. By reviewing the current literature, we will explore the vari-
ous components of PL and consider different instruments for its assess-
ment. In addition, the importance of PL in promoting the participation in
physical activities will be discussed.

METHODS

Through a literature review undergone using an inductive ap-
proach, the most common and significant studies on PL published in
peer-reviewed journals were analysed. A comprehensive literature search
was conducted using the keyword ‘physical literacy’ in specific scientific
databases (PubMed, ScienceDirect, Google Scholar). Inverted commas
were inserted around the term ‘physical literacy’ to ensure searches
would find papers in relation to PL. Additionally, using Boolean search
operators, the search terms included were: ‘definition’; ‘construct’ or
‘concept’; ‘components’ or ‘elements’; and ‘assessment’. The focus was
on studies published between January 2001 and February 2023, i.e., stud-
ies published after Margaret Whitehead introduced the concept of PL.
The research was based on original research articles and review papers,
and the search included online books and doctoral dissertations. The
search mainly focused on mapping the existing literature on the defini-
tions and components of PL, as well as on instruments for assessing PL,
which was the criterion for including studies in the analysis. In accord-
ance with the PRISMA procedures, all duplicate papers were removed
(Figure 1). After the duplicates were removed, papers were screened
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based on title and abstract, and were considered either suitable or unsuit-
able following the inclusion criteria. A total of 48 studies were identified
and assessed for eligibility. The articles were carefully reviewed for anal-
ysis and refinement, after which 21 articles were excluded from the study
due to the fact that the information presented in the articles either was not
relevant to the research questions’ aims and objectives or did not relate to
school-aged children. In the next phase, a detailed analysis of each study
was conducted. On this occasion, the papers were extracted into a Mi-
crosoft Excel spreadsheet according to the author’s name, year of publica-
tion, title, and main content/findings.

4 )
. o Records removed
Records identified from before screening:
Identification dalibases Duplicate records
(=351 removed
(n=202)
. J
- ‘ A 4
Rccords SereEnel Records excluded
based on title and abstract > (n=101)
(n=149)
Screening
Full text reports assessed
for eligibility Reports excluded:
(n=48) Not relevant to research
\ ) questions’s aims and
objectives
(n=21)
Included Studies included in review

(n=28)

Figure 1. PRISMA flow diagram showing the process
of study identification and selection
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RESULTS AND DISCUSSION

Through a literature review, various approaches to understanding,
conceptualising, and assessing PL were considered. Three areas important
for a better understanding of PL in the context of physical education were
identified and analysed in detail in the following text. Firstly, there is a
need to clearly present the definition of PL, given that there are different
interpretations and approaches to defining the concept. In addition, we
presented various PL models that clearly indicate the components that are
important for an individual to be physically literate. Thirdly, the existing
tools for assessing PL, applicable to school-aged children within the
framework of physical education, were analysed.

The Definition of Physical Literacy

A number of researchers have provided definitions of PL that refer
to lifelong participation in physical activity (Higgs, Balyi, Way, Cardinal,
Norris, & Bluechardt, 2008; Mandigo, et al., 2009; Leidl, 2013; Macdon-
ald & Enright, 2013), but Whitehead (2013b) emphasised the importance
of distinguishing PL from physical activity and offered a definition that
states: “Physical literacy can be described as the motivation, confidence,
physical competence, knowledge and understanding to value and take re-
sponsibility for maintaining purposeful physical activities throughout the
lifecourse” (Whitehead, 2013b, p. 28). This definition was the result of a
ten-year systematic analysis of the concept and several previously pro-
posed definitions. It is one of the most commonly used and widely ac-
cepted definitions, but there are a number of other definitions and inter-
pretations of the concept of PL tailored to the specific needs of different
programmes, cultures, and countries.

From this definition, it can be concluded that PL is a multidimen-
sional construct that consists of areas that are traditionally studied sepa-
rately. Instead, PL is presented as a holistic concept that integrates certain
components, and is focused on the development of the whole person,
where the mind and body are one (Whitehead, 2010). It is necessary to
note that PL encompasses not only physical competence and fitness, but
also the motivation, knowledge, understanding, and attitudes necessary to
engage in physical activity throughout life.

The problem is that teachers are aware of the physical aspect of
PL, but they are less aware of its affective or cognitive components (Rob-
inson et al., 2018). This is not surprising, given that many available doc-
uments and scientific papers largely focus on the physical aspect of PL
and the acquisition of skills in different environments (Robinson et al.,
2018). One of the motives that influenced Whitehead to develop the con-
cept of PL was the fact that physical education classes put too much em-
phasis on physical performance, sports, and elitism (Whitehead, 2010).
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This aligns with the current understanding of teachers who equate funda-
mental motor skills with PL, whereas these skills should only be seen as
one part of PL (Robinson et al., 2018).

A few researchers have investigated the relationship between PL
and physical education (Lundvall, 2015, Corbin, 2016). Some of these
studies have shown that teachers are unable to adequately explain the re-
lationship between PL and physical education (Stoddart et al., 2017;
Stoddart et al., 2021). Whitehead resolved this confusion that arose
among researchers and teachers regarding the relationship between PL
and physical education by stating that “PL is not an alternative to physical
education, nor is it competition for physical education” (Whitehead,
2013b, p. 32). In addition, she emphasised that physical education is a
subject in the school curriculum, and that PL should be a goal of physical
education, through which the intrinsic value of physical activity would be
revealed (Whitehead, 2013b). Viewing PL as an individual journey,
Whitehead notes that PL is not only relevant to education, but can be de-
veloped in various environments, and all those who are in a position to in-
fluence that process have a role to play. Also, she notes that physical edu-
cation teachers have a crucial role in creating physically literate individu-
als, as they are the only qualified experts who have contact with every
young person (Whitehead, 2013b).

It is necessary to emphasise how teachers should act within the
physical education classes to contribute to the development of PL. Al-
mond (2013) identifies two dimensions of understanding PL in the con-
text of physical education. One relates to what is expected for students to
understand as they progress on their journey of PL, while the other is the
understanding required by the teacher regarding how they can develop PL
in students. Regarding the second dimension, it should be noted that
teachers do not teach PL, but rather plan, direct, and support student in-
volvement in experiences that are meaningful to them and that develop
self-esteem and confidence (Almond, 2013). They have a key role in
promoting PL in students. To provide students with experiences that ena-
ble them to appreciate the impact of physical activity on health and well-
being, teachers should highlight the effects of exercise on the body and
discuss the various health benefits of exercise. Topics such as eating hab-
its and the importance of sleep should also be addressed as needed. Since
PL is not a programme, the teacher does not teach PL. The teacher can
choose appropriate content and pedagogical methods that provide oppor-
tunities for PL to develop in students. Many elements of PL, such as con-
fidence or motivation, cannot be learned directly, but are developed and
nurtured.
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Confusion around the understanding of PL was also contributed to
by different approaches to its definition. With the increase in popularity
and interest in PL in different countries, disciplines, and organisations,
the number of definitions and interpretations of this concept has also in-
creased (Shearer et al., 2018). Although a globally accepted definition is
desirable, Whitehead (2010) noted that different approaches to the con-
cept of PL can be expected. Some countries and organisations have had
the need to adapt the existing definitions to reflect their own culture and
systems. Given the discussion about the influence of culture and the spec-
ificity of a certain area when defining PL, Whitehead emphasised that if
alternative definitions are used, they must identify the main long-term
goal of PL, which is engagement in physical activity throughout life
(Spengler, 2015).

The definition of PL also depends on how someone understands
and approaches the concept of PL, so one can discuss a holistic approach,
as opposed to an approach focused on sports performance (Allan et al.,
2017). The problem also lies in the fact that some definitions only refer to
the development of fundamental motor skills or certain components of
PL. Certain definitions (Higgs et al., 2008; Delaney, Donnelly, News, &
Haughey, 2008; Balyi et al., 2013) emphasise the importance of funda-
mental motor skills in the development of PL, which is certainly not in
line with Whitehead’s original concept. As a result, some believe that this
diversity in definitions has created a level of inconsistency and a confus-
ing situation, and some have moved away from the central principles of
PL (Tremblay et al., 2010; Jurbala, 2015). While physical competencies
are one domain of PL, the concept itself encompasses much more than
just the development of motor skills (Cairney, Dudley, Kwan, Bulten, &
Kriellaars, 2019). It is necessary to emphasise that each domain is equally
important, and that, without the development of all domains, it is unlikely
that PL and lifelong engagement in physical activity will be achieved
(Whitehead, 2013b).

The Components of Physical Literacy

In order to better understand PL, certain models have been con-
structed that allow for a better visualisation and understanding of the the-
oretical background of PL. Table 1 presents the existing models of PL,
which are intended for use in the educational system. The components
that make up these models can be observed — that is, the characteristics
that are needed for an individual to be physically literate can be observed.
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Table 1. Models and components of physical literacy

No. Title/reference  Domains Components
1. Whitehead Physical Physical competence

(2010) Affective Motivation; confidence

Cognitive Knowledge and understanding
2. International  Physical Physical competence

Physical Affective Motivation; confidence

Literacy Cognitive Knowledge and understanding

Association Behavioural ~ Engagement in physical activities for

(2015) life

3. Australian Physical Physical fitness and movement skills

Physical Psychological Engagement & enjoyment, confidence;

Literacy motivation; self-perception; self-regulation

Framework (emotions); self-regulation (physical)

(Sport Social Relationships; collaboration; ethics;

Australia, society & culture

2019) Cognitive Content knowledge; safety & risk; rules;

reasoning; strategy & planning; tactics;
perceptual awareness
4.  Chinese The intention  The intention of physical education

Assessment of physical lesson; the intention of participation in

and activity physical activity out of school time; the

Evaluation of intention of active play

Physical Knowledge Kinesiology (basic); nutrition for physical

Literacy of physical activity and exercise; health promotion

(Chenetal., activity and physical activity;

2020) safety/injury/damage of sport and exercise
Motor/sport  Fundamental motor skill (for primary
skill school-aged children); specific sport skill

(for middle and high school-aged children)
The behavior  Physical activity and exercise;
of physical experience of sports games/events
activity
Physical Physical function; strength; power;
fitness cardiorespiratory fitness; flexibility
5.  Farrenetal. Physical Physical fitness and motor skill

(2021) competence
Affective Self-efficacy; motivation; self-esteem
Cognitive Knowledge and understanding

For the purposes of comparison, the fundamental model of White-
head (2010) is also presented, which consists of three domains (affective,
physical, and cognitive), or four subdomains (motivation, confidence,
physical competence, knowledge and understanding). Whitehead (2010)
described that the affective domain refers to aspects of motivation, confi-
dence, self-esteem, and positive self-perception, while the physical do-
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main is focused on the development of physical competencies, including
the development and refinement of motor skills within different environ-
ments (e.g., land, water, indoor and outdoor spaces). The cognitive do-
main relates to the knowledge and understanding of fitness and health, in-
cluding exercise, nutrition, and sleep, as well as the understanding of
movement, and the application of creativity and imagination in different
environments (Whitehead, 2010). Although most models contain some
elements from the affective, physical, and cognitive domains, some of
them have certain specificities. In the Australian framework of PL (Sport
Australia, 2019), the specific is the social domain, which contains ele-
ments that are important for a person’s interaction with others in relation
to movement. Based on Table 1, it can be concluded that this is one of the
most complex models when it comes to the number of elements that make
up each domain. In recent years, the concept of PL has been receiving in-
creasing attention in China, where a five-dimensional model with certain
specificities has been presented (Chen, Tang, Chen, & Liu, 2020). This
model presents characteristics that Chinese authors consider important for
children to be physically literate in China (Chen et al., 2020). In Canada,
a four-dimensional PL model has been developed based on the definition
of the International Physical Literacy Association (Tremblay et al., 2018).
The basic difference compared to Whitehead’s model is the behavioural
domain, which refers to engagement in physical activities throughout life.
Considering that physical activity should be viewed as the ultimate goal
of PL, the question arises as to whether this domain should be an integral
part of the physical literacy process, as presented in this model. Some au-
thors have analysed the existing literature in detail in order to identify the
most common components of PL (Corbin, 2016; Edwards et al., 2017),
which served as the foundation for the development of certain models.
Thus, in the United States, Farren, Yeatts, and Price (2021) proposed a
PL model based on the research of Whitehead (2010), and Edwards et al.
(2017). In terms of domains, the concept is in line with Whitehead’s,
while certain differences are observed in the identified subdomains, to
which elements of self-efficacy, self-esteem, and physical fitness have
been added.

Based on the presented models and components of PL, it is im-
portant for teachers to understand that physical education is not just about
being active, but that it is a time for skill development, and the develop-
ment of important elements such as confidence and motivation to partici-
pate in physical activity. In order to achieve this, it is desirable for re-
searchers to provide physical education teachers with a framework for
implementing PL education in students, which would be partly influenced
by the educational and cultural context. In other words, in addition to the
existing scientific literature which analyses PL, certain actions or projects
that would offer a general framework, giving guidelines to teachers in
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their work, are desirable. This framework should contain clear and con-
cise information, along with specific examples that would enable teachers
to work effectively throughout the school year, with the aim of fostering
PL in children. Of course, at the level of individual education systems, the
framework could be adapted according to the specificities of the educa-
tional system and the cultural characteristics of the area.

The Assessment Tools for Physical Literacy

As for the assessment tools for PL, some authors (Robinson &
Randall, 2017) have suggested that PL may not need to be measured at all
because, in that way, we actually move away from the inherent value of
the concept. Other authors (Liu et al., 2021) believe that the concept is
more valuable for scientific research if it is measurable.

However, given the essential role of assessment in operationalizing
PL, several assessment tools have been developed under different conceptual
models of PL (Corbin, 2016). Two approaches have emerged regarding how
someone understands the concept of PL and, thus, approaches its assessment.

These approaches have been characterised as idealistic and pragmatic
(Edwards, Bryant, Keegan, Morgan, Cooper, & Jones, 2018). Edwards and
colleagues (2018) further state that the idealistic approach argues that PL is a
holistic concept and that any separate measurement of its domains would
contradict the holistic and philosophical foundation of the concept.
Accordingly, idealists are more likely to explore the concept through
qualitative research methods, such as interviews and observations. On the
other hand, some researchers have adopted a more pragmatic approach to
assess the level of PL. Pragmatists argue that practical approaches to the
concept of PL are needed. As a result, they may choose a range of research
methods, including both qualitative and quantitative methods.

Table 2 presents the instruments for assessing PL that can be ap-
plied in physical education. There are similarities and differences among
these instruments in terms of the age group for which they are intended,
the domains/components they assess, the methods they use, and the time
required to conduct the assessment. Most of them use a pragmatic ap-
proach to assess the level of PL. In this group, the most well-known in-
struments are those applied in Canada. The Canadian Assessment of
Physical Literacy (CAPL) is an instrument constructed by the Canadian
organization Healthy Active Living and Obesity Research Institute to as-
sess PL in children ages 8 through 12, both in the educational system and
in sports organisations. Then, there is the Physical Literacy Assessment
for Youth (PLAY), which was constructed by Kriellaars (CS4L, 2013) for
the organisation Sport for Life Society, which operates within national
sports organisations and emphasises the importance of incorporating PL
components into the long-term development of athletes (Green, Roberts,
Sheehan, & Keegan, 2018).
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Table 2. Assessment tools for physical literacy

Assessment Age Assessment  Categories they Methods for assessment
tool name duration (in  assess
relation to one
class and hour)
CAPL 8-12 4 school hours Physical PACER Shuttle Run; Plank;
competence CAMSA test
Motivation, Questionnaire - Children’s
confidence Self-Perceptions of Adequacy
in and Predilection for
Physical Activity (Hay, 1992)
Knowledge and  Questionnaire (5 items)
understanding
Daily behavior  Average daily step count
(pedometer); Questionnaire
(1 item)
PLAY 7+ 4 school hours Physical 18 fundamental skills/tasks
(PLAYfun) competence
Comprehension A four-point scale for
monitoring the child's
knowledge of each task
Confidence A three-point scale for
assessing confidence when
performing each task
Passport for 8-14 3 school hours Fitness Skills 4-station circuit; lateral
Life bound movement; plank
Movement Skills Running, throwing, and
kicking
Active Online questionnaire
Participation
Living Skills Online questionnaire
(feelings,
thinking,
Interacting)
Farren, etal. 11-12 3 school hours Physical fitness FitnessGram battery test
(2021) Motor skill PE Metrics
competence
Self-efficacy PE self-efficacy questionnaire
Motivation Intrinsic motivation subscale
from “Perceived Locus of
Causality scale”
Self-esteem “Global Self-esteem Scale”
from “Self-perceptions
Profile for Children
questionnaire”
Knowledge &  Questionnaire took from the
understanding  CAPL assessment tool
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CAEPL 6-18 / The intention of  Originally constructed
physical activity questionnaire with 20 items
Knowledge of  Originally constructed
physical activity questionnaire
Motor/sport skill Test for Gross Motor

Development-3
The behavior of  Accelerometer or pedometer;
physical activity IPAQ Questionnaire
Physical fithess Handgrip strength; standing
long jump; sit-ups for 30
seconds; sit and reach; 50m
run; 20m shuttle run

PPLI 11+ 8-10 minutes Knowledge and An originally constructed
understanding  questionnaire with 9 items
Sense of self and
self-confidence
Self-expression

and
communication
with others
PPLA 15-18 27 minutes for Physical FITescola battery of tests;
questionnaires motor skills in accordance

with the curriculum
Psychological ~ Originally constructed
questionnaire (46 items)

Social Originally constructed
questionnaire (43 items)
Cognitive Originally constructed
questionnaire (10 items)
PLAQ 8-12 / Physical Originally constructed
competence questionnaire (9 items)

Affective domain Originally constructed
questionnaire (13 items)
Knowledge and  Originally constructed
understanding ~ questionnaire (11 items)
The behavior of  Originally constructed
physical activity questionnaire (11 items)

FMS 0-11 / Fundamental Assessment of the level of
assessment motor skills adoption of motor skills on a
tool- 60 four-level scale

minutesKids

Club

Legend: CAPL - Canadian Assessment of Physical Literacy; PLAY - Physical Literacy
Assessment for Youth; CAEPL - Chinese Assessment and Evaluation of Physical Literacy;
PPLI - Perceived physical literacy instrument; PPLA - Portuguese Physical Literacy
Assessment; PLAQ - Physical Literacy Self-Assessment Questionnaire



556 A. Pajki¢, |. Milanovi¢, S. Radisavljevi¢-Jani¢

Recently, attention has also been drawn to the Portuguese Physical
Literacy Assessment (PPLA; Mota, Martins, & Onofre, 2021), which is
based on the Portuguese curriculum and the Australian Physical Literacy
Framework, as well as the Chinese Assessment and evaluation of physical
literacy (CAEPL), which was developed by researchers from the Shang-
hai University of Sport (Chen et al., 2020). Most of these assessment
tools use certain tests or protocols to assess each domain individually, af-
ter which the individual scores are added up to obtain an overall score or
level of the PL of the individual.

The problems highlighted in relation to these assessment tools are
the time required to collect results. For some instruments (CAPL, PLAY -
fun, Passport for Life), it takes three to four school hours to administer or
test one school class. Assuming that physical literacy is assessed only at
the beginning and end of the school year, we come up with a number of
six to eight hours, which takes away a significant amount of time from
the curriculum. Furthermore, some instruments (CAPL, Passport for Life)
recommend two assessors, which is difficult to implement in school prac-
tice. Additionally, some of them require expensive equipment such as ac-
celerometers or pedometers, which are available only to a few. Passport
for Life uses tablets in classes through which children’s motor skills are
assessed in relation to the model, which is a significant investment in less
developed countries. Robinson and Randall (2017) critically analysed and
compared Canadian instruments, and they concluded that the Canadian
Assessment of Physical Literacy is the most reliable and valid, while
Passport for Life has the least evidence of metric characteristics. Howev-
er, when looking at usability, which refers to the practical applicability of
the instrument, the authors consider Passport for Life to be the most the
most practical. Furthermore, Passport for Life was also rated the best in
terms of the degree to which the instruments are aligned with White-
head’s concept.

Some assessment tools use a holistic approach to assess PL. Most
commonly, questionnaires are used to assess all components through self-
assessment. Sum and colleagues (2018) created such an instrument in
China, the Perceived Physical Literacy Instrument (PPLI). Currently,
there are versions of the PPLI instrument for adolescents, the student
population, physical education teachers, and older adults, while the ado-
lescent version can be used in schools. The PPLI is probably the most
practical assessment tool because it consists of only 9 items. However,
the question immediately arises as to how precisely it can assess the 3
domains of PL through these 9 items. The Physical Literacy Self-Assessment
Questionnaire (PLAQ) is another instrument constructed in China
(YongKang & QianQian, 2022). The PLAQ is a valid and reliable self-
assessment questionnaire for PL intended for children ages 8 through 12.
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The problem with indirect measurement arises from the fact that
self-assessment is usually not a valid indicator of the actual level of
achievement, because it depends on several personal factors (ability to as-
Sess one’s own competencies, tendency to give socially desirable responses,
gender, etc.), especially when it comes to younger participants. The
advantage of this group of assessment tools is certainly the time required to
collect information, which ranges between ten and fifteen minutes.

There are assessment tools that are linked to PL by their name or
purpose. However, they assess only one domain of PL, and mostly the
physical domain. One such instrument is the FMS assessment tool, which
assesses fundamental motor skills and is presented by the organisation 60
minutes Kids Club (60MKC), based in Canada (Thermou & Riga, 2020).
Since each domain is equally important, and given the fact that, without
the development of all domains, it is unlikely that PL will be achieved,
assessment tools like this one do not reflect the essence of PL.

Regardless of all existing instruments, none of them are universally
accepted, meaning that there is no standardised solution. It will probably
take some time to arrive at the most valid and reliable instrument for as-
sessing PL. However, in the future, there will likely continue to be divid-
ed opinions on whether it is even possible to accurately assess physical
literacy due to its complexity. Yet, some believe that the development of
standardised assessment instruments may constitute an important step in
intensifying PL activities, because valid and reliable assessment tools rep-
resent good opportunities to familiarise stakeholders with the holistic
framework of the concept (Carl et al., 2022).

CONCLUSION

This paper has identified the current research on the definitions,
components, and assessments of PL focused on children and adolescents.
Teachers play a crucial and fundamental role in helping children develop
the skills, confidence, and motivation necessary to take responsibility for
engaging in physical activities throughout their lives. Clarifying the con-
cepts of PL and providing clear guidance and information to teachers will
enable them to act more effectively. In this direction, one of the goals was
to present and explain the definition of PL. We emphasised the fact that
PL is a complex, multidimensional concept that is defined, interpreted,
and operationalised in many ways around the world and in different areas
(e.g., education, sports, and public health). An adequate definition would
need to identify the fundamental long-term goal of PL, which is engaging
in physical activity throughout one’s life. Additionally, we presented var-
ious PL models that clearly indicate the components important for an in-
dividual to be physically literate. In order for teachers to understand how
to develop these components, it is suggested that researchers provide a
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framework that contains clear and concise information, along with specif-
ic examples that would enable teachers to work effectively throughout the
school year. Thirdly, existing PL assessment tools applicable in the con-
text of physical education were analysed. Although some assessment
tools are useful, none of them are universally accepted, and it will proba-
bly take some time to arrive at the best solution.
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MNOJAM, JEOUHUCAIBLE U BPEJHOBAIBE
OU3NYKE IMCMEHOCTH
Y OBPA3OBHUM CUCTEMUMA Y CBETY

Aaekcanaap Majkuh®, UBana Munanosuh?, Cuexana Pangncasibesuh-Jannh?
'YuuBepsurer y Bamoj Jlyuu, akysireT (U3MUKOT BACIIMTara U criopTa, bama Jlyka,
bocha u Xepueropuna
2Yuusepsuter y Beorpajty, @akynreT ciopTa 1 (U3HUKOr BactiuTama, beorpa, Cpouja

Pe3ume

Konuent ,,¢pusuuke nucmenoctu (PII) 3BannuHO je mpexactaBmina Mapraper
Bajtxen 2001. roguHe, a Ka0 OCHOBHE MOTHBE 32 pa3BOj OBOI' KOHIIEITA HABEJIA je CBE
Behn nocrorak (GM3MYKKM HEaKTHBHE JEIE M OAPACIIHX, T€ IaBambe MPEBEINKE MaXKmbe
HCKJbYUYHMBO (pU3NUKUM KOMIIOHEHTaMa nojenuHna. Ymecro Tora, ®II je nmpexcrasibe-
Ha Ka0 XOJIMCTUYKH KOHLIENT KOjU je yCMEepeH Ha pa3Boj Lelie IMIHOCTH, TJIe Cy YM U
Teso jemHo, a riaBHU muib DIl je gu3nyuka aKTHBHOCT M HNPOMOBHCAEE BAXKHOCTH
OaBbema ¢u3nukom axtuHomihy tokom skuBoTa (Whitehead, 2010). ITorpebuo je
yka3atu Ha To na @I obyxBara HE caMO MOTOpPHYKE BEIITHHE M CIIOCOOHOCTH, Beh U
MOTHBAIM]y, 3HAKE, pa3yMeBambe WU CTABOBE HEOMXOJHE 3a OaBbeme (HU3NYKOM
aKTUBHOIINY TOKOM IIEJIOT JKMBOTA, IITO CE MOXKE 3aKJbYUUTH U W3 HajnpuxBaheHuje
neduannuje OII, xoja rmacu: ,,OU3MYKa THCMEHOCT Ce MOXKE OIHCATH Ka0 MOTHBA-
1Mja, caMoIoy3/ame, GU3MIKe KOMIIETeHIH]e, 3HAE U pa3yMeBambe Jla ce BpeaHyje U
JIOKMUBOTHO 0aBH (PU3UYKOM aKTHBHOIINY .

@IT ka0 KOHIIENT je MOCIeHbUX FOIMHA NPUBYKIIA MTAXKIbY HAyYHE 3ajeTHULIE, Ak
Y TIpaKTA4apa u3 obmacTu GU3NUKE KyIType, a MOCeOHO ce UCTHUYE FHEH MOTEHIIH]al
3a MOJACTHLAkE (U3NUKe aKTUBHOCTU Aene M muamux (Silverman & Mercier, 2015;
Allan, Turnnidge & Co6té, 2017). ¥ ToM cmepy, mpenmer (GU3UYKO BACIUTAIE j€
HASHTU(HKOBAH Kao jeIHO OJ HajIIpUKIAIHUjUX OKpYyKema 3a pa3Boj OII xox nene u
MIIQJINX, a TOceOHO je HarlalleHa BaKHOCT HACTaBHUKA (DM3NYKOT BaCIUTamba Y LIUIbY
pa3Boja u npoMoBHcama PII y MIKOICKOM OKpYyKEmY.

C 063upoM Ja ce paau 0 HOBHjeM KOHIIENTY, oJipeljeHH pajJoBU yKa3yjy Jia MOoCTo-
j¥ KOH(}Y3Hja KO HACTaBHUKA (PU3MUYKOT BACIIUTamka O TOME KaKO OHH CXBaTajy KOH-
nent OIT, u kako Tpeda /a ra UMIUIEMEHTHPAjy Y HACTABHU MPOLEC, TC YIIIaBHOM HE
MOTy a/IekBaTHO Ja koHuentyanu3syjy ®II. [lojammasame xonnenata OI1 u mpyxame
jacHHX CMepHHIA M WHQOpMaIyja HacTaBHUIMa oMoryhnhe HBHXOBO KBaJUTETHH)E
JeroBamke. Y TOM cMepy, LIJb OBOT paja je Ja Mpy>KH cBeoOyXBaTaH Iperjiel] KOH-
nenta ®I1, ca pokycom Ha nedurncame u npoueny OI1y okBupy 00pa3oBHHX cHUCTe-
Ma y CBETY, OTHOCHO Y OKBHPY HacTaBe (pU3HUUKOT BaCIIUTambA.

Y oBoM papy, jacHo je mpencraBibena nedununmja OI1, ¢ 063upom aa moctoje
pa3inyuTa cXBaTama U PasiMYUTH IPUCTYIH TyMadery OBOT KOHIenTa. Ilopex Tora,
TpeacTaBbeHu ¢y pazmuuanti Monenu PII koju jacHo ymyhyjy Ha oapeheHe komImo-
HEHTE KOje Cy MpeMa TUM MOJeTMMa BakKHE Ja Ou mojequHalr 010 (GU3MYKH MHCMEH.
Taxolhe, ananmm3upanu cy u noctojehn maCTpyMeHTH 32 Tpotiery DI, kao u paznmudn-
TH npuctyn nporeHu PII, Te cy uaeHTHPUKOBaHE BHUXOBE MPEIHOCTH M HEOCTAIIH.
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Abstract

This research was focused on reducing the scale measuring the general achievement
motive MOP2002. The initial version of the instrument MOP2002 contains 55 items and
is in the Likert- type scale format. The starting point of this research was based on the
assumption about a four-factor structure of the general achievement motive established
in our previous research. Both quantitative and qualitative studies were applied in the
process of reduction. Each of these studies was conducted on a separate sample —
exploratory factor analysis N = 2846, and confirmatory factor analysis N = 294 — and
four focus groups, each including 15 respondents. Based on the obtained results, 20
items were selected, and they comprise a shortened version of the scale called MOP20.
Designed in this way, the scale can also take the form of the observation protocol while
assessing the general achievement motive. It was ascertained that the instrument had a
unique object of measurement. The factor analyses results showed the stability of the
four-factor structure of the achievement motive. The parameters of representativeness,
reliability and homogeneity indicate that MOP20 possesses satisfactory psychometric
properties. Instrument validity was checked by means of correlational analysis of the
general achievement motive and dimensions of time perspective, self-efficacy and locus
of control. The obtained correlation coefficients indicate a satisfactory validity of the
scale MOP20, and are highly interpretable when explaining and considering the
psychological space of the factors significant for achieving success in activities such as
sports and entrepreneurship.
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CKPAREHA BEP3UJA
CKAJIE MOTHUBA ITIOCTUT'HYRA - MOII-20

AncrpakT

UctpaxuBame je mocBeheHO pemyKUHMjH CKajle 3a MEpeHe OIIITer MOTHBA I10-
crurayha MOIT 2002. Iouerna Bep3uja uHcTpyMenta MOIT2002 cappxu 55 ajrema n
nMa Qopmy ckaine Jlukeprosor tuma. ITommo ce o mpeTnocTaBKe 0 YeTBOPOAKTOPCKO]
CTPYKTYpH MOTHBA OIIUTEr NMOCcTUrHyha yTBphEeHOj y HAIlMM paHWUjUM HCTPaKHUBAH-UMA.
VY MOCTYNKy pemyKiuje MPUMEHEHE Cy KBAaHTHUTAaTHBHE M KBaIMTAaTHBHE cTyxauje. CBaka
O]] OBHX CTyAMja CIIPOBEZICHA je Ha IOCEOHOM Y30pKy — eKCIUIOpaTHBHA (haKTopcKa aHa-
mza H = 2846, u xondupmarueHa daxropcka anamuza H = 294 — u yetupu dokyc rpyme
onno 15 ucnuranuka. Ha ocHOBY o0ujeHnX pesynirara u3aBojeHo je 20 ajremMa Koju YuHe
ckpaheHy Bep3ujy ckane HasBaHy MOII20. OBako KOHIMIHUpaHa CKaja MOXE UMaTH H
(hopMy IpOTOKOJIa OCMaTpama MpU MPOLICH! OMIITET MOTHBA HOcTUrHyha. YTBpheHo je
Jla MHCTPYMEHT ¥Ma jeANHCTBEHH IIpeJIMET Mepema. Pe3ynraty (akTopckix aHaamsa no-
Ka3aJli Cy CTaOMIIHOCT 4eTBOPO(AKTOPCKE CTPYKType MoTuBa Iocrurayha. ITapamerpn
Ppernpe3eHTaTHBHOCTH, IOY3/IaHOCTH M XOMOT€HOCTH yKa3zyjy na MOIT20 uma 3amoBospaBa-
jyhe mcuxomeTpujcke KapakTepucTHKE. BajbaHOCT MHCTpyMEHTa NMpOBepaBaHa je IyTeM
KOpeJalMoHe aHai3e MOTHBA OIIUTET IIOCTUrHyha M MMEeH3Hja BPEMEHCKE IIepCIIeKTH-
Be, caMOe(PMKACHOCTH | JIOKyca KoHTpose. Jlo0ujeHn KoeHIjeHTH Kopenanuja yKasyjy
Ha 3a/10BoJbaBajyhy BasbanocT ckae MOII20 u Beoma cy MHTEpHpeTaOWiIHH HpU 00-
jalllbeby M cariieflaBamby ICHXOJIOMIKOT MPOCTOpa (hakTopa 3HAYAjHUX 33 MOCTH3AHmE
ycIiexa y akTHBHOCTHMA Kao IITO Cy CIOPT M NPETy3eTHUIITBO.

Kibyune peun: MotuB omurer nocturtyha, mepau uactpyment MOIT20, gakropcka
aHa/u3a, yCIEIHOCT, CIIOPT, IPEAY3eTHHUIITBO.

INTRODUCTION

This paper represents a continuation to the research of the stability
of the achievement motive as a construct, and the ways in which it is
measured. A broader theoretical elaboration, the rationale for defining the
achievement motive, and research results covering the period of 15 years
in which the initial version of the instrument MOP2002 was used, are
presented in the research of Francesko, Nedeljkovi¢, and Kosanovi¢ (2019).

The achievement motive is defined as a complex social motive di-
rected at achieving success, determined either by achieving one’s own
goals or/and standing out in front of others.

Numerous methods and instruments for measuring the achieve-
ment motive are mentioned in literature (Murreay, 1943; Atkinson, 1957;
McClelland, 1961; Schmalt, 1999; Francesko, Nedeljkovi¢, & Kosanovic,
2019). Some authors (Smith, 2015) point out the necessity for perfecting
the methods for assessing motivation for achievement. Some modification
guidelines can be regarded as general, while some stem from the specific
areas in which the achievement motive is treated as a potential factor or
predictor of successfulness. In this paper, the authors attempt to construct
a scale of the achievement motive with a limited number of items, which
will at the same time retain the complex structure of separate factors de-
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termined in our previous research (France$sko, Mihi¢, & Bala, 2002;
Francesko, Kodzopelji¢, & Mihi¢, 2002; Francesko, Nedeljkovi¢, &
Kosanovié¢, 2019), accompanied by the check of psychometric parame-
ters. The MOP scale is of a general type, which means that its content is
applicable in various areas of social life. Additional motivation for the au-
thors to modify the initial MOP2002 instrument was provided by the fact
that it was widely used in the research conducted in different areas in the
region of former Yugoslavia. For example, it was applied in the research
about the personality structure of adolescents and students (Bubulj, Ar-
senijevi¢, & Simi¢, 2011), and the psychological foundations of entrepre-
neurship and characteristics of athletes (Francesko, Nedeljkovi¢, & Kosa-
novié, 2019; Sindik, 2010; Ivanisevi¢, Vlagi¢, & Colakhodzi¢, 2017).

Studying the achievement motive has a particular significance for
those social activities which are explicitly based on successfulness, such
as sports and entrepreneurship. Researching the factors of these phenom-
ena includes a number of psychological, social and economic predictors
of successfulness, which inevitably imposes the necessity to apply the test
battery. As a result, the authors’ effort to create shorter versions of the in-
strument with satisfactory psychometric properties represents a certain
kind of inevitability, and a specific research challenge.

The benefit of using the MOP2002 scale in the context of physical
activity, sports in particular, is based on multiple assumptions. Certain au-
thors (Francesko, Nedeljkovi¢, & Kosanovi¢, 2019) think that, although it
is not a sports-specific instrument, it can be used to monitor motivation in
active athletes. But, due to the connection between the general and sports-
related achievement motive (Havelka & Lazarevi¢, 1981), it can also be
used to monitor motivation for achievement in former athletes who have
finished their sports careers and have started careers outside of sports.
Previous research has confirmed these assumptions. In the context of us-
ing the MOP2002 scale to establish a connection between successful mo-
toric performance and the achievement motive, research results indicate
that there is a correlation between perseverance as an achievement motive
component and successfulness in performing gymnastic elements (Srdi¢,
Jovanovi¢, & Mrda, 2018), while the component of competition with oth-
ers is associated with sports success in bowlers (Sindik, 2008). As for the
possible indirect effect of the achievement motive on success in sports, by
using this scale, it was determined that all achievement motive compo-
nents on the subsample of less successful athletes were connected with
avoidance strategies and emotion-focused stress coping strategies, where-
as such a connection was not observed in more successful athletes (Miti¢,
2016). The same research determined that the connection between the
prominence of achievement motive and stress coping was the same in ath-
letes and non-athletes. Furthermore, when it comes to the difference be-
tween athletes achieving different levels of success, it has been shown
that all achievement motive components measured by MOP2002, except



566 M. Francesko, J. Nedeljkovi¢, B. Kosanovi¢

for orientation towards planning, are more prominent in professional ath-
letes than in amateur athletes (Vlasi¢ & IvanuSevi¢, 2022). The promi-
nence of the achievement motive is connected with the choice of sport as
well. Thus, research showed that athletes who opted for team sports pos-
sess a more prominent orientation towards competition compared to those
who practise individual sports (Vlasi¢ & Ivanusevi¢, 2022). Researching
the differences in the prominence of the achievement motive among ath-
letes and non-athletes, different authors discovered that athletes possess
more prominent achievement motivation compared to non-athletes as
concerns a sample of people comprising the student population (IvaniSevic,
Vlasi¢, & Colakhodzi¢, 2017), and a sample of people comprising the
population of young footballers and non-athletes (Jeli¢, 2018).

Studying the differences in the prominence of the achievement mo-
tive and its domains on subsamples of students talented in various areas,
statistically significant differences were found between students talented
in sports, on the one hand, and students talented in arts and mathematics,
on the other hand. These differences are in favour of athletes, especially
regarding their competitiveness (Lungulov, 2020). Studies conducted on
the population of female students showed that the female students of the
Faculty of Sports and Physical Education have a more prominent achieve-
ment motive compared to the female students of the Teacher Training Facul-
ty (Trebjesanin & Lazarevi¢, 2008).

Entrepreneurship is the second social-economic-psychological ac-
tivity which we use as an example, and whose main traits are permeated
with the significance of achieving success. The achievement motive is re-
garded as one of the psychological potentials necessary for successful en-
trepreneurship (Francesko, Nedeljkovi¢, & Njegomir, 2022). This as-
sumption is based on the analogy between the nature of entrepreneurship
and a separate achievement motive structure. Entrepreneurship involves
setting goals, competing in the market, making business plans, and perse-
vering in overcoming the problems and obstacles on the road to success.

METHOD

The aim of this paper was to construct and validate a shortened
version of the achievement motive scale. The initial basis was the
MOP2002 instrument (Francesko, Mihi¢, & Bala, 2002), which contains
55 items. Starting from the aforementioned aim, three studies were con-
ducted, the results of which formed the basis for selecting the items com-
prising a shortened scale called MOP20. Also, the aim was to check the
validity of the shortened version of the instrument, or MOP20, by means
of correlations with relevant psychological constructs — time perspective,
self-efficacy (Kosti¢ and Nedeljkovi¢, 2012), and locus of control.
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Sample

The research created in this way required analyses on three differ-
ent samples of respondents.

The first study sample consisted of 2,846 respondents of both gen-
ders, of which 36.3% are male, and 63.75% are female. The respondents
were ages 17 through 44, with the average age being around 30 years. Of
that, 25% of the respondents are from Vojvodina, 21% of the respondents
are from Montenegro, and 54% of the respondents are from Central Ser-
bia. As for their educational structure, 47% of the respondents finished
elementary or secondary school, and 53% had a higher, or a university
education. Of the total sample, 75% of the respondents are of Serbian na-
tionality.

The second study was conducted on the data obtained on a sample
of 294 respondents, all of whom are athletes. The average age was 24.30
years. The research was carried out in 2015 in Ni§, Novi Sad, and Bel-
grade.

The data in the third study was collected within several focus
groups consisting of senior students of Psychology in Novi Sad. Each of
the four focus groups consisted of 15 members, whose task was to select
four items which they considered the most relevant indicators of each of
the four factors of MOP2002.

Instruments

The data was collected and analysed using the self-assessment
scale MOP2002, which is a Likert-type scale and consists of 55 items.
The task of the respondents was to indicate to what extent the statements
applied to them. The offered answers were: 5 — completely true; 4 — most-
ly true; 3 — not sure; 2 — mostly false; and 1 — completely false.

The four-factor structure of MOP consists of: (1) competition
with others; (2) attainment of goals as a source of satisfaction; (3)
perseverance in goal accomplishment; and (4) orientation towards
planning.

MOP 2002 measures the general achievement motive applicable in
different spheres of life and work.

The following tests were used in the studies examining the connec-
tion between the achievement motive and certain psychological con-
structs: time perspective, self-efficacy, and locus of control in adoles-
cents.

Time perspective was operationalised by means of a shortened ver-
sion of the Zimbardo Time Perspective Inventory (Kostal, Klicperova-
Baker, Lukavskd, & Lukavsky, 2016). The shorter version has 18 items
measuring six time perspective dimensions — Positive and Negative Past,
Hedonistic and Fatalistic Present, and Positive and Negative Future.
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Self-efficacy was measured using the General Self-Efficacy Scale
(SGSE; Schwarzer & Jerusalem, 1995). The questionnaire is uni-factorial
and has 10 items expressed by a five-point response scale.

Locus of control in adolescents was measured by the Croatian
adapted version (LKA; Ljubotina, 2018) of the Multidimensional Locus
of Control Scale (IPC, 1973). The scale consists of 3 independent dimen-
sions. The dimension of internal locus (I — Internal), the dimension of be-
lief in the power of the importance of other people (P — Power of Others),
and the dimension of belief in chance, fate or God (C — Chance). Addi-
tionally, higher scores on the overall value of the locus of control indicate
a higher internal locus, whereas lower values indicate external locus of
control.

Statistical Data Processing

Different procedures were carried out in the process of shortening
the scale: exploratory factor analysis (EFA) N = 2.846; confirmatory fac-
tor analysis (CFA) N = 292; selection based on the frequency of item
choice within the focus groups; content (qualitative) analysis of items;
comparison of items isolated in three studies, conducted in order to
choose the final shortened version correlation analysis, in order to check
the validity of MOP20.

Also, the measures of reliability, representativeness and homoge-
neity of the instrument were checked.

THE FIRST STUDY — THE RESULTS OF EXPLORATORY FACTOR
ANALYSIS (EFA)

Within the first study, explorative factor analysis with Promax fac-
tor rotation was conducted on the previously standardised and normalised
data, assuming that the factors correlate with each other. The parameter
value of sample adequacy (KMO = .90) and a significant Bartlett’s sphe-
ricity test (y2(190) = 17902.31; p<.01) indicate the factorability of the in-
tercorrelation matrix.

Based on the Guttman-Kaiser Criterion, a total of four factors with
a characteristic square root higher than 1 were isolated. These factors ac-
count for 55.79% of the total system variability, with the first factor ac-
counting for 29.06% of the total variance (Table 1).

In the continuation of the analysis, five items with the highest cor-
relations with each factor were retained. Correlations of manifest items
with the isolated factors are shown in Table 2.
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Table 1. Values of characteristic square roots and percentage of the
variance accounted for

Component Initial Eigenvalues Extraction Sums of Squared  Rotation
Loadings Sums of

Squared

Loadings

Total %of Cumulative Total %of Cumulative
Variance % Variance %
F1 - Competition 5.81  29.06 29.06 581  29.06 29.06 3.46
F2 - Planning 238 11.90 40.95 238 1190 40.95 4.09
F3 - Perseverance 1.66 8.31 49.26 1.66 8.31 49.26 3.99
F4 - Goal 1.30 6.52 55.79 1.30 6.52 55.79 4.06

Table 2. Matrix of the factor structure of the MOP20 scale

Items F1— Competition  F2 —Planning  F3 — Perseverance F4 — Goal
Mop31 0.80

Mop30 0.80

Mop6 0.73

Mop24 0.72

Mop25 0.71

Mop33 0.82

Mop35 0.77

Mopl1 0.76

Mop27 0.70

Mop39 0.66

Mop4 0.76

Mopl 0.74

Mop22 0.72

Mop32 0.76

Mop45 0.65

Mop50 0.63
Mop13 0.68
Mopl7 0.72
Mop 42 0.73
Mop 26 0.67

By looking into the content of the items grouped around the first
factor, such as | invest a lot of energy to stand out in front of others and |
strive to be ahead of others in everything, we defined this factor as orien-
tation towards COMPETITION with other people.

The second factor, defined as orientation towards PLANNING,
consists of items such as | plan every activity of mine, and Every activity
needs to be well-planned beforehand.

PERSEVERANCE in achieving goals is the name of the third
factor, which is composed of highly correlated items such as: Even when
things are not going easy for me, | finish the job, and If I do something
difficult, 1 usually persevere.
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The fourth factor, defined as orientation towards ACHIEVING
GOALS, groups items such as: The mere thought of achieving a goal
brings positive feelings to me, and At any given moment, one should have
a clearly defined goal.

By cross-correlating the isolated factors (Table 3), it was found, in
accordance with the initial assumption, that all factors are correlated —
coefficients are significant and positive, and correlations range between
r=.20 and r=.50. The highest degree of correlation (r=.50) was registered
between the factors of perseverance and orientation towards achieving
goals.

Table 3. Cross-correlations of the isolated factors

Factors F1 Competition F2 Planning F3 Perseverance  F4 Goal
F1 — Competition 1.00 .32 .20 .25
F2 — Planning 1.00 40 40
F3 — Perseverance 1.00 .50
F4 — Goal 1.00

The internal consistency of the scale, measured by Cronbach’s al-
pha coefficient, is .86, so it can be concluded that the MOP20 scale has a
very good reliability (Table 4). Looking at the coefficients for individual
dimensions (Table 5), we can notice that they range between .62 and .72,
which, given the number of items (5), can be considered acceptable or
satisfactory.

Table 4. Cronbach’s alpha coefficient of the MOP20 scale

Cronbach’s Alpha N of Items
.86 20

Table 5. Cronbach’s alpha coefficients of the individual dimensions of the

MOP20 scale
Cronbach’s alpha N of Items
F1 — Competition .68 5
F2 — Planning 72 5
F3 — Perseverance .62 5
F4 — Goal .67 5

Also, the measures of reliability, representativeness and homogeneity
of the instrument were checked, and they are presented in Table 6.
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Table 6. Measures of reliability, representativeness
and homogeneity of the instrument

MOP20
Measures of test representativeness:
Kaiser, Mayer, OIKin, representativeness measure, PSI 1 .96
Kaiser, Rice, representativeness measure, PSI 2 .97
Relaibility measures in classic summational model:
Spearman-Brown-Kuder-Richardson-Guttman-Cronbach, .86
ALFA
Reliabilty measures of the first main component:
Lord-Kaiser-Caffrey, BETA .87
Momirovic-Dobric-Gredelj, lower reliability limit, BETA 1 .68

Momirovic-Dobric-Gredelj, upper reliability limit, BETA 2 97
Reliability measures in Guttman measurement model

Guttman-Nicewander, RHO .89

Momirovic-Dobric, lower reliability limit, RHO 1 .80

Zakrajsek-Momirovic-Dobric, upper reliability limit, RHO 2 .99
Measures of test homogeniety:

Average correlation of variables, H 1 24

Momirovic, measure of homogeneity, H 2 .65

All indicators can be regarded as satisfactory considering the num-
ber of items and the fact that the scale’s number of constituents was re-
duced by 60%.

THE SECOND STUDY — THE RESULTS OF CONFIRMATORY
FACTOR ANALYSIS (CFA)

Two models were tested in the second study. The basic assumption
in the first model was that there was a correlation between factors, while
the initial assumption in the second model was that the factors were not
correlated. The models with the best fit indices depending on the basic as-
sumptions are presented in the results.

Model 1

The first model consisted of four mutually correlated factors, and
CFA identified 19 items that met the necessary criteria for model fitting
and factor saturation. The CFA results identified the following factors
with corresponding items: competition — items 6 (.65), 20 (.66), 21 (.79),
24 (.68), 25 (.61) and 28 (.64); persistence — items 1 (.68), 2 (.65), 40
(.67) and 41 (.73); goal — items 17 (.63), 23 (.70), 42 (.63), 50 (.63) and
51 (.62); and planning — items 11 (.78), 27 (.67), 33 (.90) and 35 (.76). It
was also found that there were positively directed correlations between all
factors, ranging in intensity from weak (.28) to very strong (.84) connec-
tions. Besides this, modification indices suggested that items 6 and 20, as
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well as items 50 and 51 were in a certain relation, of a statistically very
weak and weak intensity, respectively. Item analysis showed that these
statements were very similar in content. For this reason, the modification
index suggestion was adopted. Figure 1 (Model with mutually correlated
factors) graphically shows the factor saturation of all items, as well as the
values of the mutual correlations of all four factors.

Perseverance

82

Figure 1. Model with mutually correlated factors

The continuation of the analysis focused on testing the fit of the pro-
posed model. The value of the basic parameter — chi-square was y2 (144, N =
292) = 314.991, and the data showed that such a value of chi-square was sta-
tistically significant (p = .000), which did not indicate a good fit. However,
the value of the ratio of chi-square and the number of freedom degrees indi-
cated that there was a basis for stating a good fit of the model (¥ / df =
2.187). The fit indices were then checked. The values of GFI (.90), CFI (.92),
IFI (.92), and TLI (.91) indicated a good fit of the model, as did the values of
RMR (.04), SRMR (.05), and RMSEA (.06, with confidence intervals of .05
and .07). The fit indices that did not indicate an ideal fit were NFI (.87),
which did not meet the criterion > .90, and PCFI (.78), whose desirable value
is > .80. The aforementioned data is also presented in Tables 7 and 8. Taking
into account all the conditions and characteristics of this research, such as the
fit indices, factor saturations and sample size, it can be stated that the pro-
posed model fits the collected data.
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Table 7. Value y? and y*/df in the model with correlated factors

v df P ldf
314.991 144 .000 .000

Table 8. Fit indices in the model with correlated factors

GFI __IFI TLI CFI _PCFI NFI RMSEA LO90 HI90 RMR SRMR
90 92 91 .92 78 .87 .06 05 .07 .04 .05

Model 2

The second examined model also consisted of four factors. How-
ever, in this case, the factors were not inter correlated, and CFA showed
that the model with 16 items was the best solution. The CFA results iden-
tified the following factors with their respective items: competition —
items 6 (.67), 21 (.79), 24 (.69), and 25 (.64); perseverance — items 1
(.66), 2 (.61), 40 (.68), and 41 (.78); goal — items 12 (.60), 17 (.62), 23
(.74), and 26 (.74); and planning — items 11 (.77), 27 (.66), 33 (.91), and
35 (.76). Figure 2 (Model with factors that are not inter-correlated)
graphically shows the factor saturations of all items.

Perseverance

Competition

Figure 2. Model with factors that are not inter-correlated

The continuation of the analysis focused on testing the fit of the
proposed model, whose factors were not interrelated. The value of the basic
parameter — chi-square, was ¥* (104, N = 292) = 535.216, and the data
showed that such a value of chi-square was statistically significant (p = .000),
which did not indicate a good fit. Also, the value of the ratio of chi-square
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and the number of freedom degrees did not indicate that there was a basis for
stating a good fit of the model (? / df = 5.146). The fit indices were then
checked. The values of GFI (.80), CFI (.77), IFI (.77), TLI (.73), NFI (.73),
and PCFI (.67) did not indicate a good fit of the model, nor did the values of
RMR (.20), SRMR (.24), and RMSEA (.12, with confidence intervals of .11
and .13). The aforementioned data is presented in Tables 9 and 10. Taking
into account these parameters, it can be stated that the proposed model with
factors that are not inter-related does not fit the collected data.

Table 9. Value y? and y?/df in the model with non-correlated factors

e df P ldf
535.216 104 .000 5.146

Table 10. Fit indices in the model with non-correlated factors

GFI __IFI _ TLI CFI _PCFI NFI RMSEA LO90 HI90 RMR SRMR
80 7773 .77 .67 .73 12 11 A3 .20 24

THE THIRD STUDY — SELECTION BASED ON THE FREQUENCY
OF ITEM CHOICE WITHIN THE FOCUS GROUPS

The third study involved the assessment of the content of items
within the MOP2002 as indicators of individual factors. The results of
this qualitative assessment are presented in Table 11.

Table 11. The numbers of items selected based on the highest frequency

Factors Items

F1 — Competition 6 24 25 31
F2 — Planning 11 27 33 35
F3 — Perseverance 1 4 32 41
F4 — Goal 17 23 42 5

The results of the three studies opened up the possibility of
comparing the isolated items for each factor from the MOP2002 scale,
which is an additional indicator of the justification for the method of item
selection for the shortened version. Table 12 provides a summary of the
item numbers isolated from each study.

Table 12. Comparison of the isolated items in the three conducted studies
with a view to selecting items for the final shortened version

E F A CFA FOCUS
F1 — Competition 6 24 25 30 31 6 20 21 24 25 6 24 25 31
F2 —Planning 11 27 33 35 39 11 27 33 35 11 27 33 35
F3 — Perseverance 1 4 22 32 45 1 2 40 41 1 4 32 4

F4 — Goal 13 17 26 42 50 17 23 42 50 51 17 23 42 50
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Based on the results of all three studies, from the collection of 55
items comprising MOP2002, the following items were retained for the
shortened version of the instrument: 1, 4, 6, 11, 13, 17, 22, 24, 25, 26, 27,
30, 31, 32, 33, 35, 39, 42, 45, and 50. Therefore, the majority of the items
that overlap in all three studies were isolated.

THE CORRELATION BETWEEN THE ACHIEVEMENT MOTIVE
AND OTHER PSYCHOLOGICAL CONSTRUCTS

In order to test the construct validity of the scale, correlations
between achievement motive and certain psychological variables were
determined, including time perspective, self-efficacy and locus of control
(Table 13).

Table 13. Correlation of achievement motive with time perspective,
self-efficacy and locus of control

P C PL G MOP

PP Pearson correlation .153 .079 .098 215 173
Sig. (2-tailed) .000 .049 .014 .000 .000

N 624 624 623 623 622

FP Pearson correlation .394 .298 713 402 .619
Sig. (2-tailed) .000 .000 .000 .000 .000

N 624 624 623 623 622

PH Pearson correlation 144 .258 .079 212 .230
Sig. (2-tailed) .000 .000 .000 .000 .000

N 624 624 623 623 622

PF Pearson correlation -.017 -.013 -.087 -.019 -.049
Sig. (2-tailed) .678 740 .030 .640 226

N 624 624 623 623 622

PN Pearson correlation -.125 .006 -.089 -.047 -.087
Sig. (2-tailed) .002 .888 .026 .246 .029

N 624 624 623 623 622

FN Pearson correlation -.267 -112 -112 -.236 -.238
Sig. (2-tailed) .000 .005 .005 .000 .000

N 621 621 620 620 619

SGSE Pearson correlation 525 .383 .168 422 490
Sig. (2-tailed) .000 .000 .000 .000 .000

N 624 624 623 623 622

LCA  Pearson correlation .456 317 .165 420 443
Sig. (2-tailed) .000 .000 .000 .000 .000

N 624 624 623 623 622

Note: P — perseverance; C — competition; PL — planning; G — goal achievement;
MOP — general achievement motive; PP — past positive; FP — future positive;
PH — present hedonistic; PF — present fatalistic; FN — future negative;
SGSE — General self-efficacy; LCA — locus of control

Most of the correlations are statistically significant. When inter-
preting them, the sample size effect should not be ignored. Therefore, on-
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ly high correlations (> .30) will be commented on. Perseverance is high-
ly positively correlated with the dimension of self-efficacy and internal
locus of control. Planning is in a high positive correlation with the di-
mension of positive future. Goals are highly positively correlated with
positive future, self-efficacy and internal locus of control. Competition
positively correlates with self-efficacy and internal locus of control. The
overall general achievement motive is highly positively correlated with
positive future, self-efficacy and locus of control.

Based on the entire range of the obtained correlations, from low to
high, it can be assumed that the MOP20 scale possesses a satisfactory
level of validity.

CONCLUDING REMARKS

The aim of this paper was to reduce the MOP2002 scale used to
measure the general achievement motive. The reduction process was
based on several models that encompassed quantitative and qualitative
analyses, which strengthens the objectivity of the obtained results. The
application of both quantitative and qualitative analyses is still rare. This
paper is an attempt to integrate them in the construction of psychological
measurement instruments.

Using this approach as a starting point, three different studies were
conducted in order to reduce and select items. Besides this, psychometric
checks of the shortened version called MOP20 were carried out. All the
obtained results indicate that the shortened version of MOP20 retained
full in formativeness, and that it has satisfactory psychometric properties.
Furthermore, a clear and stable four-factor structure of the achievement
motive was determined. The aforementioned results can be considered a
confirmation of the theoretical framework elaborated in previous studies
(Francesko, Nedeljkovi¢, and Kosanovi¢, 2019), based on McClelland’s
definition of the achievement motive.

The four isolated factors, in our opinion, provide sufficient frame-
works for perceiving the characteristics of an individual’s achievement
motive as complex, cognitive and social motivational characteristics. This
once again confirms the justification for diagnosing the way in which an
individual’s success is defined (competition with others, and/or setting
and achieving one’s own goals), along with psychological mechanisms or
instrumental forms of response in achievement situations (perseverance
and orientation towards planning). The results of exploratory and con-
firmatory factor analysis indicate that the scale has a unique subject of
measurement, but also that there is justification to isolate four compo-
nents of this complex motivational disposition. In support of this, signifi-
cant parameters were obtained in those analyses that assume the correla-
tion between potential factors.
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The modification of the instrument also involved the content direc-
tion of the respondents in the self-assessment process. The Likert scale
used in MOP2002 was modified into an assessment scale with a clear
continuity in the degree of presence and absence of the formulation I nei-
ther agree nor disagree. The continuum in the shortened version of the
MOP20 scale contains five points, and represents a self-assessment of
whether and to what extent a certain way of responding does not apply to
you at all or applies to you completely.

The shortened version enables data collection with a lower level of
respondent engagement while maintaining the same level of informative-
ness. The shortened version can also be used as a protocol for observing
the prominence of motivation in an individual over a longer period of
time and in different social situations. This opens up the possibility of
comparison of the data obtained through an individual’s self-assessment
and the data resulting from observation, which we consider to be another
significant criterion for the objectivity of measurement.

Testing the constructive validity and stability of the factor structure
of the achievement motive measured by the MOP2002 and MOP20 scales
opens up the possibility of analysing the characteristic profiles of this
complex motivational disposition in the following steps. This means iso-
lating typical constellations in the degree of prominence of all four com-
ponents, assuming their outcomes on efficiency in certain activities (indi-
vidual success). A psychological analysis of the isolated profiles would
also indicate the existence of a certain degree of incongruence as one of
the significant factors of inefficiency (failure). Furthermore, this implies
perceiving the basis for designing psychological interventions aimed at
overcoming a specific problem within the structure of the achievement
motive. In addition to immediate intervention, such findings could be a
significant content of socialisation in the fields of sports and entrepre-
neurship, as activities based on achieving success.

In this paper, a correlation analysis of the achievement motive
measured by the shortened MOP20 scale was conducted with several
psychological constructs: time perspective, self-efficacy, and locus of
control. Although the main function of this correlation analysis was the
psychometric validation check, the obtained correlation coefficients can
also be viewed as a confirmation of some theoretical perspectives on the
nature of this motivational characteristic. For example, significant posi-
tive correlations with all dimensions of time perspective were found, with
the highest degree of correlation being found with orientation towards
positive future, and significant negative correlations with orientation to-
wards negative future. Also, significant correlations were found between
almost all dimensions of the achievement motive and internal locus of
control, i.e. readiness to accept personal responsibility. The connection
with time perspective and locus of control can be treated as a confirma-
tion of the cognitive aspects of the achievement motive. The results
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showed a positive correlation between the achievement motive and self-
efficacy, which means that, in order to understand individual success fac-
tors, it is desirable to include other personality traits as well.

The shortened MOP20 scale also opens up the possibility of de-
termining the standards for assessing this motivational disposition. The
categories for standardisation can include different age and gender groups of
respondents, categories of athletes and non-athletes, and those who engage in
sports as amateurs and professionally. In the field of entrepreneurship, in
addition to the age and gender categories, when standardising, it is important
to separate categories of those who come from entrepreneurial families and
those who did not have such a form of entrepreneurial socialisation.

The shortened MOP20 scale also provides an opportunity to apply
it in the examination of a set of predictor variables for sports success and
entrepreneurial orientation, since such research designs always use a
complex and extensive test battery.

The limitations of this research will be the subject of further elabo-
ration in designing future research endeavours in which it will be applied.
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CKPAREHA BEP3UJA
CKAJIE MOTHUBA TIOCTUTI'HY'RA - MOII-20

Mupjana ®pannemko, Jacmuna HegesskoBuh, bpanuciaas Kocanopuh
®axynTeT 32 IpaBHE U NocoBHE cTyauje ap Jlazap Bpkaruh, Hosu Cax, CpOuja

Pe3ume

I'maBHY LMJb pajia je a MpHKaKe MPoLeaype PEAYKIHje CKalle 32 MEPEHE OIIITEr MO-
tiBa nocturayha MOI12002. Mot mocturayha oapeljyje ce kao CokKeHH COLHjaTHA
MOTHB YCMEpEH Ka MOCTH3amy ycrexa, OuIo 1a je Taj ycnex neHHHUCAH OCTBapUBAHEM
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BJIACTUTHX LWAJbEBA W/WJIM MCTULAKEM Hpel APYruM Jbyauma. CTpyKTypy MOTHBa IO-
crurHyha, rmopez oJpeIHuIe ycrexa, YNHE ¥ MHCTPYMEHTAIHU OOJIMIM MOHAIamha MPU
NOCTH3alby YCIEXa, M TO UCTPAJHOCT M TCHICHLMja Ka IUIaHupamwy. HaBeneHn cermMeHTH
MPEACTaBIbajy 4eTHpH (akropa MOTHBA mocTurHyha, a BHXxoBa KOMOMHALM]ja Y HOTJIELY
CTeNeHa M3PaKEHOCTH, yKasyje Ha mpodml oBe MoTuBanuoHe aucnosunmje. Onpeheme
npouiia Ha OCHOBY OBE YETHPH KOMIIOHEHTE OTBapa MOTYhHOCT aHaim3e u o0jalImemha
YCIIITHOCTH, OJJHOCHO Hee(hrkacHOCTH nojeauHana. [Ipumapna, myro kopumrheHa Bep3uja
ckxane MOI12002, nokazana je cTabHIHOCT IICHXOMETPH]jCKHX ITapaMeTapa TOKOM BpeMeHa
Ha Pa3JIMYMTUM Y30pLMMa MCTPaXHBamba. I3 Tor pasnora, ca IWbEM Ja Ce 3a10BOJbU
KPHUTEPHjyM EKOHOMUYHOCTH M HE HapyIlle ICUXOMETPH]jCKe KapaKTEePHUCTUKE CKaJIe, CIIpo-
BEJICHA j€ CIIOKEHA KBAaHTUTATUBHO-KBIIAUTATHBHA aHAJIM3a [0JaTaka JOOMjeHUX MpHUMe-
HoM opurnHaise ckane MOIT2002. IToyetna Bep3uja uHcTpyMenTa MOII2002 campxu 55
ajreMa ¥ uMa GopMy ckaine JInmkepToBor THHa. 3a KOHCTPYKIHMjy CKaje MOLUIO Ce OJ
TNIPETIIOCTABKE O YeTBOPO(PAKTOPCKOj CTPYKTYPH MOTHBA OIIITEr TOCTHIHyha: TakMudermhe
ca JpyruMa, OCTBapHBambe IMJbEBA Kao M3BOP 3aI0BOJHCTBA, HCTPAJHOCT Y pean3alyju
IMJbEBA ¥ OpPHjEHTalM]a Ka IUIaHHpamy. Y MOCTYIIKY PERyKIWje IPUMEHeHe Cy KBaHTH-
TaTHBHE M KBaJMTAaTUBHE cTyxauje. CBaka 01 OBUX CTyZAHja CHPOBEACHA je HA MOCCOHOM
Y30pKy — eKcIUIopaTuBHA (akTopka aHanm3a H = 2846, u xonpupmartuBHa (akropcka
a"ammza H = 294 — u yetnpu ¢oxyc rpyme mo 15 ucnuranuka. Ha ocHOBY no0ujenux pe-
3ynTara u3zBojeHo je 20 ajrema Koju umHE cKpaheHy Bep3ujy ckane HazBany MOII20 u
Koja uMa (opMy HeTocTIeHe cKaye camornporeHe. OBako KOHIMITPaHa CKajla MOXKe NMa-
TH 1 (OpMY IIPOTOKOJIA IOCMATpamsa IPH MPOIICHH ONIITEr MOTHBA octurayha. YTBphe-
HO je J]a HHCTPYMEHT MMa jeIMHCTBeHH IIpeMeT Mepema. Pesynrtatn daxropckux anamm-
3a TIOKa3aJIM Cy CTaOWIIHOCT 4eTBOpOo(aKTopcke CTpyKType MoTmBa mocturayha. Ilapa-
METPH PENPE3eHTaTUBHOCTH, TIOY3/IaHOCTH M XOMOT€HOCTH yKa3yjy na MOII20 uma 3amo-
BoJhaBajyhe NMCUXOMeTpHjcKe KapaKTEepHCTHKE. BasbaHOCT MHCTpyMEHTa NMpoBepaBaHa je
IyTeM KOpeJallMOHe aHaJiM3e MOTHBA OIIITEr MOCTUrHyha M IMMEeH3Hja BpeMEHCKe Iep-
CIIEKTHBE, CaMOe(hMKACHOCTH, U JIOKyca KoHTpoe. JloOnjeHn KoeduimjeHTH Kopernarja
yKa3yjy Ha 3a70BoJbaBajyhy Baskanoct ckaie MOIT20 1 BeoMa Cy UHTEpIPETaOMITHY TIPH
oljalmkerby U carjeaBamy MCUXOJONIKOT IpocTopa (hakTopa 3HA4YajHUX 3a MOCTU3Ahe
ycrexa y akTHBHOCTHAMA Kao IITO Cy CIIOPT | Mpeay3eTHUIITBO. Takohe, yTBpljeHa je jacHa
1 cTabWiHa 4eTBOpO(aKTOpcka CTPyKTypa MoTHBa nocturayha. Hasemenm pesynratn
MOTY C€ TPETHUPATH Kao MOTBP/Ia TEOPHjCKOT MOJIA3HILTa 3aCHOBAHOT Ha MEK/IMIICHIOBOM
onpehemy MoTrBa nocturayha. Kparka Bep3uja HHCTpyMeHTa OTBapa U MOTYhHOCT ofpe-
hema HOpMH 32 TIPOLIEHY OBE MOTHBALIMOHE ucTio3nnyje. Kareropuje 3a HopMupame Mo-
Iy o0yXBaTUTH Pa3IM4UTe y3pacTe U MOJI UCIIMTAHHKA, KaTerOpHje CIOPTHCTA U HECTIOp-
THCTa, OHUX KOjU ce 0aBe CIIOPTOM aMaTepCKH U Mpo(eCHOHAHO. Y 001acTH Mpemy3eT-
HMINTBA TOpe]] Y3pacHUX M MOJHUX KaTeropuja, MpH HOPMHUPAy 3HAYajHO je U3JBOjUTH
KaTeropyje OHUX KOjH Cy U3 MpeIy3eTHHIKHIX TOPOMIIA U OHHUX KOjH HICY NMaJI OBaKaB
BUJI Mpey3eTHHIKe corpjanm3anuje. Ckpahena ckana MOIT20 oteapa u MmoryhHoCT nipu-
MEHE Y HCIIUTHBAIbY CETa IPEIUKTOPCKHX BapHjadiN CIIOPTCKE YCIETHOCTH 1 HPeLy3eT-
HIYKe OpujeHTanuje, Oyayhu 1a ce y OBakBOM IHM3ajHY MCTPaXUBAaKka YBEK MPUMEHY)e
CcIIoKeHa U 00MMHa OaTeprja MepHHX HHCTpYMEHaTa.
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Abstract

Active commuting is considered one of the many forms of physical activity that
could increase the level of physical activity among school children. The aim of the
current study was to examine the differences between the health-related fitness of school
children who engage in active and passive commuting to school, and to explore the
associations between active commuting to school and the health-related physical fitness
of school children. A total of 152 children (58 girls and 94 boys), aged 12, from four
primary schools in the Kraljevo area participated in this study. Basic anthropometric
measures were taken along with eight physical fitness tests. Boys who actively commute
had greater upper body muscular endurance and cardiorespiratory fitness, and girls who
were active school commuters had better results in flexibility, explosive power, upper
body muscular endurance, and cardiorespiratory fitness. Linear regression analysis
revealed significant associations between active commuting, and abdominal strength and
cardiorespiratory fitness for boys, and flexibility and upper body muscular endurance for
girls. Considering these positive findings, it is recommended that future studies be
conducted on a larger sample and that they include intensive educational campaigning to
encourage Serbian schoolchildren to practice active commuting to and from school is
likewise recommended.
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AKTUBHHU TPAHCIIOPT JO HIKOJIE,
BMU U 3IPABCTBEHO YCMEPEHU ®UTHEC
YYEHUKA OCHOBHE HIKOJIE

AncrpakT

AKTHBHH TPaHCIOPT C€ CMaTpa jeHOM O MHOTHX (OpMH (PH3HUKE aKTHBHOCTHU KOje
Mory za nosehajy HHUBO (M3HMYKe aKTHBHOCTH KO IIKOJICKe Aere. L{ub oBor ncrpaxusa-
Ba OO je 1a ce UCTHUTajy pa3ike u3Mely ydeHuKa Koju KOpHCTe aKTHBHU M ITaCHBHU
TPAHCIIOPT 0 LIKOJIE Y HUBOY 3APaBCTBEHO YCMEPEHOT (PUTHECA, Ka0 U J1a Ce UCTPAXKE Be-
3¢ u3Mel)y aKTUBHOT TpaHCHOpPTa 0 IIKOJIE U 3IPaBCTBEHO yCMEPEHOT (PUTHECA KOA yue-
HHKa OCHOBHE 1IKoue. McrpaxkuBameM je oOyxsaheHo ykynHO 152 yuenuka (58 neBojun-
1a u 94 nedaka), crapocty 12 rogyHa U3 4eTHPY OCHOBHE IIIKOJIE ca Mozpy4ja rpana Kpa-
JbeBa. M3mepene cy oCHOBHE aHTPOIOMETPH]CKE MEPE U IMPUMEEHO je 0caM TeCTOBa 3a
MpoLeHy (U3MYKe CIIPEeMHOCTH. Jlommuio ce 10 ca3Hama Ja Cy JIedal KOjH MPaKTHKYjy
AKTHBHY TPAHCIOPT MMaJM Behy MUIIMNHY M3Ip>KJBUBOCT TOPE-ET JIeNa Tela U BUIIM HU-
BO KapAMOPeCIIPaTOpHE CIIPEMHOCTH, a Ja Cy JIeBOjUHIIE KOje aKTUBHO IyTYjy JIO IIKOJIe
1 HazaJ UMajy 60by (IeKCHOMIHOCT, eKCIUIO3UBHY CHAry HOTY, MHIIMIHY H3JP>KJBUBOCT
TOPHLET JIeNa Teja M KapIHOPECIUPaTOpHy CIIPEMHOCT. Pe3ynTaTtu nmuHeapHe perpecuoHe
aHANM3E Cy TOKAa3aJIM 3HAaYajHy MOBE3aHOCT U3Mel)y akTHBHOT TpaHCIOpTa, cHare Mummuha
ablloMeHa ¥ KapIHOpeCIIMpaToOpHOT (UTHECA KOJ Jiedaka, Te (pIeKCHOMIHOCTH 1 MuInh-
HE M3JIPXKJbHBOCTH TOPE-ET JIeNa Tena KoA AeBojuria. Vimajyhu y BUIy MO3UTHBHE pe3yil-
TaTe OBOT HCTPAKKBama, IPEropydyje ce Aa Oyayha nctpaxuBama o0yxsare Behn y30pax
Y MHTCH3UBHE 00pa30BHE KaMIIamke, Kako O ce IIKOJICKA JIeNa y HaIllo] 3eMJbU MOACTAKIIA
na 'y Behoj MepH IPaKkTHKYjy aKTUBHHU TPAHCHOPT JI0 U U3 LIKOJIC.

Kibyune peun: mKxoscka nena, pu3ndKa akTHBHOCT, MOTOPHYKE CIIOCOOHOCTH.

INTRODUCTION

Decreased levels of physical activity, a sedentary lifestyle, and an
epidemic of childhood obesity represent public health crises on a global
level (Villa-Gonzéalez, Barranco-Ruiz, and Evenson, 2018). Since an
overweight status during childhood and adolescence is associated with in-
creased morbidity and mortality in later life (Dietz, 1994; Must et al.,
1999), the World Health Organization (WHO) has published recommen-
dations on physical activity and sedentary behaviour for children and ado-
lescents. These recommendations state that children should accumulate at
least 60 minutes of moderate-to-vigorous physical activity daily (WHO,
2010). Apart from well the documented changes in the motor behaviour
of young children, it has been suggested that the positive self-image that
younger primary school pupils have about themselves is a good prerequi-
site of an effective physical education class (Buisi¢, Cveji¢, and Pejovic,
2019). Some authors consider active commuting to school an important
and missed opportunity for physical activity, because most children
commute to and from school 5 days per week during the school year (Da-
vison, Werder, and Lawson, 2008; Chillén et al., 2011).
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Active commuting, in the forms of walking or cycling, followed
the overall trend of physical activity decrease, and has consistently been
declining over the last 30 years (Mendoza & Liu, 2014). Some authors
suggest that various interventions are needed to reverse this trend (Villa-
Gonzalez et al. 2018). While increases in children’s weight have coincid-
ed with declines in active commuting to and from school (Salmon, Tim-
perio, Cleland, & Venn, 2005), several systematic reviews reported posi-
tive associations between active commuting to school and cardiorespira-
tory fitness in youth (Larouche et al., 2014; Lubans, et al., 2011). The as-
sociation between active commuting to school and health-related physical
fitness has been studied in adolescents (Madsen et al., 2009; Meron et al.,
2011) and in children (Cooper et al., 2008; Ostergaard et al., 2013). The
majority of the studies that reported associations between active commut-
ing to school and the health-related physical fitness of schoolchildren
primarily focused on cardiorespiratory fitness. One of the few studies that
explored associations between active commuting to school and the health-
related physical fitness of schoolchildren reported that active commuting
to school was significantly associated with higher levels of both speed-
agility and lower body muscular fitness in boys and girls, respectively
(Villa-Gonzalez, Ruiz, and Chillén, 2015). Interestingly, these authors
stated that there were no significant associations between active commut-
ing to school and cardiorespiratory fitness. Every effort to increase physi-
cal activity among youth should be considered an essential component of
the extended strategy needed to hinder the global obesity epidemic. Many
forms of physical activity could be targeted, including regular physical
education classes, extracurricular physical activities, various forms of
sports, and active commuting.

Considering the lack of literature on associations between active
commuting to school and the health-related physical fitness of school-
children, especially in Serbia, the purpose of the study was twofold: (1) to
examine differences in the health-related physical fitness between school-
children who engage in active and passive commuting to school; and (2)
to explore the associations between active commuting to school and both
aspects of health-related physical fitness of schoolchildren — cardiorespir-
atory and muscular fitness, respectively. We agree with the notion that
school, with its teachers, institutional role, and authority can contribute to
the promotion of healthy habits among schoolchildren (Petrovi¢, Mom¢i-
lovi¢, and Pelemis, 2022), and that our findings will be a valuable addi-
tion to the current knowledge on the matter.
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METHODOLOGY
Sample

A total of 152 school children participated in the study. The sample
consists of 58 girls and 94 boys. The mean age for the girls was 12.43
(SD 0.50), and the mean age for the boys was 12.21 (SD 0.41). The sam-
ple includes children from four schools (urban and suburban) in a wide
range of socio-economic backgrounds, and reflects the population of chil-
dren attending schools in the Kraljevo area.

Measures

The physical fitness of schoolchildren was assessed through eight
tests: (1) the single leg stance; (2) hand tapping; (3) leg tapping; (4) for-
ward bend; (5) standing broad jump; (6) sit-ups; (7) bent arm hang, and
(8) 6 min lap run (reduced Cooper test). The first seven tests were select-
ed from the test battery of Kureli¢ et al. (1975). The reduced Cooper test
was used as a recommended test of the cardiorespiratory fitness of chil-
dren (Fjartoft, Pedersen, Sigmundsson, & Vereijken, 2011). The anthro-
pometric measures taken include height, weight, and BMI, which was
calculated using the standard equation (BMI = weight (kg)/height (m2)).
Commuting to school was measured through a supervised questionnaire
at school. Active commuting was assessed through responses to the ques-
tion: “How do you typically get to and from school?”” Participants had on-
ly the option of selecting one main mode, meaning that information on
multimode trips, such as walking to or from public transport hubs, was
not obtained. This variable was used to derive a two-category exposure
variable for the purposes of this study: (1) passive transport (private car,
taxi/minicab, motorcycle/moped/scooter, bus); and (2) active transport
(walking or cycling). Measurements were taken during the last week of
May, before the end of the academic year. The description of the partici-
pants is presented in Table 1.

Table 1. Descriptive statistics of participants

Characteristics Boys Girls
Number of active commuters (%) 60 (63.8) 34 (58.6)
Number of passive commuters (%) 34 (36.7) 24 (41.3)
Age (years), Mean (SD) 12.21 (0.41) 12.43 (0.50)
N 94 58

Data Analysis

The normality of the variables was assessed using the Kolmogo-
rov-Smirnov test. Differences between participants that use active and
passive transport of non-normal variables were tested by using the non-
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parametric Mann-Whitney U-test. The Student’s t-test was used for nor-
mal variables. For the statistical processing of the results of using active
transport to and from school, linear regression analysis was conducted in
the statistical programme IBM SPSS v.23. The dependent variable was
the type of transport to and from school (1 = walking or cycling; 0 = pri-
vate car, taxi/minicab, motorcycle/moped/scooter, bus). Independent var-
iables were the eight fitness tests (the single leg stance, hand tapping, leg
tapping, forward bend, standing broad jump, sit-ups, bent arm hang, and 6
min lap run (reduced Cooper test), along with BMI.

RESULTS

The male participants’ characteristics and mean differences can be
found in Table 2. The mean values for BMI indicate that boys who com-
mute actively and passively all fall into the category of a healthy weight
for their age and sex, with BMI cut-off points ranging between 15.47 and
21.37 (Cole & Lobstein, 2012). The results of the Mann-Whitney U-test
and the Student’s t-test revealed differences between boys who commute
actively and passively, and these differences are reflected in weight,
height, and BMI (p<0.01). Boys who commute passively were signifi-
cantly heavier, taller, and had a higher BMI. Among the physical fitness
tests, significant differences were found in the bent arm hang, and the re-
duced Cooper test, on which boys who commute actively had better re-
sults (p<0.05).

Table 2. Descriptive characteristics (mean * sd) of the study sample
variables stratified by means of commuting for boys
(AC — active commuting; PC — passive commuting)

Variable AC Boys PC Boys p
Mean (SD) Mean (SD)

Weight (kg) 48.25 (8.83) 55.25 (11.88) 0.01™
Height (cm) 156.38 (6.75) 160.60 (7.37) 0.01"
BMI (kg/m2) 19.63 (2.77) 21.30 (3.63) 0.01"
Single leg stance 18.39 (13.49) 16.70 (9.30) 0.84
Hand tapping 3578 (3.77) 3659 (4.65) 0.36
Leg tapping 2940 (299) 2941 (3.17) 0.74
Forward bend 3456 (6.93) 3219 (6.93) 0.11
Standing broad jump 166.20 (23.21) 162.13 (27.88) 0.81
Sit-ups 2167 (4.34) 1879 (7.15) 0.09
Bent arm hang 28,51 (19.21) 21.58 (15.28) 0.05™

Reduced Cooper test 1077.67 (126.33) 1016.18 (161.09)  0.05"
*Significant difference between active and passive commuters
Mann-Whitney U-test, p<0.05.
“Significant difference between active and passive commuters
Student’s t-test, p<0.05.
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The female participants’ characteristics and mean differences are
presented in Table 3. The mean values for BMI indicate that girls who
commute actively and passively all fit in the category of a healthy weight
for their age and sex, with BMI cut-off points ranging between 15.86 and
21.97 (Cole & Lobstein, 2012). No significant differences existed in
weight, height, and BMI between girls who commute actively and pas-
sively. Significant differences in three physical fitness tests were found
between girls who commute actively and passively. Girls who commute
actively had better results in the forward bend, standing broad jump, bent
arm hang, and the reduced Cooper test (p<0.05 in all four tests).

Table 3. Descriptive characteristics (mean * sd) of the study sample
variables stratified by means of commuting for girls
(AC — active commuting; PC — passive commuting)

Variable AC Girls PC Girls p
Mean (SD) Mean (SD)

Weight (kg) 50.26 (8.35) 50.34 (9.65) 0.97
Height (cm) 159.35 (6.38) 15856 (8.39) 0.68
BMI (kg/m2) 19.75 (2.66) 199 (252) 0.83
Single leg stance 26.78 (17.61) 20.90 (11.83) 0.32
Hand tapping 35.65 (4.05) 36,54 (5.50) 0.42
Leg tapping 29.15 (3.46) 30.33 (4.20) 0.25
Forward bend 4041 (7.21) 3650 (8.06) 0.05"
Standing broad jump 152.67 (17.60) 142.68 (20.50) 0.05™
Sit-ups 18.88 (4.47) 1829 (3.66) 0.94
Bent arm hang 17.29 (10.50) 12.44 (6.38) 0.05

Reduced Cooper test  991.18 (102.53)

927.08 (127.02)  0.05"

*Significant difference between active and passive commuters Mann-Whitney U-test,
p<0.05/
*Significant difference between active and passive commuters Student’s t-test, p<0.05.

Table 4. Results of linear regression analysis for active commuting,
BMI and physical fitness tests of boys and girls

Variable Active commuting
Boys Girls

B SE p B SE p
BMI 0.03 0.02 0.32 0.03 0.03 0.51
Single leg stance -0.03 0.02 0.23 -0.07 0.02 0.01
Hand tapping 0.06 0.07 0.43 -0.05 0.18 0.64
Leg tapping 0.18 0.10 0.08 021 0.13 0.11
Forward bend 0.01 0.04 0.98 0.06 0.06 0.33
Standing broad jump -0.03 0.01 0.06 0.05 0.03 0.20
Sit-ups -0.21 0.06 0.01 0.10 0.10 0.32
Bent arm hang -0.01 0.02 0.93 -0.12 0.05 0.03
Reduced Cooper test  -0.01 0.01 0.05 -0.01 0.01 0.82

Furthermore, higher scores in the single leg stance (B = -0.07; p<0.01) and bent arm
hang (8 =-0.12; p<0.03) were detected in girls. The results remained consistent when
an analysis excluding BMI was performed.
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The associations between active commuting to school, BMI, and
health-related physical fitness are shown in Table 4. Active commuting to
school was associated with abdominal muscle strength (Sit-ups; £ = -0.21;
p<0.01), and cardiorespiratory fitness (Reduced Cooper test; B = -0.01;
p<0.05) in boys.

DISCUSSION

The primary aim of this study was to explore the differences be-
tween school children who commute actively and passively. Boys and
girls who are active school commuters had better results in several physi-
cal fitness tests. Boys who are active commuters showed greater shoulder
girdle muscular endurance (bent arm hang) and cardiorespiratory fitness
(reduced Cooper test), while girls who are active commuters outper-
formed their less active peers in flexibility (forward bend), explosive
power (standing broad jump), shoulder girdle muscular endurance (bent
arm hang), and cardiorespiratory fitness (reduced Cooper test). These
findings are similar to the results of the study conducted by Villa-
Gonzélez, Ruiz, and Chilldn (2015), which note that boys and girls who
commute actively had greater speed-agility (although a slight difference)
and muscle strength of the lower body, respectively, than boys and girls
who were less active school commuters. Basic anthropometric measures
(height, weight, and BMI) were significantly higher in boys who are pas-
sive commuters, and that can be a plausible explanation for the better re-
sults in muscular endurance and cardiorespiratory fitness of boys who are
active commuters. That is in agreement with literature showing that sub-
jects (7-12 years old) with a higher BMI and body mass had lower per-
formances on all tests requiring propulsion, or lifting of the body mass,
and endurance (Casajls, Leiva, Villarroya, Legaz, & Moreno, 2007).
Similar to the results of this study, the findings of another study con-
firmed significant differences between girls who are active and passive
commuters in the following: standing broad jump, bent arm hang, 10x5 m
sprint, plate tapping, sit-ups, and 20-m shuttle run (Van de Kop, Tous-
saint, Janssen, Busch, & Verhoeff, 2021).

Furthermore, the present study found more differences in favour of
active commuters in relation to cardiorespiratory fitness (Reduced Cooper
test) for both boys and girls, which is in concordance with the study con-
ducted on a sample of Danish and Norwegian children who were active
commuters and cycled to school (Cooper et al., 2006; Ostergaard, Kolle,
Steene-Johannessen, Anderssen, & Andersen, 2013). These findings sup-
port the notion that incorporating more walking into the daily routine
should be seen as an important goal in the long-term maintenance of the
initial increases in physical activity (Ekblom & Astrand, 2000; Owen,
Leslie, Salmon, & Fotheringham, 2000).
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The second intent of this study was to explore the associations be-
tween active commuting to school and health-related physical fitness
(cardiorespiratory and muscular fitness) of schoolchildren. A significant
association was detected between active commuting to school, and ab-
dominal muscle strength and cardiorespiratory fitness in boys, which is
consistent with other studies (Chillén et al., 2010; Sandercock & Ogun-
leye, 2012). The results of the study showed that a significant association
exists between active commuting to school, and balance (Single leg
stance) and shoulder girdle muscular endurance (Bent arm hang) in girls.
Other authors found significant correlations between physical fitness,
measured by eight physical fitness tests, and the overall level of physical
activity, objectively measured with the accelerometer (57,1% active
commuters) in girls ages 11 and 12 (Puri¢, Bogataj, Zovko & Sember, 2021).

A strong point of this study is the fact that the sample included
children from four schools (urban and suburban), from a wide range of
socio-economic backgrounds and, thus, reflected the population of chil-
dren attending schools in the Kraljevo area. However, there are several
limitations that should be considered when interpreting the findings of
this study. The first limitation is the relatively small sample of partici-
pants. The cross-sectional nature of the study design limits causal infer-
ences. Active commuting was not assessed and analysed separately
(walking, cycling), but categorically (active or passive commuters). Other
studies have found smaller effects for walking than for cycling (Flint &
Cummins, 2016). Data from this study did not include the separate body
weight status of the participants (underweight, healthy weight, over-
weight and obese). Further studies, those with more objective measures,
should be considered.

CONCLUSION

The present study indicates that boys and girls who are active
commuters have an advantage in several health-related fitness parameters
over their peers who are passive commuters. The most apparent ad-
vantage was in cardiorespiratory fitness, in both boys and girls. It is a fact
that children have to travel to and from school in some manner every day,
and that should be viewed as an opportunity to gain multiple benefits
from physical activity. To the best of our knowledge, no organised educa-
tional campaign in our country encourages active commuting to and from
school. Considering its low-cost, high-gain potential, that should be a pri-
ority for our educational authorities.



Active Commuting to School, BMI, and Health-Related Fitness of Primary School Students 589

REFERENCES

Buisi¢, S., Cveji¢, D., and Pejovié, T. (2019). Aspects of the self-concept of younger
school children as important factors for active participation in physical
education teaching. Teme, 43(1), 19-31.

Casajus, J.A., Leiva, M.T., Villarroya, A., Legaz, A., & Moreno, L.A. (2007).
Physical Performance and School Physical Education in Overweight Spanish
Children. Annals of Nutrition & Metabolism, 51(3), 288-296.

Chillén, P., Ortega, F.B., Ruiz, J.R., Veidebaum, T., Oja, L., Maestu, J., & Sjostrom,
M. (2010). Active commuting to school in children and adolescents: An
opportunity to increase physical activity and fitness. Scandinavian Journal of
Public Health, 38, 873-879.

Chillon, P., Evenson, K., Vaughn, A., et al. (2011). A systematic review of
interventions for promoting active transportation to school. International
Journal of Behavioral Nutrition and Physical Activity, 8(1)-17.

Cole, T.J., Lobstein, T. (2012). Extended international (IOTF) body mass index cut-
offs for thinness, overweight and obesity. Pediatric Obesity, 7(4), 284-294.

Cooper, A.R., Wedderkopp, N., Jago, R., Kristensen, P.L., Moller, N.C., Froberg, K.,
Page, A.S., & Andersen, L.B. (2008). Longitudinal associations of cycling to
school with adolescent fitness. Preventive Medicine, 47, 324-328.

Cooper, A.R., Wedderkopp, N., Wang, H., Andersen, L.B., Froberg, K., & Page, A.S.
(2006). Active travel to school and cardiovascular fitness in Danish children
and adolescents. Medicine & Science in Sports & Exercise, 38, 1724-1731.

Davison, K.K., Werder, J.L., and Lawson, C.T. (2008). Children’s active commuting
to school: Current knowledge and future directions. Preventing Chronic
Disease, 5(3), A100.

Dietz, W.H. (1994). Critical periods in childhood for the development of obesity. The
American Journal of Clinical Nutrition, 59, 955-959.

Puri¢, S., Bogataj, S., Zovko, V., & Sember, V. (2021). Associations Between
Physical Fitness, Objectively Measured Physical Activity and Academic
Performance. Frontiers in public health, 9, 778837.

Ekblom, B., Astrand, P.O. (2000). Role of physical activity on health in children and
adolescents. Acta Paediatrica, 89, 762—764.

Fjartoft, 1., Pedersen, A.V., Sigmundsson, H., Vereijken, B. (2011). Measuring
physical fitness in children who are 5 to 12 years old with a test battery that is
functional and easy to administer. Physical Therapy, 91(7), 1087-1095.

Flint, E., & Cummins, S. (2016). Active commuting and obesity in mid-life: cross-
sectional, observational evidence from UK Biobank. Lancet Diabetes &
Endocrinology, 4(5):420-435.

Kureli¢, N., Momirovi¢, K., Stojanovi¢, M., Sturm, J., Radojevi¢, B. & Viski¢-Stalec,
N. (1975). Structure and development of morphological and motor dimensions
in youth. Belgrade: Institute for the Scientific Research of the Faculty of
Physical Education.

Larouche, R., Saunders, T.J., Faulkner, J., Colley, G.E., Tremblay, M. (2014).
Associations between Active School Transport and Physical Activity, Body
Composition, and Cardiovascular Fitness: A Systematic Review of 68 Studies.
Journal of Physical Activity and Health,11, 206-227.

Lubans, D., Boreham, C., Kelly, P., et al. (2011). The relationship between active
travel to school and health-related fitness in children and adolescents: A
systematic review. International Journal of Behavioral Nutrition and Physical
Activity, 8(5), 1-12.



590 A. Gadzi¢, . Vuckovi¢

Madsen, K.A., Gosliner, W., Woodward-Lopez, G., & Crawford, P.B. (2009).
Physical activity opportunities associated with fitness and weight status
among adolescents in low-income communities. Archives of Pediatrics &
Adolescent Medicine, 163, 1014-1021.

Mendoza, J.A., & Liu, Y. (2014). Active Commuting to Elementary School and
Adiposity: An Observational Study. Childhood obesity, 10(1), 34-41.

Meron, D., Rissel, C., Reinten-Reynolds, T., & Hardy, L.L. (2011). Changes in active
travel of school childrenfrom 2004 to 2010 in New South Wales, Australia.
Preventive Medicine, 53, 408-410.

Must A, Spadano J, Coakley EH, Field AE, Colditz G, Dietz WH: The disease burden
associated with overweight and obesity. JAMA, 282, 1523-1529.

Ostergaard, L., Kolle, E., Steene-Johannessen, J., Anderssen, S.A., & Andersen, L.B.
(2013). Cross sectional analysis of the association between mode of school
transportation and physical fitness in children and adolescents. International
Journal of Behavioral Nutrition and Physical Activity, 10(1), 1-7.

Owen, N., Leslie, E. Salmon, J., & Fotheringham, M.J. (2000). Environmental
determinants of physical activity and sedentary behavior. Exercise and Sport
Sciences Reviews, 28, 153-158.

Petrovi¢, J., Moméilovi¢, & Pelemis, V. (2022). Gender as a determinant of parents
and children’s attitudes toward the inclusion of sports branches into the
elementary school curriculum. Teme, 47(4), 851-867.

Salmon, J., Timperio, A., Cleland, V., & Venn, A. (2005). Trends in children’s
physical activity and weight status in high and low socio-economic areas of
Melbourne, Victoria. Australian and New Zealand Journal of Public Health,
29(4), 337-341.

Sandercock, G.R.H., Ogunleye, A.A. (2012). Screen time and passive school travel as
independent predictors of cardiorespiratory fitness in youth. Preventive
Medicine, 54, 319-322.

Van de Kop, H., Toussaint, H., Janssen, M., Busch, V., & Verhoeff, A. (2021).
Improving Physical Activity Levels in Prevocational Students by Student
Participation: Protocol for a Cluster Randomized Controlled Trial. JMIR
research protocols, 10(7), e28273.

Villa-Gonzélez, E., Barranco-Ruiz, Y, Evenson, K.R., and Chillon, P. (2018).
Systematic review of interventions for promoting active school transport.
Preventive Medicine, 111, 115-134.

Villa-Gonzélez, E., Ruiz, J.R., & Chillon, P. (2015). Associations between Active
Commuting to School and Health-Related Physical Fitness in Spanish School-
Aged Children: A Cross-Sectional Study. International Journal of
Environmental Research and Public Health, 12, 10362-10373.

WHO, 2010. Global recommendations on physical activity for health. WHO Press,
Switzerland.



Active Commuting to School, BMI, and Health-Related Fitness of Primary School Students 591

AKTUBHHU TPAHCIIOPT JO HIKOJIE,
BMU U 3IPABCTBEHO YCMEPEHU ®UTHEC
YYEHUKA OCHOBHE HIKOJIE

Adgexcanaap Naupuh', Wrop Byuxosuh?
'Yaugepsurer Cunrumyrym, OaKyirer 3a GU3MUKY KyITypy ¥ MEHAIMEHT Y CTIOPTY,
Beorpan, Cpouja
2yuuBepsurer y bamoj Jlymu, DakyireT (U3HUIKOr BaCIUTamba U criopTa, Bama Jlyka,
Bocna u Xepuerosusa

Pe3ume

AKTHBHH TPAHCIIOPT [0 IIKOJIE, TIOPE]l PEIOBHUX YacoBa (M3MUKOT BaCIIUTamba, BaH-
HACTaBHUX (DM3MYKUX aKTHBHOCTH M Pa3sHHUX OOJIMKa CHOPTa, CMaTpa Ce jeIHUM O] MHO-
rux obmrka (HU3UYKe aKTUBHOCTH KOjU OM MOIIIM OWTH YCMEpEHH Ka Liiby moBehama Hu-
B0a (hM3MYKE AKTUBHOCTH ILKOJICKE Jietie. L[1yb oBOT MCTTpaXkuBama O1o je a ce UCTIUTajy
paznuke u3Mel)y IIKOJICKe Aele Koja KOPUCTe aKTUBHY MM TACUBHH TPAHCIIOPT y 37paB-
CTBEHO yCMepEeHOM (pU3MYKOM (PUTHECY, Kao M [1a Ce UCIHTA MOBE3aHOCT M3Mel)y aKTHB-
HOT TpaHCIOpTa ca 00a acIieKTa 3paBCTBEHO ycMepeHOr (hH3MUKOr (pHTHECA — Kapirope-
CIMPATOPHOT ¥ MUIIMDHOT - KOJ| YUeHHKa OCHOBHE IIIKOJIE. Y MCTPayKHUBAmbY j€ YUeCTBO-
BaJIo yKymHO 152 mene (58 nmeBojumia m 94 nedaka) y3pacra o 12 ropuHa M3 4eTHpu
OCHOBHE 1IKoJe ca moapydja Kpaseea. M3mepene cy OoCHOBHE aHTPOIIOMETPHjCKE Mepe
(BucuHa, TexxuHa, BMI) u ocam TectoBa usnukor ¢puTHECa (CTajarbe Ha je/IHOj HO3H, Ta-
IIMHT PYKOM, TallUHT HOTOM, JyOOKH MPETKIIOH, CKOK Y JaJb, OU3amke TPYMa, U3IpiKaj Y
3rudy u peaykoBanu KymepoB tecT (Tpuame y Kpyr o 6 MuHyTa). Jlomnwio ce 10 casHama
Jla Cy Jedaly, KOju Cy KOPUCTHIN aKTUBaH TPAHCIIOPT, IMaJX 00JbY MUIIMNHY U3IpKIBH-
BOCT PaMEHOT T10jaca ¥ KapJJMOPECIIMPATOPHU (UTHEC, a Jia Cy ACBOjUHULE KOje CYy KOpH-
CTUJIC aKTUBHH TPAHCTIOPT Ouiie 60Jbe Y (PIEKCHOMITHOCTH, EKCIUIO3UBHO] CHA3H, MHUIIHH-
HOj U3IPKJbHBOCTH paMEHOT Tojaca 1 KapIHopecnpaTopHoM ¢utHecy. Pesynratn nmHe-
apHe perpecuje 3a akTHBHHU TPaHCIOPT 1o 1mKoie, BMU n tecroe ¢usmuakor ¢urHeca se-
Yaka ¥ JIeBOjYMIIa IOTBPIMIM Cy CTATHCTUYKH 3HAYajHy IMOBE3aHOCT M3Mel)y aKTHBHOT
TPaHCIOPTA U CHAre TpOyIIHe MYCKyJIaType U KapAHOPECIMPATOpHOT (hUTHECA KOJ Jeda-
Ka, Kao 1 Be3y HCTOT ca (hIIeKCHOMITHOCTH U U3IP>KJFMBOCTH MUIIKha paMeHor 1ojaca KoJ
JeBojunna. Y3umajyhu y o03up oBe MO3UTHBHE pe3yJrare, Ipenopydyjy ce Oymyhe cry-
IMje ca 00jeKTHBHUjUM MepEmHMa U OPraHU30BaHOM 00Pa30BHOM KaMITAKOM 32 TOJCTH-
L[aFke AKTHBHOT ITyTOBamsa JI0 ¥ OJ1 LIIKOJIE Y HAIIIOj 3EMJBHL.
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Abstract

One of the more important preconditions for successful inclusion is the teachers’ high
level of self-efficacy. Therefore, the aim of this pilot study was to determine the self-
efficacy of physical education teachers in the process of inclusion of children with physical
disabilities, intellectual disabilities, and visual impairment. The study was carried out on a
sample of 38 physical education teachers, aged 50.89 + 10.56 years, working in elementary
schools on the territory of the city of Nis. To evaluate self-efficacy, the Serbian version of
the Situational-specific Self-efficacy and Inclusion Students with Disabilities in Physical
Education questionnaire was used. The results indicated that physical education teachers
have moderate levels of self-efficacy (3.70). Based on types of disability, the greatest
degree of self-efficacy was noted for intellectual disability (3.77), followed by physical
disability (3.71), and visual impairment (3.60). The results of the Friedman test showed
that the obtained differences were not statistically significant (p= 0.76). The results of the
Mann-Whitney U-test showed that gender (p=0.189) and teaching experience (p=0.970) do
not lead to statistically significant differences in the self-efficacy of physical education
teachers. This pilot study represents a foundation for future studies, which would include a
greater number of respondents. In addition, it is necessary to study other factors which can
impact self-efficacy, such as direct teaching experience involving children with disabilities,
private acquaintance with children with disabilities, the level of academic education in the
field of adaptive physical exercise, and attendance of additional workshops.
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CAMOE®UKACHOCT HACTABHUKA
Y IPUMEHU UHKJIY3UJE HA YACOBUMA
OU3NYKOI BACIIUTAIBA

AncrpakT

Jeman on OMTHHX ycllOBa 3a YCIIEIIHO cIpoBoheme MHKITy3Hje jecTe BUCOK HHUBO
caMoe(uKacHOCTH HacTaBHHKA. C TUM y Be3H, Wb OBOT IIJIOT HCTPaKHBama je 1a
YIBpIH caMOe(hUKaCHOCT HACTABHHKA (DU3MUKOT BACIUTAmha NMPUINKOM HHKITY3HjU
Jere ca GU3MYKUM, MHTEJICKTYalHUM U BU3YEJIHUM MHBaIMIMTEeTHMa. McTpakuBarme
j€ CIIpoBeIeHO Ha y30pKy o7 38 HacTaBHHMKa (PM3UUKOT BacHHTama 00a Moja, cTapo-
ctu 50.89 + 10.56 roxuHa, Koju pajie y OCHOBHMM LIKOJIaMa Ha TepUTOpHju rpana Hu-
ma. 3a mpoueHy camoeMKacHOCTH KopHInheHa je cprcka Bep3uja ynutHuka Cury-
alroHa caMOe()MKACHOCT M MHKJIY3Hja yYeHHKa Ca MHBAIUIUTETOM Y (GU3HYKOM Ba-
cnutamy. JloOujeHn pe3ynTaTH Cy HOKa3ald Ja HACTaBHHLM (U3MYKOT BaCIUTama
nmajy ymepeHy camoeduxacaoct (3.70). Y ogHOCY Ha BPCTY MHBaJIMIWUTETa, HajBehy
caMOe(HMKaCHOT Cy MOKa3aJlk KO MHTENEKTyalIHor uHBanuaurera (3.77), Te kox ¢pu-
3ugkor uHBamMauTera (3.71), mok je HajMama camoedukacHOCT 3abenexeHa KOJ
BusyenHor uuBanuautera (3.60). Pesynratn ®dpuamaHoBOr Tecta Cy HOKaszamu aa
nobujeHe pasiavke HUCY Omiie W CcTaTUCTHUKU 3HadajHe (p= 0.76). Pesynratm MeH-
ButHujesor Tecra cy nokazamu aa noi (p=0.189) u pagau crax (p=0.970) He noBOzE
IO CTaTHCTHYKM 3HA4YajHUX pa3iuKa y caMOe(HKaCHOCTH HACTaBHUKAa (QHU3UIKOT
BacnuTama. CIpOBEACHO MMIIOT NCTPAXKUBAKE TIPEACTABIbA OCHOBY 32 HOBA MCTPAXKH-
Bama, ca BehuM Opojem ucnuraHuka. Takole, MOTPeOHO je HCTPAXHUTU U Jpyre
(axkTope Koju MOTY MMaTH YTHIa] Ha caMOe(HKACHOCT, Ka0 Ha IPHUMep HCKYCTBO y
paxy ¥ IO3HACTBO Ca AEIOM ca MHBAJIHIWTETHUMA, aKaJeMCKo o0pa3oBame U3 ajal-
THUBHOT (pU3HUKOT BeXKOAha M T0JaTHH CEMHHAPH.

K/byuyHe peun:  ydeHUIM, HBATMANTET, CAaMOE(UKACHOCT, aAaITHPAHO (PHU3HIKO
BaCIHTAbE.

INTRODUCTION

The aim of inclusive education is to transform education systems
to suit the needs of a diverse group of learners. It makes provisions for the
equal participation of individuals with disabilities (physical, social, and/or
emotional) in various learning environments, but does not exclude per-
sonal choice, special assistance, and specialised facilities for such indi-
viduals (UNESCO, 2005). Simply placing a child with a disability into a
group of other children is not inclusion (Block, 2016; Tindall, Culhane &
Foley, 2016). Inclusion requires the psychological and social acceptance
of children with disabilities and developmental issues. Successful inclu-
sion must be beneficial for all the factors which are a part of it, and that
includes children with disabilities, their typically developed peers, teach-
ers, and the parents of both groups of children (Hutzler, Zach & Gafni,
2005)

Inclusion in physical activity should enable all individuals, irre-
spective of their ability, to take part in physical activity in the same envi-
ronment as their peers, with individualised support and attention. There
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are five different types of inclusion in physical activity which make up
the inclusion spectrum. This includes the following types: Adapted activi-
ties, Parallel activities, Open activity, Reverse integration, Separate activ-
ities (Rouse, 2009).

Successful inclusion in a learning environment and, thus, in physi-
cal education depends on a large number of factors, such as the material-
technical conditions in the school needed for proper inclusion, the physi-
cal education (PE) teachers’ attitudes toward inclusion, and other factors
in the educational system. One of the more important conditions for suc-
cessful inclusion is the creation of positive attitudes towards it, and the
increase in the self-efficacy of teachers (Block & Crause, 2010; Yada,
Leskinen, Savolainen, & Schwab, 2022).

Self-efficacy (SE) represents one of the basic concepts of the so-
cial-cognitive theory of Albert Bandura. He conceptually determined self-
efficacy to be the belief of a person regarding their own abilities of organ-
ising and realising certain activities needed to fulfil a desired goal. SE re-
flects how certain an individual is that they possess the personal capaci-
ties which allow them to control the outcomes of set aims, despite ob-
structive events, difficulties, and obstacles (Bandura, 1997). According to
Sharma, Loreman, and Forlin (2011), SE in inclusive education repre-
sents the belief of teachers that they possess suitable capacities, as well as
knowledge, and the possibility of developing their inclusive practice. The
SE of teachers and, thus, of PE teachers is defined as the evaluation of
one’s own abilities to plan, organise, and perform activities which are
needed to achieve the set aims of education (Skaalvik & Skaalvik, 2007).

There is a high association between the perceived SE of PE teach-
ers and their attitudes toward inclusion. Therefore, based on the results of
several studies (Hutzler, Meier, Reuker, & Zitomer, 2019), teachers who
feel they are competent enough to teach in an inclusive environment have
more positive attitudes, or favour inclusion. When it comes to inclusion in
the learning environment and the attitudes of PE teachers towards includ-
ing children with disabilities in the regular learning environment, accord-
ing to an extensive study (Hutzler et al., 2019), which included 75 stud-
ies, the SE of PE teachers could be influenced by factors such as experi-
ence in teaching children with disabilities, or other forms of contact with
them in the family or in the community. Furthermore, both practical and
theoretical knowledge obtained from teaching physical education to chil-
dren with various forms of disabilities could have a significant impact. In
addition, individual factors, such as gender and age, could also have an
impact. In addition to these factors, the type and level of disability could
also have an impact on the SE of PE teachers. What kind of effect the fac-
tors have on SE, among other things, also depends on the country in
which the testing is being carried out, due to existing cultural, and other
differences. As a result, it is necessary to carry out studies in each country



596 B. Jorgi¢, A. Mir¢i¢, M. Aleksandrovi¢, S, Pordevi¢, M. Hadzovi¢

individually. The significant impact of some of the aforementioned fac-
tors on the attitudes and SE of PE teachers, as well as on successful inclu-
sion, was determined in numerous studies (Hutzler et al., 2005; Ozer et
al., 2013; Taliaferro, Hammond, & Wyant, 2015; Reina, Hemmelmayr, &
Marroquin, 2016; Hutzler, & Daniel-Shama, 2017a; Selickaite, Hutzler,
Pukenas, Block and Reklaitiene, 2019; Antala, Pruzek, & Popluharova,
2022).

The SE of teachers toward inclusion in physical education first
started receiving attention some 20 years ago, and has in particular been
the focus of study for the past 10 years (Reina et al., 2016; Hutzler &
Daniel-Shama, 2017a; Hutzler & Barak, 2017b; Selickaité, Hutzler,
Pukénas, Block, & Réklaitiené, 2018; Reina, Ferriz, & Roldan, 2019; Sel-
ickaité et al., 2019; Alhumaid, 2021; Teng, Yeo, Lee, & Chin, 2021; An-
tala et al., 2022). In addition to the studies of the SE of teachers in the
process of inclusion already underway in schools, studies were also car-
ried out for the evaluation of the SE of physical education students (Hutz-
ler, et al., 2005; Block, Hutzler, Barak, & Klavina, 2013; Jovanovic,
Kudlacek, Block, & Djordjevi¢, 2014; Taliaferro et al., 2015; Baloun,
Kudlacek, Sklenarikova, Jesina, & Migdauova, 2016; Tindall et al., 2016;
Wang, Liu, Wei, & Block, 2020; Alhumaid, Khoo, & Bastos, 2020;).

In Serbia, a certain number of studies focus on the evaluation of
the SE of teachers in the process of inclusion and teaching children with
various forms of disabilities (Tubi¢, & Dordi¢, 2012; Fazlagi¢, & Koli¢,
2018; Radié¢-Sesti¢, Sesum, & Karié, 2020). However, there are very few
studies that focus on SE and the attitudes of PE teachers in inclusive edu-
cational settings. Only a few such studies were found in existing data-
bases (Pordi¢, & Tubi¢, 2012; Jovanovi¢ et al., 2014; Pordi¢, Tubi¢, &
Proti¢-Gava, 2014). Among them, only Jovanovi¢ et al. (2014) focused
on SE, but among students of sport and physical education in Serbia, and
not among PE teachers who already have teaching experience. The two
remaining studies focus on attitudes, and SE was included in only one
item in the questionnaire. Considering that SE represents an important
predictor for successful inclusion, there is a need to determine the SE of
PE teachers working in schools in Serbia, due to the constant increase in
the number of children with disabilities and developmental issues who at-
tend regular schools. A study of each individual country is also needed,
due to the specific nature of the educational process of PE teachers when
it comes to adaptive physical education, as well as the different cultural
views of individuals with disabilities. An evaluation of SE is important so
that teachers could have the option of developing it through the organisa-
tion of various seminars from the field of adapted physical activity and
inclusion. Therefore, the aim of this pilot study is to determine the SE of
PE teachers in the process of inclusion of children with physical disabili-
ties, intellectual disabilities, and visual impairment in Nis.
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METHODS
The Sample of Participants

The study included 38 PE teachers of both genders, working in el-
ementary schools on the territory of the city of Nis. The youngest teacher
was 28, and the oldest was sixty-four-years-old. Their average age was
50.89 + 10.56 years. When it comes to their teaching experience, it
ranged between at least 2 and 36 years of experience, at most.

The Sample of Measuring Instruments

To evaluate SE, the Situational-specific Self-Efficacy and Physical
Educators Scale was used, developed by Block et al. (2013). Exploratory
factor analyses’ item loadings range between 0.53 and 0.91. Also, the
scale has a high Cronbach’s alpha reliability, for ID (0.86), for PD (0.90),
and for VI (0.92). The quality of this questionnaire is reflected in the op-
tion of viewing the SE of PE teachers when working with children with
various forms of disabilities, that is, physical disability (PD), intellectual
disability (ID), and visual impairment (\V1).

The translated Serbian version of this questionnaire was already
used in the study of Jovanovi¢ et al. (2014). The translation of the ques-
tionnaire from English into Serbian was achieved using the back-
translation technique (Brislin, 1986).

The questionnaire begins with general instructions, and an expla-
nation of the theory of SE and the way the answers should be given. It
consists of four parts. The first part consists of a description of the ques-
tions related to the adaptation of schoolchildren with ID who attend phys-
ical education classes, and has 11 questions. The second part refers to PD,
and consists of 12 items, referrede third part refers to school children with
VI, and consists of 10 questions. The questionnaire ends with a fourth
part which includes demographic questions, based on which certain com-
parisons can be made. The scale used for rating each question ranges
from 1 to 5: 1 = no confidence; 2 = low confidence; 3 = moderate confi-
dence; 4 = high confidence; and 5 = complete confidence.

Statistical Analysis

For the obtained results of the descriptive statistic parameters, the
following was calculated: the mean value (Mean), standard deviation
(SD), the minimum result (Min), and the maximum result (Max). To de-
termine the statistically significant difference in the SE of the teachers
based on the type of disability, the Friedman test was used. To determine
the difference in SE based on gender and teaching experience, the Mann-
Whitney U-test was used. The statistical significance was set at p < 0.05.
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The data was processed in the statistical analysis program of the IBM
Corp., released in 2010 (IBM SPSS Statistics for Windows, Version 19.0.
Armonk, NY: IBM Corp.).

RESULTS

Descriptive statistics for the evaluation of SE in relation to the type
of disability, and the results of the Friedman test are shown in Table 1.
The total mean value for the SE of the teachers was 3.70. By analysing
the results based on the type of disability, the values of the arithmetic
means indicate that PE teachers have the highest perception of their SE in
the case of ID (3.77), while they are least sure of their SE when it comes
to the inclusion of students with VI in physical education (3.60).

Table 1. The descriptive statistics and the results of the Friedman test for
the differences in SE in relation to the type of disability

Subscale Mean SD Min Max
ID 3.77 0.76 1.82 4.82
PD 3.71 0.81 1.83 4.83
VI 3.60 0.72 2.00 4.70
Overall 3.70 0.70 1.94 4.67

Chi-Square=0.55, df=2, p=0.76
Legend: ID - Intellectual disability; PD - Physical disability; VI — visual impairment

The results indicate that the difference obtained in the evaluation
of the SE of the PE teachers in relation to the type of disability was not
statistically significant (p = 0.76).

The means of the responses relating to the evaluation of SE (Table
2) indicate that teachers have a moderate SE regardless of gender,
although the value is slightly higher for men. The SE of the group of male
PE teachers has a value of 3.81, while SE’s value for the group of female
PE teachers is 3.36.

Table 2. The descriptive statistics and results of the Mann-Whitney U test
for the differences in SE in relation to the gender of the PE teachers

Men Women
Subscale Mean SD Min Max Mean SD Min Max Z p
ID 386 065 182 482 343 1.07 218 4.82 -0.764 0.445
PD 3.88 068 200 483 3.15 1.08 1.83 4.67 -1.871 0.061
VI 3.66 066 200 460 354 0.82 240 4.70 -0.459 0.646

Overall 381 060 194 458 336 094 212 4.67 -1.314 0.189

Legend: ID - Intellectual disability; PD - Physical disability; VI — visual impairment
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By analysing the results in relation to the type of disability, the
male PE teachers also had higher results compared to the female ones.
The results of the Mann-Whitney U-test (Table 2) indicate that the noted
difference in SE in relation to the gender of the PE teachers is not
statistically significant (p = 0.189).

Both groups of PE teachers, divided based on their teaching
experience (Table 3), have moderate SE. For the group with a teaching
experience of less than 20 years, SE is 3.72, while it is 3.68 for the group
with a teaching experience greater than 21 years. An analysis based on
the subscales for ID, PD, and VI also determined that both groups have
moderate SE.

Table 3. The descriptive statistics and the results of the Mann-Whitney
U test for the differences in SE in relation to teaching experience

Teaching experience < 20 years Teaching experience > 21
Subscale Mean SD  Min Max Mean SD Min Max Z P

ID 3.78 072 227 482 378 0.86 1.82 4.82 -0.133 0.894
PD 364 082 183 4.83 377 0.87 1.83 4.83 -0.550 0.582
VI 3.77 0.68 240 4.70 347 0.72 2.00 4.40 -1.2140.225

Overall 3.72 068 215 467 3.68 0.77 194 455 -0.38 0.970
Legend: ID - Intellectual disability; PD - Physical disability; VI — visual impairment

The results of the Mann-Whitney U-test indicate that there is no
statistically significant difference in SE in relation to the duration of
teaching experience (Table 3), as regards the overall results of the ques-
tionnaire (p = 0.970), or the subscale for the type of disability.

DISCUSSION

The study aimed to determine the SE of PE teachers toward the in-
clusion of children with PD, ID, and VI in NiS.

The obtained mean value for the teachers’ SE (Table 1) is 3.70,
which indicates a moderate level of SE of the tested elementary school
PE teachers in Ni§. The same level of SE of the PE teachers (3.03 and
3.09) was noted in studies (Reina et al., 2019; Selickaite et al., 2019) car-
ried out in Spain and Lithuania, which also involved elementary school
PE teachers. In addition, a moderate SE was noted in the study of Reina
et al. (2016). When it comes to studies where SE was evaluated among
students of various study programmes at faculties of sport and physical
education, the obtained average values for the evaluation of SE were also
moderate (Jovanovi¢ et al., 2014; Taliaferro et al., 2015; Alhumaid et al.,
2020; Wang et al., 2020), and the values were similar to those obtained in
our study.
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By analysing the values obtained based on the type of disability
(Table 1), PE teachers showed a higher level of SE, or certainty in their
theoretical and practical knowledge, as well as their ability to successfully
incorporate inclusion into their physical education programme for chil-
dren with ID (3.77), followed by PD (3.71), and finally VI (3.60). The
differences obtained are not statistically significant, which is indicated by
the results of the Friedman test (p = 0.76). These results coincide with the
results determined in other studies (Reina et al., 2019; Selickaite et al.,
2019). In the aforementioned studies, PE teachers also had the lowest
evaluation of their SE when it comes to VI. Contrary to our study, where
the mean value for the subscale of VI was 3.60, which indicates a moder-
ate SE; in the previous 2 studies it had a value of 2.84 and 2.86, respec-
tively. In a study conducted by Antala et al. (2022), the lowest SE was al-
so determined for VI (3.15), whereby this difference in SE in relation to
the type of disability was also statistically significant. The results of
Reina et al. (2016) indicate that, irrespective of whether PE teachers had
previous training experiences in physical activities and/or sports for peo-
ple with disabilities, the lowest SE was noted for VI (3.1 and 28), while
the highest scores for SE were determined for ID (3.6 and 3.1). In addi-
tion, irrespective of whether PE teachers had previous contact with people
with disabilities, the lowest result for SE was noted for VI (3.0 and 2.7).

Even though statistically significant differences were not noted,
based on the obtained results, it can clearly be seen that the teachers ex-
hibit the lowest SE when it comes to organising classes of PE for children
with VI. One of the possible reasons is that there are few children with
VI, especially those who attend regular schools. This has a negative im-
pact on the experience and knowledge of teachers regarding the way in
which to demonstrate a movement or exercise to children with VI. This
also includes adapting exercises for a child who does not have visual per-
ception. However, this can change by organising seminars or courses dur-
ing which teachers would learn techniques for teaching children with VI
motor tasks, such as tactile modelling and physical guidance (Jorgi¢, Ale-
ksandrovi¢, Miri¢, Colovi¢ & Dimitrijevi¢, 2020).

Differences in SE in Relation to Gender

In this study, based on the results obtained, the male PE teachers
indicated a higher level of SE compared to the female PE teachers as re-
gards the total results of the questionnaire (3.81 vs. 3.36, respectively).
Furthermore, they also indicated higher results as regards the subscales
for all three types of disability: ID (3.86 vs. 3.43), PD (3.88 vs. 3.15), and
VI (3.66 vs. 3.54). The results obtained were not statistically significant.
In terms of SE, the greatest difference was noted for PD, in favour of the
male PE teachers. A possible reason for this is the lower trust that female
PE teachers have in their physical strength in case they need to move (lift
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or lower) parts of the bodies (arms, legs or the entire body) of children
with PD during physical education classes, when performing exercises, or
when testing motor skills. The results obtained at the level of Serbia as a
country can be compared only to the study of Jovanovi¢ et al. (2014). In
that study, no differences were noted for SE in relation to gender when it
comes to the overall sample of students of the three largest faculties of
sports and physical education in Serbia.

By comparing our results with those of other studies which also
focused on PE teachers, it could be said that the results differ in relation
to gender. Results that coincide with those of our study were obtained by
Teng et al. (2021), who also determined that the gender of teachers has no
impact on SE. Contrary to the findings of our and the aforementioned
study, Alhumaid (2021) determined that male PE teachers do have a sta-
tistically higher level of SE by analysing the differences in SE in relation
to gender in the case of the inclusion of children with autism spectrum
disorders. When explaining these results, he claimed that the reason could
be found in the fact that female PE teachers have less experience teaching
inclusive PE classes in Saudi Arabia. Contrary to his study, Hutzler et al.
(2017a) determined that female PE teachers have a statistically greater SE
compared to male PE teachers. The differences were determined for all
three disabilities: 1D (3.61 vs. 2.95), PD (3.71 vs. 2.92), and VI (3.31 vs.
2.37). The authors explained these results by the fact that male PE teach-
ers are more conservative and more authoritative, which represents a
problem when it comes to including a child with a disability into regular
physical education classes. Still, the results of a greater number of stud-
ies, when it comes to the impact of gender on SE, point to a lack of dif-
ferences in SE both between male and female PE teachers and male and
female PE students (Hutzler, et al., 2005; Jovanovi¢ et al., 2014; Wang, &
Liu, 2017; Wang et al., 2020; Teng et al., 2021).

Differences in SE in Relation to Teaching Experience

In the current study, it was determined that PE teachers, irrespec-
tive of their teaching experience, have a moderate SE, whereby teachers
with a teaching experience shorter than 20 years have somewhat higher
values (3.72) compared to teachers with a longer teaching experience
(3.68). When the results were analysed, based on the type of disability
and in the case of ID, both groups of teachers were found to have the
same level of SE (3.78). Teachers with lower levels of teaching experi-
ence have better results when it comes to VI (3.77 vs. 3.47). In the case of
PD, the situation is reversed. In other words, better results were noted for
teachers with more teaching experience (3.77 vs. 3.64). As regards both
the total result for the entire scale and the subscales, based on type of dis-
ability, there are no statistically significant differences in relation to
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teaching experience. Similar to the results obtained in our study, Antala et
al. (2022) also did not determine statistically significant differences in the
evaluation of SE in relation to teaching experience as regards ID, PD, and
VI. Furthermore, the impact of teaching experience on SE was not deter-
mined even in the case of the inclusion of children with autism (Alhu-
maid, 2021). Hutzler et al. (2017a) determined that there were differences
in the evaluation of SE in relation to teaching experience. In their study,
this difference was noted between PE teachers with a teaching experience
of less than 5 years and the other teachers, who were divided into groups
based on the duration of their teaching experience. If we are to compare
this with the results of our study, we can conclude that no difference can
be noted between teachers with a teaching experience greater than 21
years, and those with a teaching experience of fewer than 20 years. The
development of inclusion in Serbia officially began, or was regulated by
the Law on the Fundamentals of Education, in 2009 (Roncevi¢, & Antic,
2018). In that sense, future studies should divide teaching experience into
a period which would begin with the very beginning of the introduction
of inclusion and end with the moment of the study’s realisation, with the
aim of obtaining most precise results. However, by analysing the results
obtained in the aforementioned studies, it can be assumed that teaching
experience does not have a significant impact on the SE of PE teachers.
Factors which are more specifically determined when it comes to adap-
tive physical activity and inclusion in physical education classes may
have a more important impact. This certainly refers to factors such as
completed courses in adaptive physical exercise, followed by courses re-
lated to adaptive physical activity taken during regular study at university,
teaching experience involving students with disabilities, and so on. This
is congruent with the findings of other studies (Hutzler et al., 2017a;
Alhumaid, 2021; Antala et al., 2022) which determined that previous
teaching experience involving children with disabilities, and completed
academic or additional courses in adaptive physical exercise have a posi-
tive effect on increasing the level of SE.

CONCLUSION

Based on the analysis of the existing literature, this study is among
the first to analyse the SE of PE teachers in the inclusive education setting
for children with 1D, PD, and VI from Ni§. The results obtained indicate
that PE teachers in elementary schools on the territory of the city of Nis
have moderate SE in the process of inclusion of children with disabilities
in regular physical education classes (3.70). In addition, moderate values
of SE were also noted in relation to the type of disability: ID = 3.77, PD
= 3.71, and VI = 3.60. Of the factors which can impact SE, gender and
teaching experience were also studied. The obtained results showed that
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these two factors do not impact the level of SE among PE teachers. Con-
sidering the fact that this was a pilot study, there are limiting factors to be
considered. They primarily refer to the fact that future studies need to in-
crease the size of the sample so that it also includes PE teachers from oth-
er parts of Serbia, not only from Nis$. In addition, future studies will also
need to study other factors which could impact SE, such as teaching expe-
rience involving children with disabilities, private relationships with indi-
viduals and children with disabilities, attending courses on the physical
exercise of children and individuals with disabilities, such as adaptive
physical activity, during their education, along with attending additional
seminars, and practice in the field of adaptive physical exercise. Based on
the obtained results and their analysis, it can be assumed that it is possible
to successfully carry out inclusion in physical education classes, at least
when we take into consideration the evaluation of SE of PE teachers.
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CAMOE®UKACHOCT HACTABHHUKA
Y HIPUMEHH UHKJIY3UJE HA YACOBUMA
OU3NYKOI' BACIIUTAIBA

Bojaun Jopruh, Auljena Mupuuh, Mapko Ajexkcanaposuh,
Credan HBophesuh, Muiban Xauosuh
VYausepsurer y Hurry, dakynrer criopra u ¢usudkor Bactutarma, Hur, Cpouja

Pe3ume

WHkiny3nja y (U3HYKEM aKTHBHOCTHMA Tpeba 1a oMoryhu CBHM I0jefHHINMA,
0e3 003Mpa Ha KHUXOBE CIOCOOHOCTH, Aa YYECTBYjy y (HM3MYKHM aKTHBHOCTHMA y
HCTOM OKPY)KCEbY KaO FbHXOBH BPIIUbAIH, Y3 HHIMBHIYAIHM30BaHy MOAPIIKY H MaXbY.
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CamoeuKacHOCT mpescTaB/ba BaXKAH MPEJUKTOP 33 YCIEIIHO CIpoBOheHme MHKIIY-
3MBHE HactaBe. 300r Tora MocToju MoTpeda 3a HEHO YTBPHUBAmE KO HaCTaBHHKA
¢muukor Bacnurama y Cpbuju c¢ o03upom Ha moBehame Opoja aene ca HHBa-
JIMANTETOM Yy pefloBHOj HacTaBu. C TUM y Be3H, L{Jb OBOT IMJIOT UCTPAKHBama je aa
YIBpIH CaMOE(pUKACHOCT HACTaBHHMKA (PU3MUKOT BACHHTama y NMPUMEHH HHKIy3Hje
KOJX Jlene ca (DU3MYKUM, MHTENEKTyalHHM M BH3YEIHHUM HHBamHpuTeToM y Humry.
HcrpaxuBame je CIpOBENEHO Ha y30pKy on 38 HacTaBHMKAa (DM3MUKOT BacIHTama
KOjH pajfie y OCHOBHMM Inkoiama y Humry. FbuxoBa mpocedHa crapocT je m3HOCHIA
50.89 + 10.56 roauna. 3a mpoueHy camoeduKkacHOCTH KopuiiheHa je cprcka Bep3uja
ynutHuka CHUTyalnoHa caMoe)MKacHOCT U MHKIIY3Hja y4EeHHKa ca MHBAIUIUTETOM Y
(u3MUKOM BacmuTamy. 3a yTBphHBame CTaTHCTHUKU 3HAYajHE pasnuke y camoedu-
KaCHOCTH HACTaBHUKA y OJJHOCY Ha BPCTY MHBanuaurera kopuiuheH je ®puamaHoB
TecT. 3a yTBphUBame pasnuke y caMoe(MKACHOCTH y OJHOCY Ha IIOJ M paJHU CTax
xopumher je Men-BuraujeB tect. [loOujeHu pesynraT 3a caMoe(hUKaCHOCT HACTaB-
HUKa 32 11e0 YIHUTHHK je uzHocuo 3.70. [Tocmarpajyhu nobujeHe BpeIHOCTH Y OJHOCY
Ha BPCTY MHBIMJUTETA, HACTAaBHUIIU CYy ITOKa3anu HajBehn HUBO CHI'ypHOCTH y CBOja
3Hamka U CIOCOOHOCT y CHpOoBOhery MHKITY3Hj€ Y HACTaBH (PM3UUKOT BACIUTAEma KO
Jele ca MHTENeKTyalHUM HHBamuauteToM (3,77), 3aTUM KoAa nemne ca (U3HYKUM
uHBanuauTeroM (3,71), 1 Ha Kpajy KoJ Jele ca BU3yeJHHUM uHBanuautetoM (3,60).
Jobujene pasnuke HUCY Omiie u ctatucTudky 3HavajHe (1 = 0.76). [locmarpajyhu pe-
3yJITaTe y OJHOCY Ha I10JI, HACTABHUIIM Cy TIOKa3anu Behu HUBO caMOepHKaCHOCTH y
OJJHOCY Ha HACTaBHHUIIC Yy YKyIHOM pe3yntary ynutHuka (3.81 y Hacympor 3.36).
Taxole, Bume pesynrate Cy UMalli M KaJia Cy Y IIMTamky MOACKAJE 3a CBa TPU 00JIHKa
WHBaTUIUTETa: HHTENeKTYaHH (3.86 HacynpoT 3.43), usuuku (3.88 Hacymport 3.15)
u Busyensu (3.66 Hacympot 3.54). JloOujeHe pasiauke HUCY OWie U CTATUCTUYKU 3HA-
yajHe. HacraBHuIm ¢Qu3MUKor BacmuTama, 0e3 003upa Ha pagHH CTaX, UMAjy yme-
peHy caMoepHKacHOCT, IPH YeMy HACTaBHUIM Ca paJHUM CTaXoM kpahum ox 20 ro-
IuHa UMajy Hemro Behe BpenHocth (3.72 Hacympot 3.68). [locmarpajyhu pesyarare
noceGHO, MO BPCTH HMHBAJIMANTETA, KOJ HWHTEJICKTYyaTHOT WHBAIUIUTETa U jefHA U
Jipyra rpyna HacTaBHMKAa WMa HCTH HUBO camoedukacHotu (3.78). HactaBHunm ca
MambUM paJHAM CTaXOM MMajy 0oJbe pe3ynTaTe Kajia je y MUTamby BH3YEIHN HHBAJH-
auteT (3.77 wacynpor 3.47), 1ok kKoj (HU3HUKOT HHBATIUAUTETA GOJbE Pe3yNTaTe HMa-
]y HacTaBHMIM ca BUIIE pagHOTr UcKycTBa (3.77 Hanpotus 3.64). Kao u xox yKymHOr
pesynrara 3a Lelly cKajly, TaKO M KOJ TOJCKalla Y OZHOCY Ha BPCTY HHBAJIMANTETA He-
Ma CTaTHCTHYKHU 3HAYajHHUX pas3siMKa y OJHOCY Ha pagHu cTax. C 003upoM 1a ce pagu
0 TIJIOT UCTPAXKHBAKY, 32 HAPEIHO HCTpaXHUBamke MOTpeOHO je moBehatn O6poj ucnm-
TaHHWKa Kako O ce 00yXBaTHIM HACTaBHHUIU He camo n3 Huma Beh u u3 octanux xpa-
jeBa Cpowuje. [Topen Tora moTpeOHO je UCTPAKKUTHU U Ipyre GakTope KOjHu MOTY UMATH
yTHUIIaj Ha CaMOE(HUKACHOCT, KA0 IITO Cy IMMO3HAHCTBO M UCKYCTBO y pajy ca AeIoM ca
HHBAIUANTETOM, (opManHO oOpa3oBame U3 00JIaCTH aJanTHpaHOT (Gu3nIKor BexOa-
Ba, U JIOJIaTHA CEMUHAPH U TIpakca, Takolje u3 oBe obOmacti. Ha ocHOBY m00ujeHHX
pesyirara M BHUXOBE aHaJIM3€, MOXKE Ce TPETIIOCTABUTH Jia j¢ Moryhe ycIemHo cipo-
BOJWTH WHKIY3Hjy y HacTaBH (U3MUYKOT BaCIHTama, OapeM Kama ce y3me y o03up
TporieHa caMoe(hMKaCHOCTH HACTABHUKA (DM3HYKOT BaCITHTAbA.
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Abstract

The aging of the population represents one of the biggest challenges that modern
society is facing, which has resulted in the world’s scientific community showing
increasing interest in health and quality of life. The aim of this research was to determine
the effects of resistance training with elastic bands on improving the quality of life of
institutionalised older adults. The study included 22 older adults who were divided into two
groups: the experimental group (n=13), and the control group (n=9). The research results
indicate that programmed resistance training with elastic bands is an effective tool in
improving and advancing the quality of life of institutionalised persons, specifically in
relation to physical functioning, energy/fatigue, emotional well-being, social functioning,
pain, and general health, in favour of the experimental group of subjects.

Key words: effects of resistance training, elastic bands, quality of life, older adults,
gerontological centre.

E®EKTHU TPEHUHT' A CHATE CA OIITEPEREILEM
HA YHAIIPEBEILE KBAJIUTETA )KUBOTA
KO UHCTUTYIHHNOHAJIN30BAHUX OCOBA
TPEREI ’)KUBOTHOI' 1OBA

Ancrpakr

Craperme CTAaHOBHUINTBA MPEJCTaB/ba jeJJaH O]l HajBehHWx HM3a30Ba ca KOJUM Ce
CaBpEeMEHO JPYIITBO cycpehe, mITO Kao MoCiequily uMa U cBe dentha HHTEpeCOBamba
CBETCKE HAyYHE 3aje/IHHUIIE 3a 3[PaBJhe U KBAIUTET KMBOTA. L[MJb OBOT HCTPAKMBAHHa
je na yrBpau epeKTe TPEHHHTa CHAre ca eIaCTHYHUM TpakaMa Ha yHarnpeherme KBaiu-
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TeTa XXMBOTA MHCTUTYIIMOHAIN30BaHUX 0co0a Tpeher ®UBOTHOT 100a. Y McTpakuBa-
Y j€ y4ecTBOBaIO 22 CTapHjUX MCIUTAHUKA NOJE/bEHUX y JIBE TPYIe: eKCIIePUMEH-
tanHy (H=13) u koHTpONHY (H=9). Pe3ynratu ucTpaxkuBama ykasyjy Ja je IporpaMu-
paH TpeHHHT cHare ca onrtepelieleM ca elacTUYHUM Tpakama eUKaCHO CPEACTBO Y
no6oJblaby U yHanpehewy KBalnuTeTa )KMBOTA KOJ HHCTUTYLIMOHAIN30BaHUX 0c00a
tpeher xuBoTHOT 7002, HOCeOHO y AuMeH3ujama: HU3MYKO QYHKIMOHUCAE, CHEPTH-
ja/ymop, eMOLIMOHAIHO OJarocrame, COLHjaHO (QYHKIHOHKUCAbE, U 00 U TeHepaIHO
31paBJbe, y KOPUCT eKCIEPUMEHTAIHE IPyIe UCIIUTaHUKA.

Kibyune peun: edekTu TpeHHHTa cHare ca onrepeliemheM, elnacTuiHe Tpake, KBAJIUTET
JKHBOTa, 0cobe Tpeher KUBOTHOT 100a, TepOHTOJIOIIKH IISHTAP.

INTRODUCTION

Quality of life has become one of the central topics for understand-
ing the impact of chronic diseases, and for monitoring general well-being
in the elderly population. Quality of life refers to a multidimensional con-
struct that includes the physical, emotional, and social components of life
(Rejeski & Mihalko, 2001; Drljan, Vukovi¢, Dragas Latas & Mihajlovic,
2021). Health-related quality of life is based on the World Health Organi-
zation’s definition of health as a state of complete physical, mental, and
social well-being, and not merely the absence of disease or infirmity
(WHO Constitution, 1948). Health-related quality of life refers to a per-
son’s overall psychological, social, and spiritual state, including physical
and social functioning, emotional well-being, activity, and individual per-
ception of health (Acree, Longfors, Fjeldstad, S., Fjeldstad, C., Schank,
Nickel, Montgomery & Gardner, 2006). In older adults, many factors
(family ties, social contacts and activities, functional abilities, and health
status) are taken into account when assessing the quality of life (Farquhar,
1995). Research (Wanderley, Silva, Marques, Oliveira, Mota, & Car-
valho, 2011) recorded that 41.4% of people over 65 years characterised
their health condition and quality of life as bad, or even very bad. In the
same research, it is noted that 46.9% of the elderly population experience
a reduction or loss of functional abilities. Quality of life is considered a
significant indicator of subjective health and well-being assessment, and
represents a significant supplement to biomedical health status parame-
ters. The subjective experience of health and quality of life generates sig-
nificant health information, both for the individual and in general, and
represents a significant predictor of mortality, especially in regards to the
elderly population (Lima, Barros, César, Goldbaum, Carandina &
Ciconelli, 2009). Most of the research on the relationship between physi-
cal activity and quality of life has focused on activities aimed at improv-
ing endurance and cardiorespiratory fitness rather than strength training.
However, the importance of strength training is emphasised in most glob-
al guidelines, which recommend strength training for adults twice a week
to improve their quality of life and health (Chodzko-Zajko, Proctor, Fiata-
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rone, Minson, Nigg, Salem, & Skinner, 2009). Research that dealt with
this topic, conducted on a sample of older adults, showed that resistance
training has significant benefits for the quality of life (Yasunaga,
Watanabe, Park, Shepard, & Aoyagi, 2006; Bize, Johnson & Plotnikoff,
2007; Revnic, C., Nica & Revnic, F., 2007). Resistance strength training
is associated with quality of life in older adults by improving physiologi-
cal and psychological functioning (Sillanpaa, Hakkinen, K., Holviala &
Hakkinen, A., 2012; Cassilhas, Viana, Grassmann, Santos, T., Santos, F.,
Tufik & Mello, 2007). The authors of a systematic review that focused on
physical activity and quality of life stated the need for more research on
the quality of life of older people and on different types of physical activi-
ty, especially the connection between physical activity and each of the
different fields of quality of life (Bize et al, 2007). There is a specific
need for more research, especially on resistance training and quality of
life, because understanding how resistance training generally and specifi-
cally affects the various parameters of quality of life is an important indi-
cator for promoting the health of third age people. Healthy aging, or ac-
tive aging, is a term that describes the importance of the quality of life in
the older population, and all the necessary elements that contribute to
quality living, and not mere survival in the third age (Rowe & Kahn,
1987; Spirduso, 1995). The active life span in third age people can be de-
fined as a life span without disability affecting the activities of daily life
(Spirduso, 1995). The mechanisms of active aging include preservation of
normal functioning through physical activity, and appropriate nutrition,
but also various interventions aimed at compensating weakened func-
tions, avoiding risky behaviour, and permanently strengthening social
support. Today, the focus of science is on delaying the aging process,
slowing down the loss of abilities, preserving abilities while performing
work activities, and preserving independence and self-sufficiency in the
daily activities of older adults, with projections of maintaining such a
trend in the coming decades. A decrease in muscle strength and skeletal
muscle mass during the process of aging are the two most common, sig-
nificant changes of this process, so maintaining muscle mass and strength
is considered to be the basic component of health, functional autonomy,
and quality of life in old age (Manini & Clark, 2012). During the last few
decades, numerous studies have been conducted on the effects of different
strength training modalities on the health status and functionality parame-
ters. Resistance exercise has been shown to increase strength and, conse-
quently, improve age-related dysfunctions in terms of functional capacity
and quality of life (Frontera, Meredith, O’Reilly, Knuttgen & Evans,
1988; Ades, Savage, Brochu, Tischler, Lee Poehlman, 2005; Bautmans,
Njemin, Vasseur, Chabert, Moens, Demanet, & Mets, 2005; Binder, Ya-
rasheski, Steger-May, Sinacore, Brown, Schechtman & Holloszy, 2005;
Ribeiro, Schoenfeld, Fleck, Pina, Nascimento & Cyrino, 2017). External



610 J. Vukovi¢, D. Korovljev, R. Zmi¢, K. Panteli¢ Babi¢, B. Raskovi¢

resistance training and balance exercises benefit older adults; however,
only resistance training results in gaining muscle strength and muscle
mass (Lloyd & Faigenbaum, 2016). Resistance training with elastic bands
has been widely accepted by older adults (Fahlman, Mcnerin, Boardley &
Morgan, 2011), and has been shown to provide significant beneficial effects
in the parameters of functionality and quality of life (Martins, Safons,
Bottaro, Blasczyk, Diniz, Fonseca, Bonini-Rocha & de Oliveira, 2015),
which is proven through research (Liao, Tsauo, Huang, Ku, Hsiao & Liou,
2018; Rieping, Furtado, Letieri, Uba-Chupel, Colado & Hogervorts, 2019).
Therefore, resistance training with elastic bands represents the easiest and
safest way for older adults to exercise for several reasons: it is highly
applicable; it offers a wide variety of exercises; it is safe to use; it is cheap;
and it is very practical.

METHOD
Sample

The sample of respondents included 22 people aged over 65 from
the gerontological centre in Novi Sad (Autonomous province of Vojvodi-
na, Serbia). The subjects were divided into two groups: the experimental
group (n=13) and the control group (n=9). The experimental group was
subjected to resistance training with elastic bands for 12 weeks, while the
control group had a normal lifestyle without programmed physical activi-
ty. All subjects were healthy and voluntarily participated in the research.
The structure of the sample in relation to gender and group affiliation is
shown in Table 1.

Table 1. The structure of the sample in relation to gender
and group affiliation

Group
Gender Experimental  Control Total
Male 2 2 4
Female 11 7 18
Total 13 9 22

Questionnaire

The SF-36 questionnaire represents a theoretically based and scien-
tifically proven operationalisation of two general components that de-
scribe the concept of health — physical

health (physical functioning, role limitations due to physical func-
tioning, pain, general health), and mental health (energy vs. fatigue, social
functioning, role limitation due to emotional problems and emotional



The Effects of Resistance Training on Improving the Quality of Life... 611

well-being) (Ware & Sherbourne, 1992). Each answer should be recalcu-
lated according to the scoring instructions, on a numbering scale from 0
to 100. After that, the rescaled responses are summed according to the
key to obtain scores on the questionnaire subscales.

Training

The experimental group underwent resistance training with elastic
bands for 12 weeks. The training sessions consisted of five to ten minutes
of warm-up with stretching, 35 to 40 minutes of working with an elastic
band, and about ten minutes of cooling down, which included breathing
and mobility exercises. The structured resistance training programme
consisted of standardised volume (12 to 15 repetitions of two sets), rest
between sets (1 min), frequency (2 times per week), and tempo of exer-
cise performance (2:0 in an eccentric, and 2:0 concentric mode of work).
The order of the exercises was changed every week in order to maintain
the motivation level of the subjects. General resistance training recom-
mendations for older adults are shown in Table 2.

Table 2. General resistance training recommendations for older adults

Program Recommendation  Details

variable

Sets 1-3 sets per exercise, 1 set for beginner older adults with an increase to more
per muscle group Sets (2 set) per exercise. Rest between sets 1 min.

Volume 12-15 Perform 12-15 repetitions with a relative load in

healthy and fit older adults.

Intensity  70-85 % od 1RM Start with a low load with a progressive increase to
70-85% of 1 RM. Low loads are recommended for
beginners, that is, individuals or for people with
special conditions such as cardiovascular diseases
and osteoporosis. Exercises should be performed in
the intensity zone where repetition is possible while
avoiding fatigue in order to reduce the load on the

wrists.
Exercises 8-10 different Engage major muscle groups through targeted
exercise different wrists (eg. exercises for shoulders, triceps

extension, biceps curl, lower back extension, sit-
ups, leg curl, lifting on toes)

Modality With elastic bands  For beginner older adults or those with functional
limitation, elastic band exercises and isometric
exercises can be beneficial.

Frequency 2 times per week Exercising 2 non-consecutive days a week

Functional Exercises imitating ~ Older adults benefit from performing dynamic

exercise  everyday life activities movements/exercises
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Data Processing Methods

The effects of resistance training with elastic bands on improving
the quality of life of institutionalised older adults were tested using split-
plot ANOVA (mixed design analysis of variance). The measurement
point was a within-group factor, while group membership was a between-
group factor. The dependent variables were scores on the eight dimen-
sions of the SF-36 questionnaire. The effects of the interactions between
the measurement point and the group were tested for the effects of train-
ing. The statistical data analysis was done within the SPSS 20 statistical
software for data processing.

RESULTS

The results are presented as the mean + standard deviation. Each
variable was tested for normality of distribution with the Shapiro-Wilk
test, and, as all variables were normally distributed, parametric statistics
were used.

Table 3 shows the average values of body mass and height, as well
as the body mass index to describe the sample. Also shown are the differ-
ences in the effects of resistance training on improving the quality of life
of institutionalised older adults, in relation to body composition indica-
tors, body height, body weight, and body mass index, as regards the
group and the initial and final measurements. The interaction effect of the
group and measurement point was tested with the F test. The value of the
F test is shown together with statistical significance in Table 3. Based on
the obtained results, it can be seen that the average observed values of the
experimental and control groups do not deviate from normal values.
However, according to the classification of the World Health Organiza-
tion, in terms of the body mass index, both groups are in the pre-obese
category (Consultation, W. H. O., 2000). Also, the results show that the
values for body mass index and body mass increased statistically signifi-
cantly after the experimental programme, in favour of the control group of

Table 3. Anthropometric characteristics and the effects of interactions
between the measurement point and group membership

Experimental Control Interaction
Variable  Baseline Final Baseline Final =
M+SD  M#SD M £ SD M £ SD P
Height 1575+ 8.1 / 1556+ 7.9 / 0.24 0.53
Weight 67.82+11.2 673115 69.8+185 71.0+18.8 5.45 0.03
BMI 275+ 52 273+54 288+ 73 293+ 75 5.79 0.03

Notes: F —f test for interaction of training groups and measurement points;
p — significance; M — mean; SD — standard deviation; BMI — body mass index
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subjects who did not exercise. It can be said that this risk factor was con-
trolled in the experimental group, whose members exercised regularly. An
applied programme of resistance training in institutionalised older adults
can significantly affect the maintenance, control, and reduction of body
mass and the body mass index in the observed sample of respondents.

Table 3 shows the descriptive indicators of values for all dimen-
sions for the experimental group and control groups in relation to the ini-
tial and final measurement points. The interaction effect of the group and
the measurement point was tested using the F test. The value of this test is
shown together with the statistical significance in Table 3. It is eminent
that the interaction effects are statistically significant for almost all meas-
ured dimensions, except for the dimensions related to the assessment of
work limitations due to physical dysfunction and emotional problems. In
order to see the trend of changes in each of the groups, group interactions
and measurement points are shown in Graphs 1 through 8.

Graph 1 shows the differences in the effects of strength training
with a load on improving the quality of life of the control and experi-
mental groups in relation to the dimension of physical functioning, as re-
gards the group and the point of measurement. It can be seen that, alt-
hough, initially, the control group had a higher dimension value, it had
significantly lower values of the self-assessment of physical functioning
at the final measurement. Also, the experimental group evaluated their
physical functioning better at the final measurement. The interaction ef-
fect is statistically significant, as shown in Table 4.

Table 4. Effects of resistance training on the quality of life indicators
assessed by the SF-36 questionnaire in institutionalised older adults

Experimental Control Interaction
Variable Baseline Final Baseline Final F
M+SD M#SD M#SD M#SD P

SF-36 dimensions
Physical functioning 23.1+28.0 41.5+29.1 50.8+16.3 75+ 88 3250 0.000
Role limitationsdue ~ 19.2+325 635+39.0 83+129 292+459 103 0.324
to physical health
Role limitationsdue  18.0+32.3 821+323 0 +* 0 444502 0.75 0.398
to emotional problems
Emotions/fatigue 431+16.1 615+17.0 475+ 69 31.7+129 17.32 0.001
Emotional well-being 59.7+17.6 748+128 620+143 46.7+109 1520 0.001
Social functioning 404+199 76.0+148 583+188 479+146 1379 0.002
Pain 50.0+20.8 75.2+154 683+159 554+135 10.71 0.004
General Health 47.3+15.1 57.7+115 583+ 75 250+123 2514 0.000
Notes: N — number of participants; F — f test for interaction of training groups and
measurement points ; p — significance; M — mean; SD — standard deviation;
Experimental — experimental group; Control — control group;
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Graph 1. Arithmetic means of Physical functioning
in relation to measurement points and group membership

As regards the dimensions of work limitations due to physical dys-
function and due to emotional problems, the interaction of group and
measurement point was not statistically significant (Table 3). The arith-
metic means on these dimensions are shown on Graphs 2 and 3, and it can
be seen that both groups rated themselves better at the final measurement.
Although the difference between the two measurements was always high-
er in the experimental group, it was not statistically significant.
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Graph 2. Arithmetic means of Limitations due to physical health
in relation to the measurement point and group membership
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Graph 3. Arithmetic means of Limitations due to emotional problems
in relation to the measurement point and group membership
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When it comes to assessing how much energy the subjects feel, i.e.
how much fatigue they feel, the subjects from the experimental group at
the final measurement achieved higher values compared to the control
group, which is shown in Graph 4. The interaction of the group in the
measurement points is statistically significant, which can be seen in Table
4. Statistically significant findings reveal that the exercise group experi-
enced enhanced well-being, including increased energy levels and re-
duced fatigue, in comparison to the control group.
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nn
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Graph 4. Arithmetic means of the Energy/Fatigue dimension
in relations to the measurement point and group membership

The mean values for emotional well-being are presented in Graph
5. It is noted that subjects from the experimental group were in a better
emotional state after strength training, while lower values in this dimen-
sion were recorded in the control group. This difference is statistically
significant (Table 4).
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80.00 WFinal

60.00

Means on Emotional well-
being
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Graph 5. Arithmetic means of Emotional well-being
in relation to the measurement point and group membership

When assessing social functioning, subjects from the experimental
group again assessed that they functioned better than the control group.
The control group again had lower values on this dimension at the final
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measurement. The interaction of the group and the measurement point
was statistically significant, which is shown in Table 4. This result indi-
cates that the subjects from the experimental group, feel more emotional-
ly stable and have more energy, and therefore achieve a greater number of
social contacts, due to better physical functioning.
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Graph 6. Arithmetic means of Social functioning
in relation to the measurement point and group membership

When assessing how much pain they felt, and how much it hin-
dered them in their daily functioning, Graph 7 shows that the experi-
mental group felt significantly better compared to the initial measure-
ment, but also compared to the control group. This group and measure-
ment point interaction is also statistically significant (Table 4).
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Graph 7. Arithmetic means of the Pain dimension
in relation to the measurement point and group membership

Finally, on the dimension of general health, a statistically signifi-
cant interaction of group and measurement point was again recorded (Ta-
ble 4), whereby respondents from the experimental group assessed their
general health better than the control group at the final measurement.
Graph 8 shows that the subjects in the control group evaluated their
health significantly worse at the final measurement.
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Graph 8. Arithmetic means of General health
in relation to the measurement point and group membership

DISCUSSION

The generally accepted point of view in the professional and scien-
tific community is that the application of strength training with resistance
on a sample of third age people has many benefits, and that it significant-
ly improves the general health and physical independence of older adults,
but also leads to improvements in a wide range of attributes classified un-
der the term “quality life’ (Liu & Latham, 2009). Physical activity plays a
significant role in healthy aging and the promotion of quality of life
(Puciato, Borysiuk, & Rozpara 2017; Langhammer, Bergland & Rydwik,
2018). Quality of life is defined in professional and scientific literature as
a relevant indicator of the subjective experience of health and well-being,
and is considered an important additional tool that, along with traditional
biomedical indicators, defines an individual’s health status. Quality of life
is generally conceptualised as a multidimensional construct that includes
individuals’ subjective assessments of their physical, psychological, soci-
ological, and functional status (Fayers, Hopwood, Harvey, Girling,
Machin & Stephens, 1997). Research has shown that regular exercise sig-
nificantly improves the quality of life, including dimensions such as phys-
ical functioning and emotional well-being (Bize et al, 2007; Mikkelsen,
Stojanovska, Polenakovic, Bosevski & Apostopoulos 2017; Brandao S.,
Oliveira F., Bréndao S., Silva, Sampaio, Urbano, Soares, Newton Santos
Faia, Pasqualotto, Oliveira E., Oliveira R., Pires-Oliveira & Camelier,
2018; Kell & Rula, 2019; Shams, Nobari, Afonso, Abbasi, Mainer-
Pardos, Pérez-Gémez, Bayati, Bahrami & Carneiro, 2021). When it
comes to the dimensions of psychophysical well-being tested using the
SF-36 questionnaire for the assessment of the health-related quality of
life, the effects of exercise were checked in relation to self-assessment of
physical functioning, work limitations due to physical non-functioning,
pain, general health, energy versus fatigue, social functioning, work per-
formance limitations due to emotional problems, and emotional well-



618 J. Vukovi¢, D. Korovljev, R. Zmi¢, K. Panteli¢ Babi¢, B. Raskovi¢

being. Over a period of eight months, a randomised study conducted on a
sample of fifty participants tested the effects of strength training and aer-
obic training on the health-related quality of life, and on body composi-
tion and function in older adults. After the study, the score of the physical
role, and the general and mental health HRQoL domains improved com-
pared to the control group. In addition, resistance training effectively re-
duces body fat and improves older adults’ functionality and physical
functioning (Wanderley, Oliveira, Marques, Moreira, Oliveira, & Car-
valho, 2015). A study conducted between 2008 and 2017 (Hart & Buck,
2019), which analysed these effects in a meta-analysis of the application
of RT training, supports the promotion of RT in improving HRQOL in
older adults in all domains (physical health, pain, emotional role func-
tions, social functions, physical role functions). The study results showed
that, after 12 weeks of resistance training in older men, two dimensions
increased significantly during the intervention period: physical role and
general health (Haraldstad, Rohde, Stea, Lohne-Seiler, Hetlelid, Paulsen,
& Berntsen, 2017). The results of this study indicate the effect of a regu-
lar application of RT (resistance training) on the components of quality of
life, especially on Physical Functioning, Role Physical, General Health,
Vitality, and Mental Health. Even after one year of detraining in older
adults who practiced RT earlier, these components decline slower (Inaba,
Obuchi, Arai, Satake, & Takahira, 2008). Based on the recent studies
mentioned above, which included using RT in older adults, it can be con-
cluded that this type of resistance training with elastic bands significantly
affects the components of physical functioning and mental health, which
our study confirmed. The shortcomings of the conducted study indicate
that a possibly larger sample of subjects is needed, along with a more ex-
tended period of RT application, the introduction of some additional ex-
perimental programme, such as aerobics, and further measurements related
to body fat alterations, if one is to accurately elicit the effects of resistance
training and confirm, once again, its effects on the components of health-
related quality of life. Therefore, it is recommended that further studies
improve the protocol and have a more extended intervention period.

CONCLUSION

After analysing the effects of strength training with resistance on
the quality of life of older adults, it can be concluded that the effects of
training significantly influenced the improvement of results in favour of
the experimental group compared to the control group, which did not ex-
ercise. The paper demonstrates that improved physical functioning not
only led to enhanced mental well-being but was also supported by the re-
spondents’ own experiences. Resistance training with load improved six
of the eight life quality dimensions — physical functioning, pain, general
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health, energy versus fatigue, social functioning, and emotional well-
being, while no statistically significant differences were observed in two
dimensions — physical limitations and emotional limitations. In other words,
the frequency of physical activity significantly determines the quality of life
of older adults. To conclude, this type of resistance training is highly benefi-
cial for older adults, taking into account all the parameters of quality of life,
and is highly recommended for all people in this age group.

REFERENCES

Acree, S. L., Longfors J., Fjeldstad, S. A., Fjeldstad, C., Schank, B., Nickel, J. K.,
Montgomery S. P. & Gardner W. A. (2006). Physical activity is related to
quality of life in older adults. Health and Quality of Life Outcomes, 4(1), 1-6.
doi: 10.1186/1477-7525-4-37

Ades, P. A., Savage, P. D., Brochu, M., Tischler, M. D., Lee, N. M., & Poehlman, E.
T. (2005). Resistance training increases total daily energy expenditure in
disabled older women with coronary heart disease. Journal of Applied
Physiology, 98(4), 1280-1285. DOI: 10.1152/japplphysiol.00360.2004

Bautmans, 1., Njemini, R., Vasseur, S., Chabert, H., Moens, L., Demanet, C., & Mets, T.
(2005). Biochemical changes in response to intensive resistance exercise training
in the elderly. Gerontology, 51(4), 253-265. DOI: 10.1159/000085122

Binder, E.F., Yarasheski, E.K. Steger-May, K., Sinacore, R.D., Brown, M,
Schechtman, B.K., & Holloszy, O.J. (2005). Effects of progressive resistance
training on body composition in frail older adults: results of a randomized
controlled trial. Journals of Gerontology. Series A, Biological Sciences and
Medical Sciences, 60(11), 1425-1431. DOI: 10.1093/gerona/60.11.1425

Bize, R., Johnson, AJ., & Plotnikoff, C.R. (2007). Physical activity level and health
— related quality of life in the general adult population: a systematic review.
Preventive Medicine, 45(6), 401-415. DOI: 10.1016/j.ypmed.2007.07.017

Branddo, G. S., Oliveira, L. V. F., Brandao, G. S., Silva, A. S., Sampaio, A. A. C., Urbano,
J. J., Soares, A., Newton Santos Faia, Jr, Pasqualotto, L., Oliveira, E., Oliveira, R.,
Pires-Oliveira, D.A.A., & Camelier, A. A. (2018). Effect of a home-based exercise
program on functional mobility and quality of life in elderly people: protocol of a
single-blind, randomized controlled trial. Trials, 19(1), 1-10.

Cassilhas, R. C., Viana, V. A., Grassmann, V., Santos, R. T., Santos, R. F., Tufik, S.,
& Mello, M. T. (2007). The impact of resistance exercise on the cognitive
function of the elderly. Medicine & Science in Sports & Exercise, 39(8),
1401-1407. DOI: 10.1249/mss.0b013e318060111f

Chodzko-Zajko, J.W., Proctor, N.D., Fiatarone Singh, A.M., Minson, T.C., Nigg,
R.C., Salem, J.G., & Skinner, S.J. (2009). American College of Sports
Medicine Possition Stand. Exercise and physical activity for older adults.
Medicine & Science in Sports & Exercise, 41(7), 1510-1530.

CONSTITUTION of the World Health Organization. (1947). Chronicle of the World
Health Organization, 1(1-2), 29-43.

Consultation, W. H. O. (2000). Obesity: preventing and managing the global
epidemic. World Health Organization technical report series, 894, 1-253.

Drljan, B., Vukovi¢, M., Draga$ Latas, S., & Mihajlovi¢, A. (2021). Perceived social
support of residents with dementia in long-term care in serbia: a pilot
study. Teme, 45(3), 787-803. doi.org/10.22190/TEME200530047D


https://doi.org/10.1186%2F1477-7525-4-37
https://doi.org/10.1152/japplphysiol.00360.2004
https://doi.org/10.1159/000085122
https://doi.org/10.1093/gerona/60.11.1425
https://doi.org/10.1016/j.ypmed.2007.07.017
https://doi.org/10.1249/mss.0b013e318060111f

620 J. Vukovi¢, D. Korovljev, R. Zmi¢, K. Panteli¢ Babi¢, B. Raskovi¢

Fahlman, M.M., Mcnerin, H.N., Boardley, D., & Morgan, A. (2011). Effects of Resistance
Training on Functional Ability in Elderly individuals. American journal of health
promotion, 25(4), 237-243. DOI: 10.4278/ajhp.081125-QUAN-292

Farquhar, M. (1995). Elderly people’s definitions of quality of life. Social Science &
Medicine, 41(10), 1439-1446. DOI: 10.1016/0277-9536(95)00117-p

Fayers, P.M., Hopwood, P., Harvey, A., Girling, D.J., Machin, D., & Stephens, R.
(1997). Quality of life assessment in clinical trials—guidelines and a checklist
for protocol writers: The U.K. Medical Research Council experience. MRC
Cancer Trials Office. European Journal of Cancer, 33(1), 20-28.
DOI: 10.1016/s0959-8049(96)00412-1

Frontera, W., Meredith, C., O'Reilly, P. K., Knuttgen, G.H., & Evans, J.W. (1988). Strength
condition in older men: skeletal muscle hypertrophy and improved function.
Journal of Applied Physiology, 64(3), 1038-1044. DOI: 10.1152/jappl.1988.
64.3.1038

Haraldstad, K., Rohde, G., Stea, T. H., Lohne-Seiler, H., Hetlelid, K., Paulsen, G., &
Berntsen, S. (2017). Changes in health-related quality of life in elderly men
after 12 weeks of strength training. European Review of Aging and Physical
Activity, 14, 1-6.

Hart, P. D., & Buck, D. J. (2019). The effect of resistance training on health-related
quality of life in older adults: Systematic review and meta-analysis. Health
promotion perspectives, 9(1), 1.

Inaba, Y., Obuchi, S., Arai, T., Satake, K., & Takahira, N. (2008). The long-term
effects of progressive resistance training on health-related quality in older
adults. Journal of physiological anthropology, 27(2), 57-61.

Kell, K. P.,, & Rula, E. Y. (2019). Increasing exercise frequency is associated with
health and quality-of-life benefits for older adults. Quality of Life
Research, 28, 3267-3272. DOI: 10.1007/s11136-019-02264-z

Langhammer, B., Bergland, A., & Rydwik, E. (2018). The Importance of Physical
Activity Exercise among Older People. BioMed Research International, 2018,
7856823. https://doi.org/10.1155/2018/7856823

Liao, C.D., Tsauo, J.Y., Huang, S.W., Ku, J.W., Hsiao, D.J., & Liou, T.H. (2018).
Effects of elastic band exercise on lean mass and physical capacity in older
women with sarcopenic obesity: A randomized controlled trial. Scientific
Reports, 8(1), 2317. DOI: 10.1038/s41598-018-20677-7

Lima, M. G., Barros, M. B. D. A,, César, C. L. G., Goldbaum, M., Carandina, L., &
Ciconelli, R. M. (2009). Health related quality of life among the elderly: a
population-based  study using SF-36 survey. Cadernos de Saude
Pdblica, 25(10), 2159-2167. DOI: 10.1590/s0102-311x2009001000007

Liu, C. J., & Latham, N. K. (2009). Progressive resistance strength training for
improving physical function in older adults. Cochrane Database of Systematic
Reviews, (3). DOI: 10.1002/14651858.CD002759.pub2

Lloyd, R. S., & Faigenbaum, A. D. (2016). Age-and sex-related differences and their
implications for resistance exercise. In G. G. Haff & N. T. Triplett (Eds.),
Essentials of Strength Training and Conditioning, 4th ed. (pp. 136-154).
Champaign, IL: Human Kinetics.

Manini, T.M., & Clark, B.C. (2012). Dynapenia and aging: An update. Journal of
Gerontology. Series A, Biological Science and Medicine Science, 67(1), 28-40.

Martins, W. R., Safons, M. P., Bottaro, M., Blasczyk, J. C., Diniz, L. R., Fonseca, R.
M., Bonini-Rocha, A. C., & de Oliveira, R. J. (2015). Effects of short term
elastic resistance training on muscle mass and strength in untrained older
adults: a randomized clinical trial. BMC Geriatrics, 15, 99. https://doi.org/10.
1186/s12877-015-0101-5


https://doi.org/10.4278/ajhp.081125-quan-292
https://doi.org/10.1016/0277-9536(95)00117-p
https://doi.org/10.1016/s0959-8049(96)00412-1
https://doi.org/10.1152/jappl.1988.64.3.1038
https://doi.org/10.1152/jappl.1988.64.3.1038
https://doi.org/10.1007/s11136-019-02264-z
https://doi.org/10.1038/s41598-018-20677-7
https://doi.org/10.1590/s0102-311x2009001000007
https://doi.org/10.1002/14651858.cd002759.pub2
https://doi.org/10.%0b1186/s12877-015-0101-5
https://doi.org/10.%0b1186/s12877-015-0101-5

The Effects of Resistance Training on Improving the Quality of Life... 621

Mikkelsen, K., Stojanovska, L., Polenakovic, M., Bosevski, M., & Apostolopoulos,
V. (2017). Exercise and mental health. Maturitas, 106, 48-56.

Puciato, D., Borysiuk, Z., & Rozpara, M. (2017). Quality of life and physical activity in an
older working-age population. Clinical Interventions in Aging, 12, 1627-1634.

Rejeski, W. J., & Mihalko, S. L. (2001). Physical activity and quality of life in older
adults. The Journals of Gerontology Series A: Biological Sciences and
Medical Sciences, 56(2), 23-35. DOI: 10.1093/gerona/56.suppl_2.23

Revnic, R.C., Nica, S.A., & Revnic, F. (2007). The impact of physical training on
endocrine modulation, muscle physiology and sexual functions in elderly men.
Archives of Gerontology and Geriatrics, 44, 339-342. DOI: 10.1016/j.archger.
2007.01.046

Ribeiro, A.S., Schoenfeld, B.J., Fleck, S.J., Pina, F.L.C., Nascimento, A.M., &
Cyrino, S.E. (2017). Effects of traditional and pyramidal resistance training
systems on muscular strength, muscle mass, and hormonal responses in older
women: A randomized crossover trial. Journal of Strength and Conditioning
Research, 31(7), 1888-1896.

Rieping, T., Furtado, E.G., Letieri, V.R., Uba-Chupel, M., Colado, C.J., & Hogervorst, E.
(2019). Effects of Different Chair-Based Exercies on Salivary Biomarkers and
Functional Autonomy in Institutionalized Older Women. Research Quarterly for
Exercise and Sport, 90(1), 36-45. DOI: 10.1080/02701367.2018.1563272

Rowe, J. W., & Kahn, R. L. (1987). Human aging: Usual and Successful. Science,
237, 143-149. DOI: 10.1126/science.3299702

Shams, A., Nobari, H., Afonso, J., Abbasi, H., Mainer-Pardos, E., Pérez-Gémez, J., Bayati,
M., Bahrami, A., & Carneiro, L. (2021). Effect of aerobic-based exercise on
psychological well-being and quality of life among older people: a Middle East
study. Frontiers in Public Health, 9, 764044. DOI: 10.3389/fpubh.2021.764044

Sillanpaa, E., Hakkinen, K., Holviala, J., & Hakkinen, A. (2012). Combined strength
and endurance training improves health-related quality of life in healthy
middle-aged and older adults. International Journal of Sports Medicine,
33(12), 981-986. DOI: 10.1055/s-0032-1311589

Spirduso, W. W., Francis, K. L., & MacRae, P. G. (1995). Physical dimensions of
aging (VVol. 798). Champaign: Human kinetics.

Wanderley, F. A. C, Silva, G., Marques, E., Oliveira, J., Mota, J., & Carvalho, J. (2011).
Associations between objectively assessed physical activity levels and fitness and
self-reported health-related quality of life in community-dwelling older adults.
Quality of Life Research, 20, 1371-1378. DOI: 10.1007/s11136-011-9875-x

Wanderley, F. A. C., Oliveira, N. L., Marques, E., Moreira, P., Oliveira, J., &
Carvalho, J. (2015). Aerobic versus resistance training effects on health-
related quality of life, body composition, and function of older adults. Journal
of Applied Gerontology, 34(3), NP143-NP165.

Ware, J. E., Jr, & Sherbourne, C. D. (1992). The MOS 36-item short-form health survey
(SF-36). 1. Conceptual framework and item selection. Medical care, 30(6),
473-483.

Yasunaga, A., Watanabe, E., Park, H., Shepard, R.J., & Aoyagi, Y. (2006). Yearlong
physical activity and health-related quality of life in older Japanese adults: the
Nakanojo study. Journal of Aging and Physical Activity, 14(3), 288-301.
DOI: 10.1123/japa.14.3.288


https://doi.org/10.1093/gerona/56.suppl_2.23
https://doi.org/10.1016/j.archger.2007.01.046
https://doi.org/10.1016/j.archger.2007.01.046
https://doi.org/10.1080/02701367.2018.1563272
https://doi.org/10.1126/science.3299702
https://doi.org/10.3389/fpubh.2021.764044
https://doi.org/10.1055/s-0032-1311589
https://doi.org/10.1007/s11136-011-9875-x
https://doi.org/10.1123/japa.14.3.288

622 J. Vukovi¢, D. Korovljev, R. Zmi¢, K. Panteli¢ Babi¢, B. Raskovi¢

E®EKTU TPEHUHI'A CHATE CA OITEPEREILEM
HA YHAIIPEBEIHE KBAJIMTETA ) KUBOTA
KOJA UHCTUTYIMOHAJIN30OBAHUX OCOBA
TPEREI 2)KUBOTHOI' 1OBA

Josan Bykosuh', lapunka Kopossses!, Pagomup 3puuh?,
Kpucruna Mantennh Baouh?, Bojan Pamkosuh?
'Vuusepsurer y HoBom Cany, @akynreT criopta u Gpusndkor Bacrutama, Hosu Can,
Cp6uja
2yuuBepsuter y bamoj JIymu, PaxynreT pusudKor BacIuTama U ciopTa, bama Jlyka,
Peny6muka Cpncka, BUX

Pe3ume

JIBazieceTy Bek je OKapaKTepUCaH Kao BEK OpacTa CBETCKOT CTAHOBHMINTBA, a 21. BeKx
je OKapakTepuCaH Kao BEeK cTapema. [Ipema mpojexumjama YjeaummeHUX Haiuja, Opoj
ocoba mpexo 60 roguHa crapoctu 6uhe u Buie Hero yasoctpydeH 1o 2050. roguse, ca
capammix 840 MIIOHA Ha MPeKo 2 MIIIMjapAe JbYAU. YTIPaBo Taj IPOLieC cTapema cTa-
HOBHHMIITBA IIpecTaBibalie jefan of HajBehnx M3a30Ba ca KOjUM CE CaBpPEeMEHO JPYIITBO
cycpehe, IITO MOCIIEIMYHO Y JKIDKY CBETCKE 3aje/IHULIC CTaBJba U IIUTamba Y BE3U Ca KBAJIU-
TETOM >KHMBOTa U (pyHKIoHaHOIINy OBe pactyhe nomynamuje. Jomr je y moba aHTHUKe
I'puke Xumnoxpar, oTar caBpeMeHe MEIUIMHE, YECTO UCTHIIA0 Y CBOjO] JIEKAPCKO] MPAKCH
Jla CBAKH TEJIECHH CErMEHT KOjH je (M3MYKH aKTHBAH OCTaje 37IpaB, Pa3BHjeH U CIOpHje
crapu. ['menajyhu XpoHOJIONIKH, O HajpaHUjUX MEPHOAA A0 JaHac, TIOCTOjU BEJMKH Opoj
MpeNopyKa 1 TEMEJbHHUX HAyYHHX JI0Ka3a Ja PeloBHA (pU3HYKa aKTHUBHOCT JOTPHHOCH Iie-
JIOKYTIHOj TIOMYJIalij1 Ha OYyBamy M I000JbIIAGY 3ApaBiba M KBaInTeTa sxuBoTa. Crora,
IJIaBHA CBPXa OBOT' HCTPa)KMBama OMIIO je YIpaBo yKIJbydHBame ocoba Tpeher sKHBOTHOT
noba y TpEeHUHT cHare ca ontepehemeM y by Mo0osblIaBama KBAJINTETa KUBOTA. ¥Y30-
pak ucnuTaHuKa o0yxBarao je 22 ocobe crapuje o 65 roauHa u3 ['epoHTONONIKOT TIeHTpa
y HoBom Cany (BojBoguna, CpOuja). Vicruranuim cy OWi MOAEIbEHH Y JIBE TPYTIE: eKC-
TIepIMEHTAIHy U KOHTpONHy. EkcriepiMeHTanHa rpymna Owina je HOABprHyTa TPEHHHTY
CHare ca eJJaCTUYHUM Tpakama y Tpajamy o 12 Hemesba, IOK je KOHTPOJHA TpyIia nMaa
yoOH4ajeHr HauMH JKHUBOTa, 0e3 mporpamupane Gpr3nuke akTUBHOCTH. CBU MCTIMTaHUILIA
Cy OWJIM 31paBU U TOOPOBOJEHO CY YYECTBOBAJIM Y HCTPaXKUBAMY. Y HCTPKHUBAY j€ KO-
puiiheH craHnapau3oBanu yrmuTHHK SF-36, KOjU TpeACTaBba TCOPUjCKH YTEMEbEHY U
Hay4HO NIPOBEPEHy ONepalOHAIN3ANM]jy JBe TeHepaHe KOMIIOHEHTE KOje OIHCYjy KOH-
LIENT 37paBJba M KBAIUTET )KUBOTA — (DH3UIKO 3/1paBibe (Pu3nuKo (HyHKIMOHUCARE, Orpa-
HHIYEmha 00aBIJbama MOCIoBa yciel GU3HIKOT He(yHKIHOHUCAma, 001, TeHePaITHO 3paB-
Jb€) ¥ MEHTAITHO 3/IpaBJbe (€Heprija HaclpaM 3aMopa, COUUjaTHO (PyHKIMOHHCAE, OTpa-
HHIYEHhe 00aBJbarba MOCIIOBa yCIle] eMOIMOHATHIX MpodiieMa H eMOLMOHAHO Onarocra-
me. AHammsupajyhn yTHIaj TpEeHHHTa CHAare Ha KBAJIUTET )KUBOTA, Y OBOM HCTPKUBAY
je yrBpheHo 1a je mpuMeHa TpeHHHTa cHare ca ontepehemeM Npou3BeNia 3HaYajHe MO3H-
THBHE e(eKTe Ha IIeCT O 0caM JUMEH3Hja KBAIUTETa XKUBOTA, X TO Ha (PU3NIKO (hYHKIH-
OHHCame, 0011, TeHEePaTHO 31PaBJbe, CHEPrUjy HACIIPaM 3aMOpa, COLUjATHO (yHKIMOHHCA-
€ U eMOLIMOHAJIHO 0JIarocTame, JOK y CBera JiBe ANMEH3Hje KBAJIUTETa )KMBOTA — OTPaHH-
Yera MpH 00aBJbarby TOCNOBa yoies| (H3NYKOr He(YHKIMOHUCAkA U OTPaHHYeHe TIPU
00aBJpamy TOCIIOBA YCiIeI EMOLHOHAHUX IpodiieMa — HUCMO JIOOWIIN CTATHCTHYKH 3Ha-
YajHy pa3iiKy, IITO W JOKa3yjy pe3yiraTH oBe Hamie ctyauje. Ha kpajy, Moxe ce cBe-
YKYITHO KOHCTaTOBAaTH J1a j€ TPEHHUHT CHare ca onrepehemeM Ha MOIyJIaliji HHCTUTYIIHN-
OHANIM30BaHUX 0c00a Tpeher KUBOTHOT 1002, M3y3eTHO ehUKacaH U TOBOAM 10 3HAYajHOT
ropacra ¥ rnooosblIama y AUMeH3HjaMa Koje ISTePMUHUITY KBAJIMTET JKUBOTA.
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Abstract

In sport psychology, coping with challenges is critical to the success and well-being of
athletes. Self-efficacy, as one of the most important features of successful athletes, plays a
significant role in designing their training and development programmes. The goal of this
exploratory research was to examine and determine whether and how coping strategies for
stressful situations can be used as predictors of the psychological factor of self-efficacy in
adolescent athletes. The total sample of participants in this study consists of 167 adolescent
athletes, that is, 90 boys and 77 girls. Variables in the research were operationalised using
appropriate instruments. Statistical techniques for data processing used in this research
were the Pearson correlation coefficient and multiple regression. The most important
findings of the study include a statistically significant model that can explain 28.6% of the
variance for the criterion in the sample of respondents. Task- and emotion-oriented coping
mechanisms were identified as statistically significant predictors. Self-efficacy was higher
in athletes with higher task orientation, and lower in those with emotion orientation.

Key words: young athletes, performance, anticipating self-efficacy, coping skills.

MPEAAKTUBHA OJHOC KOIMMHT MEXAHU3AMA
1 CAMOE®UKACHOCTH
KOJI CHOPTHUCTA AJIOJIECHIEHATA

AncTpakT

VY NCHXONOTHjU CIIOpPTa, YIpaBJbahe H3a30BHMa je 0] KJbyYHOT 3Ha4aja 3a ycrex
u Onaroctame criopTrcTa. CaMOeHUKacHOCT, Kao jefaH Of HajBOKHHUjUX KapaKTepH-
CTHKa YCIIEIIHUX CIIOPTUCTA, BaXKaH je (pakTop cTpaTeruja y Kpeupawy oOyka U Tpe-
HHHTA 32 Pa3B0j BEIITHHA. [[MJb OBOT €KCIIOPATHBHOT MCTPAXKUBAKA je J1a MCIHUTA U
YTBPAM Ja JIM, U KaKo, CTpaTeruje NmpepiafaBamba CTPECHUX CHUTYyalHja mpeaBubajy
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NICUXOJIOIIKH (akTOp caMoeuKaCHOCTH KO CIIPOTUCTA aJjoyieclieHaTa. YKymnaH 6poj
UCIIUTAaHUKA KOjU Cy YYECTBOBAIM y UCTPAXXMBAWY M3HOCH 167 crniopTHCTa ajonecte-
Hata, of Kojux je 90 mymkor, a 77 xeHckor nona. Bapujabie ucrpakusama cy omne-
panMoHANN30BaHE aJeKBaTHUM HHCTpyMeHTHMa. CTaTUCTHUYKE TEXHHKE 3a o0pany
nojaTtaka kopuiheHe y UCTpaxuBamwy cy [IMpCOHOB KOS(hHLHM]EHT KOpenanuje 1 Br-
HIECTPyKa perpecuoHa aHaian3a. HajBaHUjH 3aKJbydlld KOjU MPOUCTUYY M3 pe3yJiTa-
Ta UCTPaKMBamba YKJbYUyjy CTAaTUCTHUYKH 3Ha4YajaH MOAEN KOjuM je Moryhe npenBuse-
T 28.6% BapmjaHce y KpUTEpHjyMy Ha y30pKy HchuTaHuka. Kao crarucTudku 3Ha-
YajHH NPEeIUKTOPH U3/BOJWIIN Cy Ce€ KOIHMHI MEXaHM3MHU YCMEpPEHHU Ha 3aJaTak U Ha
emonuje. CamoedukacHocT je Beha KO CIIOPTHCTA ca BUIIMM YCMEPEHEM Ha 3aJaTakK,
a Mama KoJl yCMEPEHOCTH Ha eMOIIHje.

Kibyune peun: Mitaaum aTineTuyap, neppopmance, npeasuhame caMoehUKacHOCTH,
BEIITHHE IPEBa3HIIAKEHA.

INTRODUCTION

The skill level of an athlete at a specific point of time depends on a
number of factors. In addition to physical fitness, determined by age at
which training begins, staying committed to training and competition, and
certain psychological differences among athletes that can be used to pre-
dict performance have been shown by research to be important factors
(Daroglou, 2011). Success in high performance sports requires the con-
tinuous handling of ever-changing challenges that can interfere with an
athlete’s pursuit of excellence, as well as his or her general physical and
psychological well-being (Mellalieu & Hanton, 2015). Some of the chal-
lenges athletes can encounter include tough opponents, injuries, perfor-
mance plateaus, performance declines, problems in the coach-athlete rela-
tionship, constant media attention, personal and social over-expectations,
and organisational policy (Hanton et al., 2005; Mosevich et al., 2013;
Nicholls and Polman, 2007). Other agents, such as personal background,
cultural context, private life, social relations, and present conditions
should not be ignored, because they are also likely to have an impact on
the current capacities and resources of an individual and, thus, on the per-
ception and handling of stressful situations. The incapacity of an athlete
to cope with stressors is an important determinant that can result in failure
and performance decline (Lazarus, 2000). However, experiencing success
in coping and self-efficacy can result in a positive impact of stress on per-
formance. Research in stress neurobiology has shown that, though hor-
mones and other physiological agents that contribute to stress effects on
the body can have short protective and adaptive effects and can increase
the capability of the body to respond to a stressful situation by providing
fast, almost instant responses, and by allowing the body to select a proper
strategy and restore homeostasis, they can still increase pathophysiology
where they are abundant or poorly regulated (Godoy, Rossignoli, Delfino-
Pereira, Garcia- Cairasco & de Lima Umeoka, 2018). Some players and
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coaches are capable of coping with stressful situations better than others
because stress effects on performance depend on athletes’ individual dif-
ferences (Sivrikaya, 2018). Jones (Jones, 1995; after Miti¢, 2016) argues
that neither positive nor negative effects of stress-induced anxiety are
primarily dependent on the intensity of the stressor or the symptoms of
anxiety, but on the perception of control over one’s own skills and condi-
tions in the environment. One of the key aspects of sport psychology
deals with understanding and interpreting the relationship between psy-
chological factors and physical activity, and the success of athletes
(Tubié, 2014; Lazarevi¢, 2001; after Miti¢, 2016).

It is common knowledge that self-efficacy is one of the primary
psychological factors of success. Self-efficacy influences every single as-
pect of the human endeavour, and is one of the most important features of
a successful athlete. The way people perceive their own capabilities of
handling various situations has a strong impact on their actual strength in
competent coping with challenges and choices. Self-efficacy implies a
sense of competence, relevance and capability to cope with life challeng-
es, and it is defined by one’s confidence in the ability to perform a suc-
cessful practical action, or to accomplish a specified result in the case of
athletes (Sivrikaya, 2018). Bandura defines self-efficacy as an individu-
al’s belief in his or her capacity to execute behaviours necessary to pro-
duce specific performance attainments. It is a self-evaluation construct,
and a key component of the self-system comprised of the attitudes, abili-
ties and cognitive skills of an individual. High self-efficacy increases the
possibility of the successful accomplishment of the given task (Bandura,
1982). Research in sport in general has demonstrated a positive relation-
ship between perceived self-efficacy and sport performance (Mueller,
1992; Weigand & Stockham, 2000; after Miti¢, 2016), and indicated its
important role in understanding individual differences in the perception of
anxiety and stress in athletes (Wittig, Duncan & Schurr, 1987; after Miti¢,
2016). Self-efficacy facilitates coping with stress, but also has an impact
on the cognitive assessment of the stressful situation (Jerusalem &
Schwarzer, 1992; after Miti¢, 2016). According to Bandura, the most ef-
fective way to strengthen self-efficacy is to witness the improved perfor-
mance and development of the coping capacity for use in future situations
(Bandura, 1977), whereas mastery experiences gained in one situation can
help infer our capabilities in other situations (Bandura, Adams, Hardy &
Howells, 1980). According to Bandura, self-efficacy affects the decision
to initiate a behaviour, the choice of effort, and persistence once the be-
haviour has been initiated. Bandura and Cervone (1983) argue that self-
efficacy most likely affects performance in situations with performance
feedback because, in an experiment designed to test this hypothesis, they
observed consistent relations between self-efficacy and performance only
where knowledge of performance was present. However, further research
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has provided support for Garland’s cognitive mediation theory (1985) to
explain the links between individual task goals and performance, where
high performance expectancy can result in higher self-efficacy through
various mechanisms (Garland, H., Weinberg, R., Bruya, L. & Jackson,
A., 1988). Individuals who set high goals can develop performance strat-
egies that facilitate the accomplishment of higher performance levels
(Locke, Shav, Saari & Latham, 1981). Higher goals can lead to higher self-
efficacy through wishful thinking (Jones, 1977), where individuals expect
what they hope to accomplish. If the task goal is a picture, then it is cogni-
tively available and can serve as an anchor (Tverski & Kahneman, 1974),
which results in expectations of higher performance among individuals
with higher goals (Garland, H., Weinberg, R., Bruya, L. & Jackson, A.,
1988). Therefore, task goals have an influence on task performance, partial-
ly through their impact on self-efficacy. Lessening anxiety is also related to
increased self-efficacy (Smith, 1989). In general, skills and strategies that
maximise self-efficacy expectations should be taken into account in creat-
ing coaching and training programmes for athletes.

It has been determined that coping skills, together with self-efficacy,
are a strong predictor of performance (Daroglou, G., 2011), and are of the
utmost importance in designing personal athletic development programmes,
with the purpose of increasing motivation, engagement, resistance to failure
and, indirectly, sport performance and the balance between personal and
professional life (Cosma, G., Chiracu, A., Stepan, R., Cosma A., Nanu, C. &
Paunescu, C., 2020). In sports, common coping strategies include increased
effort, search for social support, avoidance, wishful thinking, change in
tactics, problem solving, confrontation, arousal and relaxation control, and
planning. These and other coping strategies are an integral part of an athlete’s
overall array of self-regulating actions that facilitate successful adaptation in
high performance sport (Mellalieu, S. & Hanton, S., 2015).

Coping is a part of a complex process needed for successful adap-
tation, and it requires efficient cognitive, behavioural and emotional skills
of self-regulation. Lazarus defined coping as constantly changing cognitive
and behavioural efforts to manage specific external and/or internal demands
that are appraised as taxing or exceeding the resources of the person (Laza-
rus, 2000; after Cosma, Chiracu, Stepan, Cosma, Nanu & Paunescu, 2020).
One critical aspect of the self-regulation process is coping. Although
Carver, Scheier and Weintraub argue that “people do not approach each
coping context anew, but rather bring to bear a preferred set of coping strat-
egies that remains relatively fixed across time and circumstances” (Carver,
Scheier & Weintraub, 1989, p. 270), according to the view of other authors,
this includes volitional decisions and actions to cope with demanding situa-
tions (Lazarus, 1999; Skinner and Zimmer-Gembeck, 2007; after Mellalieu
& Hanton, 2015). In sport psychology, the most outstanding descriptions
and definitions of coping include views of features, where they are classi-
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fied according to their permanent coping styles (Penley, Tomaka & Wiebe,
2002; after Nicholls & Polman, 2007) and the process (transactional ap-
proach) that incorporates interactions between the internal and external de-
mands, that is, beliefs of one’s self, goals and values, and the situation
(Lazarus, 1999; after Nicholls & Polman, 2007). Miti¢ quotes the transac-
tional approach of Endler and Parker (Endler & Parker, 1990; after Mitic,
2016), with three coping dimensions, or styles: problem (task)-oriented
coping, emotion-oriented coping, and avoidance-oriented coping. Persons
who use the problem-oriented coping strategy usually find it easy to adapt,
whereas those who use emotion-oriented and avoidance-oriented coping
strategies are less adaptive. Cognitive factors and strictly controlled emo-
tions are a characteristic of task-oriented coping aimed at problem solving
through cognitive restructuring and situational reconceptualisation. These
strategies are used when a situation is perceived as changeable. When a sit-
uation is perceived as unchangeable, emotion-oriented coping strategies are
used in order to lessen the stress through emotions, with no attempt made to
change the situation (Miti¢, 2016). Among athletes, the most common cop-
ing dimensions are coping with problems and coping with emotions
(Nicholls & Polman, 2007; Crocker, Kowalski & Graham, 1998). Less ef-
fective forms of coping with stress lead to dropping out of sports (Klint &
Weiss, 1986; Smith, 1986; after Nicholls & Polman, 2007), a decline in
performance (Lazarus, 2000a; after Nicholls & Polman, 2007), and the
termination of one’s professional sport career (Holt & Dunn, 2004a;
Nicholls & Polman, 2007), which is why it is important for both research-
ers and coaches working with athletes to better understand coping with
stress in sport (Nicholls & Polman, 2007).

Until the 1990s, only few studies demonstrated how much pro-
grammes for enhancing coping capacity contributed to overall self-
efficacy. However, it is assumed that the most effective conditions among
those that can change the level of self-efficacy are the coping experiences
that indicate efficient coping behaviours. According to Bandura (Ban-
dura, 1977), the most effective way to strengthen self-efficacy is to wit-
ness the improved performance and development of the coping capacity
for use in future situations. A number of studies have reported an increase
in the internal locus of control in participants who were exposed to inter-
ventions designed to help them gain new behavioural competencies
(Smith, 1970; Stein & Vallston, 1983; Duckworth, 1983; after Smith,
1989), which is a construct that has a certain degree of conceptual over-
lapping with general self-efficacy. Smith (Smith, 1989) noticed that pre-
vious positive findings regarding the locus of control variable indicate
that coping skills training can lead to an increase in general self-efficacy,
as well as a shift to the internal locus of control. He argues that higher
gains can be expected in generalised self-efficacy rather than in the inter-
nal locus of control, to an extent in which the measurement of self-
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efficacy is explicitly focused on the measurement of perceived behav-
ioural skills. In his study, conducted on a sample of test-anxious college
students, he found that coping skills training that can be generalised re-
sults in changes in self-efficacy that go beyond the situations at which
specific training programmes are aimed. These findings helped him iden-
tify the factors that increase generalised self-efficacy expectancies and in-
fluence the stability of such changes, and provide implications and guide-
lines for further research concerning the effects of coping mechanisms on
self-efficacy, which have found their way into practice and confirmed a
two-way influence of self-efficacy and coping mechanisms in contextual
conditioning.

The Problem and the Aim of the Research

The research problem is related to whether and how, i.e. to what
extent, coping mechanisms predict self-efficacy in adolescent athletes. The
aim of this research was to examine and determine the predictive relationship
between coping mechanisms and self-efficacy in adolescent athletes.

Hypotheses

This research began with the following hypotheses: (HO0) there is a
statistically significant model of coping mechanisms that can predict self-
efficacy in adolescent athletes; (H1) task orientation as a stress coping
modality predicts higher self-efficacy in adolescent athletes; (H2) focus-
ing on emotions as a stress coping modality predicts lower self-efficacy in
adolescent athletes; and (H3) avoidance orientation (Avoidance and Dis-
traction) as a stress coping modality predicts lower self-efficacy in ado-
lescent athletes.

METHOD
Sample

The structure of the respondents who participated in this research
is presented according to gender. The sample of respondents included in
this research consists of 167 adolescent athletes, of whom 90 are boys,
and 77 are girls. The respondents voluntarily agreed to be interviewed.

Instruments

The questionnaire used was CISS (Endler & Parker, 1990), and
more specifically its adaptation by Sori¢ and Prorokovi¢ (Sori¢ & Proro-
kovi¢, 2002). Tt consists of 48 items to which respondents give answers
through a five-point Likert-type scale. There are three subscales: Prob-
lem-Focused Coping, Emotion-Focused Coping and Avoidance, which
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has its own two subscales (Distraction and Social Diversion). The instru-
ment reliability in this research was verified by calculating Cronbach’s
alpha coefficient, which is as follows, by subscales: Problem-Focused
Coping (16 items, reliability coefficient of 0.78), Emotion-Focused Cop-
ing (16 items, reliability coefficient of 0.85), and Avoidance (16 items,
reliability coefficient of 0.85), with Distraction (8 items, reliability coef-
ficient of 0.77) and Social Diversion (5 items, reliability coefficient of
0.75). For the entire questionnaire containing 48 items, the reliability co-
efficient is 0.85.

The instrument for assessing self-efficacy is the Generalized Self-
Efficacy Scale (GSE, Schwarzer & Jerusalem, 1995), which consists of
10 items. Respondents indicate the extent to which the statements apply
to them on a five-point Likert-type scale (ranging from ‘not true at all’ to
‘completely true’). The instrument has previously demonstrated good re-
liability on different samples (Schwarzer, Basler, Kwiatek, Schroder &
Zhang, 1997; Ivanov, 2002, as cited in Miti¢, 2016). In this research, the
Generalized Self-Efficacy Scale has a reliability coefficient of 0.83.

Procedure

The research was conducted in May and June 2022, in Serbia, on a
sample of 167 respondents who voluntarily participated in the research. Some
of the respondents completed a printed questionnaire, while others completed
an online survey distributed via email and SMS. The written form of the test
battery was converted into an electronic form, respecting the order of the giv-
en items as well as the degree of agreement with the statement. The purpose
of the research and the involvement of the respondents were explained both
orally and in writing (in the online form), and the procedure for answering
different questions was described in detail at the beginning of each part of the
questionnaire, and communicated personally before filling out the question-
naire. The respondents were also informed that their participation in the re-
search was voluntary and could be terminated at any moment, and that their
anonymity would be respected. By completing the questionnaire, the re-
spondents gave their consent for the data they provided in the questionnaire
to be used solely for research purposes.

Statistical Data Processing

Various statistical procedures were used to process the research da-
ta in accordance with the set goals and hypotheses. First, the significance
of the correlation between coping mechanisms, on the one hand, and self-
efficacy, on the other, was tested. For this purpose, the Pearson correla-
tion coefficient was applied. Multiple regression analysis was used to test
predictive effects, and to check whether and to what extent different
stress management strategies predict self-efficacy.
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RESULTS
Table 1. Descriptive statistics
Minimum Maximum Mean SD
Self-Efficacy 14 40 32.13 4118
Task 39 78 58.06 7.439
Emotion 18 75 44,98 9.806
Avoid 26 75 51.54 10.795
Distraction 8 36 21.26 6.387

The distribution of variables in the research shows that the most
prevalent coping mechanisms are task orientation and avoidance, which
has the highest variability (SD 10.79). It is followed by orientation to
emotions, while distraction is the least represented. The average value for
self-efficacy is 32.13, with a standard deviation of 4.12.

Table 2. Correlation between self-efficacy and coping mechanisms

Task Emotion  Avoid Distraction
Self-efficacy Pearson Correlation .536 -.128 120 .086
Sig. (2-tailed) .000 102 132 271

One statistically significant positive correlation of high to moder-
ate intensity was obtained. When there is a higher task-focused coping
mechanism, self-efficacy will also be higher. Other correlations are low.
What is also interesting is the negative relation between the emotion-
focused coping mechanism and self-efficacy in young athletes.

Hypotheses Check
Table 3. Model Summary
Model R R? Adjusted R?  Fu,159) Sig
1 .535? .286 .267 15.423 0.000

Predictors: (Constant), distraction, task, emotions, avoiding

A statistically significant model was obtained that can predict
28.6% of the variance in the criterion on the sample of respondents.

Table 4. Coefficients

Model B T sig. Model

1 (Constant) 6.882 .000
task 516 7.207 .000
emotions -.168 -2.354 .020
avoiding -.072 -.429 .669

distraction 127 .765 445
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Task-focused and emotion-focused coping mechanisms were iden-
tified as statistically significant predictors. Self-efficacy is higher in athletes
with higher task-focused coping, and lower in emotion-focused coping.

DISCUSSION

As it was hypothesised, our research proves the connection be-
tween self-efficacy and coping styles, as well as their predictive relation-
ship, which was demonstrated by a statistically significant model that ex-
plained 28.6% of the variance in the criterion in the sample of respond-
ents. The findings proved the research hypothesis HO. The results regard-
ing the relationship between stress coping strategies and self-efficacy
have proven hypotheses H1 and H2, and show that problem-oriented
stress coping has a statistically significant (positive) relation with self-
efficacy, while emotion-oriented coping has a negative relation with self-
efficacy. Avoidance and distraction did not show any statistical signifi-
cance in the prediction of self-efficacy, thereby disproving hypothesis H3
which states that avoidance-oriented mechanisms (Avoidance and Dis-
traction) are predictors of lower self-efficacy. Previous research has also
proved the relationship between self-efficacy and coping strategies
(Haney & Long, 1995, after Nicholls & Polman, 2007). Coping, as a crit-
ical factor in performance and satisfaction, has the potential to signifi-
cantly contribute to applied practice (Lazarus, 2000). Problem-oriented
coping strategies include problem definition, search for different ways of
problem solving, and making decisions on definite actions with the pur-
pose of changing the stressful situation, whereas emotion-oriented coping
strategies include actions such as seeking emotional support, relaxation or
meditation, and wishful thinking (Lazarus & Folkman, 1984).

Given that self-efficacy has been proven to be one of the key fac-
tors of success, our findings indicate that it is essential to develop capaci-
ties for defining problems, finding alternatives, decision making and tak-
ing actions directly related to problem solving by teaching and training
athletes. When selecting sports candidates, it is also important to pay at-
tention to preferred coping styles, which can predict their self-efficacy
and, thus, success and satisfaction.

The results of this study are limited and refer to the research sam-
ple, but they could encourage further research on the predictive relation-
ship between coping mechanisms and self-efficacy in athletes.

CONCLUSION

This research studied different strategies for coping with stressful
situations in adolescent athletes of different genders, and the prediction of
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self-efficacy in relation to them. The general goal of the research was to
examine and determine the predictive relationship between coping mech-
anisms and self-efficacy in adolescent athletes. The formulation of one
general hypothesis and three specific hypotheses was the starting point
for operationalisation. The sample of adolescent athletes included 167
participants (90 boys and 77 girls). The most important conclusions to be
drawn from the research findings include a statistically significant model
that explained 28.6% of the variance in the criterion in the sample of re-
spondents. Task- and emotion-oriented coping mechanisms were identi-
fied as statistically significant predictors. Self-efficacy was higher in ath-
letes with higher task orientation, and lower in those with emotion orien-
tation.
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NPEJUKTUBHU OJHOC KOITUHI' MEXAHU3AMA
N CAMOE®UKACHOCTHU
KOJA CIIOPTUCTA AJOJIECIHIEHATA

Camwa Byndopa’, Ucugopa Mumomesnh?
'Hesasucnu uctpaxusau, Cpbuja
2Bucoxka nociosHa mkona, Hosu Can, Cpouja

Pe3ume

VY ncuxonoruju cropra, ynpasibame W3a30BHMa je 0J] KJbYYHOT 3HAauaja 3a ycreX U
Omaroctame criopricta. CaMoe(HKacHOCT, Kao jelaH 0] HajBOKHHWjHX KapaKTEepHCTHKA
YCHEIIHUX CIOPTHUCTA, Ba)KaH je (aKkTop CTparerHja y Kpeupamwy oOyka M TPEHHHTa 3a
Pa3Boj BEUITHHA, CENEKUHjU CIIOPTHCTA, UCTpajaBamy y MPpo(ecHoHaNHo] OpHjeHTAIjH U
BHIX0B0j caTuchakumju. KOHTHHYHpaHO yrpaBibare H3a30BUMa KOJHU CE CTAJTHO MEHmajy U
CMOCOOHOCT CHOPTHCTA Jia Ce HOCE ca CTPECOpUMA Cy BaKHH (DaKTOPH H-HXOBOT' yCriexa,
niep(hopMaHCH ajiM ¥ OarocTama Kako y Npo(eCHOHAHOM, TaKo ¥ IPUBATHOM JKHBOTY.
HcrpakuBama 0 yTUIAjy KOIMHT MeXaHH3aMa Ha caMOe(hHMKacHOCT TIOUHIbY Jia Ce Pa3BH-
jajy neBenmeceTHX ropuHa. Pe3ynraTi HCTpaXkuBama Cy yKa3ajid Ha TO Jia CIIOPTHCTH IIpe-
(bepupajy cyodaBajyhie MexaHW3Me TpeBIafaBama KOjU CE OAHOCE Ha YCMEPEHOCT Ha
mpo0JeM KaJa ce CUTyalyja MepuuiIpa Kao IPOMEHJbHBA, 1 YCMEPEHOCT Ha eMOLHje 1
KOHTPOITy CTpeca Kajia Ce CUTYalllja Mpelripa Kao HempoMeHsbrBa. M30eraBajyhu mexa-
HIBMH TipeqBrhajy HEUCTPajHOCT U OLYCTaHAaK OJ OBE MpOQecHOHaNTHe OpHjeHTalHje, 1
HHCY KapaKTEepHCTHYHHU 3a npodecnoHaiHe croptucre. OBHM €KCIUIOPaTUBHUM HCTpa-
JKUBambeM (OKyCHpan cMo ce Ha poOJieM KOjH Ce OJJHOCH Ha TO Ja JIM M Ha KOjH HauWH,
OJTHOCHO Y KOjOj MEpH, KOITMHI' MeXaHU3MH TperBulajy caMmoe(h)KacHOCT KOJ CIIPOTHCTA
aJoJieclieHaTa ca MIJBEM JIa C€ HCIUTA U YTBPIH NPEANKTHBHH OJJHOC KOIIMHT MEXaHHU3a-
Ma U caMOe(pHKacCHOCTH. YKyTIaH Opoj UCIIHTaHHUKA KOjU Cy YIECTBOBAIN Y HCTPAKUBAGY
n3HocH 167 criopTucTa afonectenara, o Kojux je 90 Mymikor, a 77 skeHCKor moja. Bapu-
jabie ucTpaxkiBarba Cy OreparoHaIH30BaHe aJeKBAaTHUM HHCTPYMEHTHUMA. HCTpyMeHT
3a mpoiieHy camoedukacHoctH je Ckana reHepanusoBane camoedukacHocT (GSE,
Schwarzer & Jerusalem, 1995), 10K je 3a NpOLEHY CTUIOBA NPeBIaaBamba KopuiihieHa
amanranuja [IUCC Enmnepa u IMapkepa (The Coping Inventory for Stressful Situations,
Endler & Parker, 1990), xojy mormucyjy Copuh u IIpopokosuh (Copuh & Ipopokosuh,
2002). CraTucTidKe TEXHUKE 3a 00paIy MmojaTraka KopuiiheHe y uctpaxusamy cy [Tupco-
HOB KOG(HIMjEeHT KOpeMnalyje M BHIIECTpYKa perpecHoHa aHanmm3a. HajBakHHju 3aK-
JbYHIH KOjH TIPOUCTHIY U3 Pe3yJITaTa UCTPaKUBamka YKIbYUYjy CTaTUCTHUIKY 3HaYajaH MO-
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Jiel1 kojuM je Moryhe npensuneru 28.6% BapujaHCce y KpUTEpUjyMy Ha y30pKY MCIIHTAHHU-
ka. Kao cratucTidky 3Ha4ajHN NMPEAMKTOPH H3/IBOjHIIH Cy C€ KOIIMHT MEXaHU3MH ycMepe-
HH Ha 3aJiaTaK 1 Ha eMoruje. CamoedukacHocT je Beha KoJ| CiopTHCTa ca BUIIMM ycMepe-
HBEM Ha 3a]1aTaK, a Marba KOoJl yCMEPEHOCTH Ha EMOLIHjE.
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KPUBUYHOIIPABHU OKBUP CY3BUJAIBA TOIIUHI'A
Y CIIOPTY ¥ PENIYBJINIIU CPBUJHU

Ancrpakr

Ayrtopu y pamy ofjammaBajy IpoOJIeMaTHKy NOIMHTa y CIIOPTY. 3aKOHOM O
cy30ujarby JONUHTA y CIIOPTY NpeiBuheHa cy ABa KpUBUYHA Jea, 1 TO oMoryhaBame
ynortpebe JIOIMHT cpesicTaBa U HeoBnamheHa IPOU3BO/iba U CTaBIbabe Y IPOMET 10-
IIUHT cpejicTaBa. Paau ce 0 KpUBHYHUM JENUMa Koja Cy IPOIHMCAHa T3B. CHOPEIHUM
KPUBUYHMM 3aKoHOJaBcTBOM PeryOike CpbOuje. LleHTpannu neo paga npencraBiba
aHaJIM3a HaBe/IeHa J1Ba KpUBUYHA Aena. [Ipy ToMe, CHCTeMaTHYHOCTH pajy, H3JBOjeHa
Cy W aHanm3upaHa OpojHa 3ajeqHHYKA 0OeneXja OBUX KPUBHYHHX JieNla, Kao ILITO Cy
3alITUTHH 00jeKaT, 00jeKT paame (ZOIMHMHI CPEICTBO), MOCIEANLAa KPHBUYHOT JieNa,
KpHBHIIa, ToceOHa HaMepa M ClI., a OTOM Cy II0CeOHO pa3MOTpeHa HUXO0Ba OCTana
obenexja u ooy, [IpuMmeTHO je 1a KpuBHYHA Jea U3 3aKoHA O CIIpeYaBamy J0-
MUHTa y CIIOPTY UMajy OAroBapajyhe perynaTopHe MamKaBOCTH, IIPE CBE LITO HE 00Y-
XBartajy onpeheHe OWTHE acmiekTe Be3aHe 3a Cy30HMjame JONHMHIA y CHOPTY, Ma Cy IO
y30py Ha KpUBH4YHA Jiena n3 KpuBHYHOT 3aKOHMKA JJaTH M3BECHU Iperyiosu de lege
ferenda. [lar je neruMuuaH OCBPT HAa Haj3HaYajHUje MelhyHApOJHE TOKYMEHTE Y OBOj
obnacty, OTHOCHO Ha JjBa Haj3HAuYajHUja JOKyMeHTa Koja je PenyOnmka Cpouja patu-
¢ukoBana, a To cy MelhyHapoaHa KOHBEHIIMja IPOTUB JONKHTA y criopTy U EBponcka
KOHBEHLIMja TPOTUB JONUHIOBaba y CHOPTY, UMajyhu y BUIy J1a Cy TH aKTH Npea-
CTaBJbAIN OCHOB 32 JIOHOLICHE II0CEOHOT aHTH-IOIMHT 3aKOHA y HAIO] Jp)kKaBH. Ta-
Kole, mojammkeHo je U ITa ce cMaTpa JONUHIOM Yy CIIOPTYy IpeMa ojpendama Io3u-
tuBHOT npaBa CpOuje. Ha moceOHOM MecTy y pany ayTOpH pa3jallibaBajy MHTAHmE
iTa ce cMaTpa JOIHHIOM y criopTy y PemyGmnm Cpouju.

KibyuHe pe4s: JIOIHMHT y CIIOPTY, CPEZCTBA 3a IOMMHT, OMoryhaBame ynorpebe
JOTIMHT CPEJ/ICTaBa M HeoBnamifieHa IPOU3BO/Iba, CTABJbAE Y POMET
JOTIHT CPECTaBa, KpUBUYHA JIeTIa.

INTRODUCTION

From the point of view of criminal law, sport is linked either to vi-
olence or to doping (Markovi¢, Trifunovic, Sekeljic’, 2016; Radenovi¢ &
Mijatovi¢, 2017). The use of substances and methods aimed at improving
results in sports is as old as sports, and was recorded as far back as an-
cient Greece (Paj¢i¢ & Petkovié¢, 2008, p. 551). And yet, it was only dur-
ing the second decade of the 20" century that it became clear that it was
necessary to establish bans on the use of certain substances in sports.
Cases of doping began to seriously compromise the credibility of sports
achievements, and the victories of some ‘arena heroes’ became question-
able and debatable (Vlad et al, 2018, p. 529).

According to same authors, the problem of doping in sports also
had its own political connotation, which reflects the international rela-
tions of an era (Vlad et al., 2018, p. 530). This information revealed the
negative aspects of the history of sports, in which such substances were
used unscrupulously, not only in the name of achieving better sports re-
sults but also as a propaganda weapon in demonstrating the superiority of
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a certain ideological-political order. To note a specific case, it was used to
demonstrate the superiority of the communist and socialist order (Vlad et
al, 2018, p. 530). However, judging by the available information, the
western side of the Iron Curtain did not lag at all in this regard (Yesalis,
Bahrke, 2002, pp. 42-76).

The first systematic law in Serbia related to the issue in question —
the Law on the Prevention of Doping in Sports (hereinafter: LPDS/2005)
— was adopted in 2005, although even before that there was a certain, ad-
mittedly modest legal framework that regulated some issues of the given
matter (see: Purdevié, 2008, pp. 73-74; Suput, 2008, p. 16). Today, the
Law on Prevention of Doping in Sports from 2014 (LPDS) is in force.
This law regulates measures and activities in order to prevent doping in
sports (Article 1), and expressly prescribes the prohibition of doping in
sports (Article 2). Facilitating the Use of Doping Substances (article 38)
and the Unauthorized Production and Circulation of Doping Substances
(Art. 39) are criminalized.

A BRIEF OVERVIEW OF THE MOST IMPORTANT INTERNA-
TIONAL DOCUMENTS ON DOPING IN SPORT

The first international sports organisation to ban doping was the In-
ternational Athletics Federation in 1928, and other sports organisations
followed suit. The first international sports organisations that introduced
doping tests in 1966 were the International Cycling Union (French: Union
Cycliste Internationale - UCI) and the International Federation of Football
Associations (French: Fédération Internationale de Football Association -
FIFA) (Paj¢i¢ & Petkovié, 2008: 552). A year later, the International
Olympic Committee established its Health Commission, and established a
list of prohibited substances, with the first doping controls carried out at
the Winter Olympic Games in Grenoble in 1968, and at the Summer
Olympic Games in Mexico City that same year. In the beginning, sanc-
tions against doping rule violators were exclusively of a sporting nature.
However, opinions that the state, with its repressive apparatus, should be
involved in the fight against doping as the greatest evil of modern sports
became louder and more influential (Paj¢i¢ & Petkovi¢, 2008, p. 552).

With the aim of preventing and fighting doping in sports, and elim-
inating it, as stated in its preamble, in October 2005, the International
Convention against Doping in Sports was adopted within the framework
of UNESCO. The Convention entered into legal force in 2007, and, by its
nature, it is a framework convention that imposes obligations on states to
adopt appropriate measures both at the national and international level, in
accordance with the principles of the Code. The World Anti-Doping Code
was adopted by the World Anti-Doping Agency on March 5 2003 in Co-
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penhagen, and is Appendix 1 of this Convention (Article 2, Paragraph 3,
Item 6 of this Convention).

It is important to point out that, in order to coordinate the fight
against doping in sports both at the national and the international level,
the Convention obliges the participating countries to respect the princi-
ples of the Code as a basis for the obligations contained in Article 5 of the
Convention, which concern the adoption of appropriate measures through
legislation, regulations, as well as policies or procedures of the admin-
istration, without denying the right of states to adopt additional measures
that are complementary to the Code (Article 4 of the Convention).

At the level of particular international law, it is important to men-
tion the European Convention against Doping in Sports, which was
adopted within the framework of the Council of Europe in Strasbourg in
1989. The proclaimed goal of the Convention is the final elimination of
doping from sports, obliging members to take the necessary steps within
the framework of their constitutional provisions to implement the provi-
sions of the Convention (Article 1).

WHAT IS DOPING IN SPORTS UNDER SERBIAN LAW?

To understand the criminal offences, it is important to first deter-
mine what is considered ‘doping in sports’ in terms of our positive legal
regulations. According to article 2(2) of the LPDS, doping in sports “is
the existence of one or more violations of anti-doping rules” which are
established in article 3 of the same law. According to the latter article
3(1) of the LPDS, violation of anti-doping rules exists in cases of: (1) the
presence of a prohibited substance or its metabolites, or markers, in the
athlete’s body sample; (2) using or attempting to use (application, intro-
duction, injection, or any other type of consumption) a prohibited sub-
stance, or a prohibited method (hereinafter: doping substances); (3) re-
fusal, or omission without convincing justification, to provide a sample
after notification of doping control, or avoidance of providing a sample in
another way; (4) any combination of three missed doping tests and/or
failure to complete the athlete location form, in accordance with the in-
ternational results management standards approved by the World Anti-
Doping Agency, within a period of 12 months and by an athlete involved
in a registered test group; (5) interfering or attempting to interfere with
any part of doping control; (6) illegal possession of doping substances by
the athlete or persons assisting the athlete; (7) unauthorised sale, transpor-
tation, sending, delivery or distribution of a prohibited doping substance,
or a prohibited doping method (either physically, electronically or by any
other medium) by the athlete, persons assisting the athlete, or a third par-
ty, to any person under the authority of organisations in the field of
sports, or an attempt to do so; (8) administering or attempting to adminis-
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ter any doping substance to an athlete in competition, or administering or
attempting to administer to any athlete out of competition any doping
substance prohibited out of competition; (9) assisting, inciting, aiding,
abetting, concealing, creating conditions or any other form of intentional
complicity or attempted complicity in violation, or attempted violation of
anti-doping rules, or in violation of a measure imposed for violation of
anti-doping rules; (10) associating, in a professional or sports-related ca-
pacity, an athlete or other person under the jurisdiction of an authorised
anti-doping organisation with a person who helps an athlete who is sub-
ject to an imposed measure for violating anti-doping rules, or has been
punished in criminal, misdemeanour or other proceedings for an act that
represents a violation of anti-doping rules in the sense of this law, if the
penalty is still in effect or less than six years have passed since the impo-
sition of such penalty, or with a person who is an intermediary or repre-
sentative of such a person; and (11) behaviour of an athlete, or other per-
son that represents a threat or serves to intimidate another person with the
intention of dissuading him from communicating information related to
doping and non-compliance with anti-doping rules, or aims to put in a
disadvantageous position a person who in good faith has provided evidence
or information that relate to doping and non-compliance with anti-doping
rules, to an authorised anti-doping organisation or competent state body.
However, there will be no violation of the specified anti-doping rules in
cases of approved exceptions for therapeutic use, and other exceptions
established by the World Anti-Doping Code (article 3(2) of the LPDS).

For the sake of further understanding this problem, the question of
what is meant by the terms ‘sport” and ‘athlete’ may be posed. The LPDS
does not define these terms, but they are defined in the Law on Sports
(hereinafter: LS). Article 2 of the LS stipulates that ‘sport’ is an activity
of special importance for the Republic of Serbia, and that it represents a
part of physical culture that includes every form of organised and unor-
ganised performance of sports activities, and sports activities by natural
and legal persons in the sports system, with the aim of satisfying human
needs for creativity, affirmation, physical exercise and competition with
others. Therefore, sport consists of “performance of sports activities and
sports activities”, and these concepts are also determined by this law.

An ‘athlete’ is a person engaged in sports activities. The LS makes
a distinction between an amateur athlete, a professional athlete, a compet-
itive athlete, a top athlete, a promising athlete, a talented athlete and a
categorised athlete. An athlete can engage in sports activities inde-
pendently or within organisations in the field of sports, amateur or profes-
sional (article 9 LS).
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CRIMINAL OFFENSES FROM THE SERBIAN LAW
ON THE PREVENTION OF DOPING IN SPORTS

Preliminary Remarks

The criminal legislation of the Republic of Serbia consists of the
so-called basic (or main), and secondary (or special) criminal legislation.
The basic criminal legislation consists primarily of the provisions con-
tained in the Criminal Code (CC), which regulate the matter of the gen-
eral offence, as well as the majority of the matter of the special offenses
of criminal law as a branch of positive law. Secondary criminal legisla-
tion, on the other hand, consists of criminal law provisions contained in
other, non-criminal laws, which regulate the corresponding areas of social
life, but in their separate heads, which are usually titled as penal provi-
sions with the aim of providing more complete legal protection in that
sphere, they prescribe certain criminal offences (Turanjanin, 2022; Turan-
janin & Corovié, 2018, p. 3; see also Otaevi¢ & Purdevié, 2022, p. 337).
Therefore, the provisions of secondary criminal legislation refer to part of
the matter of a special part of criminal law, with the majority of this mat-
ter still being found in the Criminal Code.

Bearing in mind that the LPDS is a regulation that primarily regu-
lates measures and activities for the prevention of doping in sports of a
different nature, this legal text nevertheless, with the aim of comprehen-
sively regulating this matter, in Chapter V which is devoted to penal pro-
visions, prescribes the aforementioned two criminal offenses - Facilitating
the Use of Doping Substances (article 38) and Unauthorized Production
and Circulation of Doping Substances (article 39). Therefore, these two
criminal offences fall under the domain of secondary criminal legislation.
This approach can also be found in comparative criminal legislation, such
as in Germany, where the special Anti-Doping in Sport Act of 2015 (Ge-
setz gegen Doping im Sport) also provides for corresponding criminal of-
fenses related to doping (8 4). On the other hand, in other criminal legis-
lation, these acts are systematised in the basic criminal legislation, as is
the case with Croatia, where article 191a of the Criminal Code prescribes
the criminal offense of unauthorised production and trafficking of sub-
stances prohibited in sports.

The previous LPDS/2005, in addition to the two above mentioned
criminal offences, regulated another one other — the use of doping sub-
stances. However, according to the current LPDS, this is now a misde-
meanour (article 41(1) point 1).

Facilitating the Use of Doping Substances

This criminal offense has a basic (paragraph 1) and a severe (para-
graph 2) form. In its essence, it is close to the criminal offense of Facili-
tating the Taking of Narcotics from CC. Hence, the legal understandings
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related to the latter criminal offense can be applied to the criminal offense
from article 38 of the LPDS.

The action of the basic form is prescribed alternatively as: (1) giv-
ing a doping mean to an athlete; (2) prescribing a doping mean to an ath-
lete; (3) issuing a doping mean to an athlete; (4) applying a doping mean
to an athlete; (5) inducing an athlete to use a doping mean; (6) assisting
an athlete in using a doping mean; or (7) enabling the athlete to use a dop-
ing mean in another way. The aforementioned actions are prescribed in
the legal provision using perfective verb forms (‘have/has prescribed’,
‘have/has specified’, etc.). In this sense, it is indisputable that a one-time
undertaking of one of the aforementioned actions is sufficient for a com-
pleted criminal offence.

The act of ‘giving’ consists of making available or handing over
doping substances to the athlete (Suput, 2008, p. 20; cf.: Lazarevi¢, 2006,
p. 655). This implies that there was a factual handing over of the doping
mean to the athlete, which resulted in direct or indirect state control over
the object of the action, and it is irrelevant whether it was used (cf.: Deli¢,
2014, p. 103; Babi¢ & Markovi¢, 2018, p. 177). Giving must be free of
charge (Deli¢, 2014, p. 103; Mrvi¢ Petrovi¢, 2016, p. 169; Babi¢ & Mar-
kovi¢, 2018, p. 177), because if a certain compensation (cash or other
thing/barter) were given for a doping mean, it would be the criminal of-
fense of unauthorised production and distribution of doping substances
from article 39 of the LPDS (Turajanin & Corovi¢, 2018, pp. 304-305).
Admittedly, there are opinions that giving a doping mean can be done
with ‘some compensation’, but that it must not be a sale (Suput, 2008, p.
20; Purdevi¢, 2008, p. 430; cf.: Lazarevi¢, 2006, p. 655). We believe that
this opinion is not correct, because in the case of giving any compensa-
tion, in the sense of what was said, it is a criminal offense from article 39
of the LPDS (Turanjanin & Corovi¢, 2018, p. 305, fn. 73).

‘Prescribing’ a doping mean is an action performed by a doctor
when they prescribe a certain doping mean to the athlete, that is, when he
issues a prescription for a certain medical device that contains, or is in it-
self a doping mean (Purdevi¢, 2008, p. 430). Even in this case, it is not
necessary for the athlete to use a doping substance, while the action in
question can only be undertaken by a doctor.

‘Dispensing’ a doping mean is an action performed by a pharma-
cist when he dispenses to the athlete a mean that contains, or is in itself a
doping mean (Purdevié¢, 2008, p. 430), although the possibility that such
an activity can be undertaken by other medical professionals should not
be ruled out (medical/pharmaceutical technicians, nurses, etc.) (Turan-
janin & Corovi¢, 2018, p. 305). Additionally, this act does not require the
use of a doping mean by the athlete as a condition for the existence of the
act.
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The ‘application’ of a doping mean is manifested in the “active
participation in the introduction of a doping mean into the athlete’s organ-
ism” (Purdevi¢, 2008, p. 430), such as when a person injects a doping
substance into the body of an athlete.

The act of ‘inducing’ is, in fact, incitement, which is provided for
in this act as an act of execution. It implies the formation of an athlete’s
decision to use doping substances, or the strengthening of his insufficient-
ly firm decision that otherwise would not have been realised (cf. Stoja-
novié¢, 2017, pp. 801-802). Indication can be realised in different ways -
verbally, through conclusive actions, indirectly, etc. (Deli¢, 2014, p. 102).
It cannot be fully accepted that “stimulating an already expressed desire
to take doping substances” (also: Suput, 2008, p. 21) represents a form of
inducement, because if someone had an ‘expressed desire’ to take a dop-
ing substance, then persuasion, encouragement and other similar activities
rather represent a form of psychological assistance.

The act of ‘aiding’ is represented by numerous heterogeneous ac-
tivities consisting of assisting, supporting or facilitating the athlete to use
a doping mean. As is usual in criminal law, in this case it can be mani-
fested as physical or psychological assistance. In the first case, aiding can
be manifested as making available to the athlete the substances by which
he uses the doping mean, such as giving syringes or needles for intrave-
nous administration, and in the second case, aiding can be manifested as
giving certain advice on how to take a certain doping mean.

In addition to the above, the legislator generally determined the
last alternatively prescribed action in the sense of ‘enabling’ an athlete to
use a doping mean in some other way. It can be considered that what is
meant under other substances is making a room available to the athlete
for the purpose of taking the doping mean (Purdevi¢, 2015, p. 207), i.e.
taking him “to a place where the doping mean can be taken or used undis-
turbed” (Suput, 2008, p. 21). In fact, the act of ‘enabling’ is nothing more
than a form of aiding. Moreover, almost all of the aforementioned ac-
tions, with the exception of guidance, represent a kind of help provided to
the athlete in the process of using doping substances (Purdevi¢, 2015, p.
206; compare Stojanovi¢, 2017, p. 802).

Since the intended actions of the execution of this criminal offense
are determined by the perfect verb, in the event that the perpetrator re-
peats them towards one and the same athlete, it can be a continuing of-
fense from article 38 of the LPDS under the conditions prescribed in arti-
cle 61 of the CC (Turanjanin & Corovi¢, 2018, p. 307).

The passive subject of this criminal offense is the athlete, and that
term should be understood as previously explained in terms of the rele-
vant provisions of the LS. It is clear that a passive subject — an athlete
does not need to know that he is allowed to use a doping mean. A crimi-
nal offense will certainly exist if, for example, the club doctor poured a
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doping substance into a refreshing drink without the athlete’s knowledge
(Purdevi¢, 2015, p. 207). Moreover, in such situations, there is a greater
degree of guilt of the perpetrator, because he acts secretly, even abusing
the athlete’s trust (if it is a doctor, trainer, etc.).

As previously explained, in order for this to be a criminal offense,
it is necessary that the aforementioned actions are undertaken with the
aim of doping in sports.

The basic form of the criminal offense of enabling the use of dop-
ing substances is punishable by imprisonment lasting between six months
and five years.

The more severe form is regulated in 38(2) of the LPDS. It exists if
the basic form: (1) was committed against a minor; (2) was committed
against several persons; or (3) caused particularly severe consequences.

A ‘minor’ in criminal law is a person who has reached the age of
14, but has not reached the age of 18 (Art. 112, point 9 of the CC). It is
obvious that children, i.e. persons who have not reached the age of 14
(art. 112, paragraph 8 of the CC), are omitted for this qualified form. It
made more sense to provide as a qualifying circumstance the circum-
stance of the criminal offense being committed against a ‘child’, which
substances all persons under the age of 18 (Art. 112 paragraph 10 of the
CC), as was done with the qualified form of the criminal offense of Facil-
itating the Taking of Narcotics from art. 247(2) of the CC. Perhaps with a
logical interpretation (argumentum a fortiori - maiore ad minus), this pro-
vision could also include persons under the age of 14 (Turanjanin & Co-
rovi¢, 2018, p. 309). Certainly, the existing solution is unacceptable.
Hence, it is proposed to replace the term ‘minor’ with the term “child’ in
the essence of this form, or to prescribe, while maintaining the existing
form, an even more difficult form where a child would appear as a pas-
sive subject (Mandari¢ & Delibasi¢, 2014, p. 46). The existing qualifying
circumstance must be covered by the perpetrator’s intention, that is, the
perpetrator must be aware that the action is being taken against a minor.
If he was mistaken about that fact, he can only answer for the basic form
(Turanjanin & Corovi¢, 2018, p. 309).

As for the term ‘several persons’, it includes at least two persons
(Stojanovi¢, 2017, p. 803). Of course, all these individuals must be athletes.

Particularly severe consequences should be understood, first of all,
as a severe impairment of the athlete’s health (Stojanovi¢, 2017, p. 803).
In relation to this consequence, negligence is required in the sense of Art.
27 of the CC, because it is a criminal offense qualified by a more serious
consequence. There is an opinion that particularly severe consequences
include, in addition to the aforementioned, “severe violation of the regu-
larity of the competition” (Purdevi¢, 2015, p. 209).

A prison sentence of two to ten years is prescribed for this form.
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It is not clear whether the negligent death of an athlete can also be
brought under the latter qualifying circumstance. Death as a qualifying
circumstance is usually emphasised in the nature of the act, which was
not done in this case, and it is not justified to put death on the same level
as other qualifying characteristics. In that case, is there a confluence of
the basic form of the criminal offense of facilitating the use of doping
substances and negligent deprivation of life from Article 118 of the CC
(on jurisprudence see Turanjanin, 2023)? The solution is legally logical,
but criminal-politically unjustified, because the perpetrator would be in a
more favourable position due to the rules on determining the single penal-
ty for the collision. Namely, for both of these criminal offenses (from Ar-
ticle 38 of the LPDS and from Article 118 of the Criminal Code), the
maximum prison sentence of 5 years is prescribed, so that the single sen-
tence would have to be less than 10 years. It is illogical that 10 years of
imprisonment can be imposed for serious damage to health attributed to
the negligence of the perpetrator (which is the maximum for a qualified
form of criminal offense from Article 38 of the LPDS), while less than 10
years of imprisonment can be imposed for the negligent death of an ath-
lete, as an objectively more serious consequence (because under the pro-
cess of assessing the penalty, the punishment could not be the sum of the
individually prescribed punishments for these acts). From that point of
view, it would be more correct to assume that the formulation of particu-
larly severe consequences also includes the negligent death of an athlete,
although it is still criminally and politically controversial to equate negli-
gent death, as the most severe consequence, with other forms of particu-
larly severe consequences (Turanjanin & Corovi¢, 2018, pp. 309- 310).
That is why it would be necessary to prescribe the most serious form of
this criminal offense in case the death of an athlete occurred.

Given that some doping substances (for example, both cocaine and
heroin are on the List of Prohibited Doping Substances — they are desig-
nated as substances of abuse) are also narcotic drugs, relevant from the
point of view of being a criminal offense from article 247 of the CC, the
question of which criminal offense will be involved if the action has one
such tool for its object arises, considering the similarity of the criminal
offenses of Facilitating the Use of Doping Substances from article 38 of
the LPDS and Facilitating the Taking of Narcotics from article 247 of the
CC. In order for a situation to be a criminal offense from article 38 of the
LPDS, two conditions must be cumulatively met: first, the action must be
taken against the athlete and, second, it must be taken for the purpose of
doping in sports. Otherwise, i.e., if one of these conditions is not met, the
situation will be considered a criminal offense of Facilitating the Taking
of Narcotics from Article 247 of the CC (Turanjanin & Corovié, 2018,
pp. 310-311). In connection to this, it should be pointed out that the same
punishments are prescribed for the basic and qualified forms of the men-
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tioned criminal acts, with the fact that Facilitating the Taking of Narcotics
has another, more severe form in the event that the death of a passive sub-
ject has occurred, which is a situation, as already, not regulated in article
38 of the LPDS.

Unauthorised Production and Circulation of Doping Substances

This criminal offense has a basic (paragraph 1) and privileged
(paragraph 2) form. According to their features, these forms are similar to
the basic and easier form of the criminal offense of unauthorised produc-
tion and distribution of intoxicants from Article 246 of the CC, so that the
legal understandings related to them can also be applied to the incrimina-
tion from article 39 of the LPDS.

The act of execution of the basic form is set alternatively as: 1) pro-
duction of a doping substance, 2) processing of a doping substance, 3) sale or
offering for sale of a doping substance, 4) purchase of a doping substance or
its possession, i.e., transfer for sale, 5) mediation in the sale or the purchase of
doping substance, or 6) unauthorized marketing of doping substance in an-
other way.

However, some authors state that the aforementioned actions can
essentially be classified into two basic groups: (1) execution of actions
that are of a production nature, which includes the production and pro-
cessing of doping substances; and (2) execution of actions related to the
circulation of doping substances, in which other actions are included
(Otasevi¢ & Purdevic, 2022, pp. 341-342).

In any case, in order for this to be a criminal offence, it is neces-
sary that some of the aforementioned actions be taken without authorisa-
tion. Article 5(2) of the LPDS only stipulates that the production and
trade of prohibited doping substances that contain narcotic drugs is car-
ried out in accordance with the law. However, in the Republic of Serbia,
there is no special law that generally regulates the production and circula-
tion of doping substances, so the issue of ‘authorisation” must be viewed
depending on which doping substances is in question in a specific case
(Purdevi¢, 2015, p. 213). In any case, when assessing whether the above
mentioned activities were performed without authorisation, one should
start from the Law on Medicines and Medical Devices and the Rulebook
on the Approval of Exceptions for Therapeutic Use (Purdevi¢, 2015, p.
213; Otasevi¢ & Purdevic, 2022, p. 342).

The ‘production’ of a doping substance represents any activity by
which this substance is created, i.e. “the corresponding chemical, physical
or biological process by which a certain material is obtained or contrib-
utes to obtaining a substance” (Deli¢, 2014, p. 87) that has the feature of a
doping substance. This activity depends on the type of doping substance,
primarily on whether it is a natural or artificial substance (Purdevic¢,
2015, p. 212).
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The ‘processing’ of a doping substance, on the other hand, sub-
stances obtaining one doping substance from another, improving the in-
gredients of a doping substance, purifying it, etc. (Suput, 2008, p. 19).

The term ‘sale’ should be understood in the way it is normally un-
derstood. It is a question of the consent of the seller (executor) and the
buyer regarding the object (i.e. the doping substance) and the price (Tu-
ranjanin & Corovi¢, 2018, p. 312). ‘Offering for sale’ is an attempt to
sell, or in other words, make an offer regarding the price and quality of a
doping substance (Suput, 2008: 19).

‘Purchasing’ represents the activity of the perpetrator by which he
acquires the doping substance (Turanjanin & Corovi¢, 2018, p. 312),
‘holding’ actual power over the doping substance (cf. Stojanovi¢, 2017, p.
794), and ‘transferring’ the activity of moving (including transportation)
doping substances from one place or area to another (Turanjanin & Co-
rovi¢, 2018, p. 313). However, in order for these actions to be relevant
from the point of view of the nature of this criminal offense, they must be
carried out “for the purpose of sale’. The wording ‘in order to sell’ repre-
sents, in fact, the intention that expresses the goal of these activities (cf.:
Stojanovi¢, 2017, p. 796). If said activities are undertaken without this in-
tention, then this crime will not exist. In this sense, the verdict of the High
Court in Belgrade K 3704/10 of March 21 2013 stated that:

not a single item was found in the apartment where the defendant was
staying, which would lead to the conclusion that it was a matter of
possession for the purpose of selling for the purpose of doping of pro-
hibited doping substances in sports, since the doping substances in
question were not packaged and prepared for sale, i.e. they were not
measured nor were there any valid data on possible buyers of the
same... In addition, during the procedure, the connection of the de-
fendant with sports organizations or athletes who could possibly be
consumers of such substances was not proven, which undoubtedly
leads to the conclusion that the defendant used prohibited doping sub-
stances exclusively for your personal needs.

(According to: Turanjanin & Corovi¢, 2018, p. 314)

‘Mediation in the sale or purchase of doping substances’ consists
of the activities of the executor in which he connects the seller and the
buyer of doping substances, transmits their messages regarding the possi-
ble purchase and sale, keeps their assets until an agreement is reached,
etc. (Purdevi¢, 2015, p. 213). In this case, therefore, the executor makes
sure that a unauthorised purchase, or sale, of a doping substance occurs.

In the end, the legislator, through the action formulated through the
general clause ‘another method of unauthorised circulation of doping sub-
stances’, tried to include all other actions beyond those listed in the de-
scription of the act, which also include the marketing of said drugs. First
of all, barter comes into consideration as a counterpart to buying and sell-
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ing, when the buyer hands the executor some other thing instead of mon-
ey (Turanjanin & Corovi¢, 2018, p. 313). There are opinions that it can
also be a gift or loan of doping substances to another person (Suput, 2008,
p. 19; Purdevi¢, 2015, p. 213). However, if a gift or loan is made to an
athlete for the purpose of doping in sports, this criminal offense will not
exist, but the criminal offense of facilitating the use of doping substances
from Art. 38 of the LPDS will (Turanjanin & Corovié, 2018, p. 313).

Of course, all the activities listed above must be carried out for the
‘purpose of doping in sports’, as already discussed, because without this
subjective characteristic, this criminal offense does not exist. In connec-
tion to this, the judgment of the Appellate Court in Belgrade KZ. | no.
2518/11 from July 04 2011 pointed out that there is no criminal offense in
the Unauthorized Production and Circulation of Doping Substances “if
there is no evidence that the defendant's actions were undertaken with the
aim of placing them on the market for the purpose of doping in sports,
which is an essential characteristic of the nature of this criminal act”. A
similar point of view was accepted in the judgments of the Appellate
Court in Belgrade Kz. | no. 382/22 of June 02 2022, and the High Court
in Belgrade K no. 156/19 of February 25 2022, in which it was stated that
“it is not enough that the defendant keeps doping substances for sale, but
the prosecutor must also prove during the proceedings that those sub-
stances are kept for sale for the purpose of doping in sports”.

A prison sentence of three to twelve years is prescribed for this
form.

As with the previous criminal offense, there may be a problem of
how to qualify the perpetrator’s actions if they have as their object a dop-
ing substance that is also a narcotic drug within the meaning of the CC.
Will it be about the Unauthorized Production and Circulation of Doping
Substances, or the Unlawful Production and Circulating of Narcotics? If a
doping substance that also has the character of a narcotic drug within the
meaning of the CC is trafficked for the purpose of doping in sports, there
will be a criminal offense under article 39(1) of the LPDS. Otherwise,
i.e., if it is traded outside of the stated goal, it will be considered an Un-
lawful Production and Circulating of Narcotics (Turanjanin & Corovié,
2018, p. 316).

The privileging form from Para. 2, Art. 39 of the LPDS represents,
by its nature, a preparatory action for the execution of the basic form of
this criminal offense from Para. 1, with the fact that the legislator elevat-
ed this action to the rank of execution action (cf.: Stojanovi¢, 2017, pp.
797-798: 195). In this sense, the merger between the basic and privileging
form of this part is not possible on the basis of subsidiarity. Therefore, the
special form will exist only if the basic form of this criminal offense has
not been realised (Purdevi¢, 2008, p. 442; Turanjanin & Corovi¢, 2018,
p. 316).
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The object of this form of activity are not doping substances, but
the equipment, material or substances intended for the production or
preparation of doping substances.

The act of execution is defined alternatively as: (1) making; (2)
procuring; (3) possessing; or (4) providing for use the specified equip-
ment, material or substance. Making implies the making of the specified
object of action; acquisition represents their acquisition in a certain way
(for example by purchase, barter, gift); possession represents the state,
i.e., possession of said objects; making them available for use substances
renting them out to third parties (Turanjanin & Corovié, 2008, p. 317).

Even with this form, it is necessary for the mentioned actions to be
undertaken with the aim of doping in sports. At the same time, the execu-
tor must know that the object of the action, i.e. the equipment, material or
substance, is intended for the production or preparation of doping sub-
stances.

For the privileged form, a prison sentence of six months to five
years is prescribed.

This criminal offense is close to the privileging form of the crimi-
nal offense of Unlawful Production and Circulating of Narcotics from
Art. 246(7) of the CC. Bearing in mind that the equipment, material and
substances can be used for the production of doping substances that are
also narcotic drugs, the question of legal qualification can also be open in
this case. If actions of this type are undertaken for the purpose of doping
in sports, the offence will be this form of the criminal offence of unau-
thorised production and distribution of doping substances from article
39(2) of the LPDS. Otherwise, if that goal does not exist, and the object
of the operation is to produce a doping substance that has the characteris-
tics of narcotic drugs, the offence may be a criminal offence of Unlawful
Production and Circulating of Narcotics from article 246(6) of the CC
(Turanjanin & Corovi¢, 2018, p. 317).

What can be noticed is that the LPDS did not prescribe the more
severe forms of this criminal offence following the example of the crimi-
nal offence of Unlawful Production and Circulating of Narcotics from
246 of the CC. Namely, from a criminal and political point of view, it
would be justified to prescribe as more severe forms the situations of
committing this act by a group or organised criminal group, that is, the
situation of organising a network of sellers or intermediaries for the pur-
pose of committing the same, as well as performing the aforementioned
actions against a child. Also, it would make sense to prescribe an optional
possibility of exemption from punishment in the event that the perpetrator
reveals from whom he obtained the prohibited doping substance
(Otasevi¢ & Purdevic, 2022, pp. 347-348).
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CONCLUDING REMARKS

After the analysis of the incriminations in question, it can be con-
cluded that the criminal law aspects of suppressing appropriate actions re-
lated to doping in sports are not the most precise and complete. In this
sense, we will present certain proposals.

Firstly, we consider it useful for the LPDS to define the terms
‘sport’ and ‘athlete’ for its needs, because the available practice, which is
rather scarce, shows that the courts differently treat the cases in which the
incriminations from this law can be applied. To be more precise, it is not
clear whether it refers only to sports competitions or also to recreational
sports.

Secondly, in the case of the qualified form of facilitating the use of
doping substances from Art. 38(2) of the LPDS, it is necessary to desig-
nate the child as a passive subject, and not a minor, as it is wrongly stated
now. Thirdly, it is necessary to prescribe the situation when the death of
an athlete occurs as a result of the basic form as the most serious form,
which would remove the existing gap regarding that issue.

Fourthly, in the case of the criminal offense of unauthorised pro-
duction and distribution of doping agents from Art. 39 of the ZSDS, it is
necessary to prescribe more severe forms, specifying as qualifying cir-
cumstances such as the commission of a criminal offense by a group or a
limited criminal group, that is, the organisation of a network of re-sellers
or intermediaries for the purpose of committing such offenses, and the
commission of the offence in question against a minor. For a criminal of-
fence, it is useful to foresee the possibility of exemption from punishment
if the perpetrator reveals from whom he obtained the doping substance.

It seems to us that these changes would significantly improve the
existing solution, and would contribute to a more comprehensive and ef-
fective suppression of doping in sports.
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KPUBUYHOIIPABHHU OKBUP CY3BUJAIBA JOIIUHT A
Y CHOPTY ¥ PEIIYBJIMIIN CPBUJHU
Emup hopoenh?, Cenax I'annh’, Besbko Typamannn

pxasuu yausepsuter y Hosom IMasapy, Hosu IMazap, Cpbuja
2yuupepsurer y Kparyjesiy, Ilpasuu dakynrer, Kparyjesau, Cpbuja

2

Pe3ume

Pax ce 6GaBU KPUBHYHOIPABHUM acrieKTUMa Cy30Hjarba JOIMHMHIA y CIOPTY Y MpaBy
PenyGimnke CpOuje. Hanme, 3akoH 0 cripedaBamby JTOMHMHIA Y CHOPTY MPONHKCYje IBa KpH-
BUYHA Jena, U To oMoryhaBame ynorpebe nomuHr cpexncrasa (wi. 38) u HeoBnamheHy
TIPOM3BO/IEbY U CTaBJbALE Y MPOMET JONHHT cpezcTasa (Wi 39). OTyma HeHTpaHO MECTO
y OBOM pajly 3ay3UMa aHaIn3a OBUX KPHBHYHHX Jiena. [Ipy ToMe, CHCTeMaTHYHOCTH PajiH,
H3][BOjeHa Cy M aHAJIM3UpaHa OpojHa 3ajeHIYKa oOele)kja OBUX KPHBHYHHX Jela, Kao
IITO Cy 3aIITUTHH O0jeKar, 00jeKT pairbe (JOMUHT CPECTBO), TOCIEIHIIAa KPUBIYHOT Jie-
J1a, KpUBHLA, [IOCeOHa HaMepa M CIL., a TIOTOM Cy MOCEOHO Pa3MOTPeHa HBUXOBA OCTANA
obenexja u obmmim. [Ipe Tora, 1aT je neTMMuUYaH OCBPT Ha Haj3HavajHHje MelhyHaposHe
JOKYMEHTE y 0BOj 00IacTH, OJHOCHO Ha JIBa Haj3Ha4ajHHja TOKyMeHTa Koja je PerryOmmka
Cpbuja paruduxoBana, a To cy MeljyHapoqHa KOHBEHIIMja MIPOTHB JIONMHIA Y CHOPTY U
EBporicka KOHBEHIMja NPOTHUB JOIMHIOBaka y CIOPTY, MMajyhinl y BUIy Ja Cy TH aKTH
TIPEZICTABIBAIIM OCHOB 32 JIOHOIICH:E MOCEOHOT aHTH-IOIHMHT 3aKOHa y Hallloj JpykaBH. Ta-
Kolje, MOjallIbeHo je U ITa ce CMaTpa JIOMUHIOM Y CHOPTY IpeMa ojpeadaMa MO3UTHBHOT
npaBa Cpouje. ITo cBojuM obenexjuma, KpHBHUYHA Jena U3 wianosa 38 u 39 3akoHa o
ClpeyaBamy JIONHHTa y COPTY BeOMa Cy CIIMYHA HHKpPHMUHAIM]jaMa HeoBmamheHe npo-
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U3BOJIELE U CTaBJbalba Y MPOMET OIOJHUX Jpora u3 4wiaHa 246 KpuBHYHOI 3aKOHHKA U
oMmoryhaBamy y)KHBarba ONOJHHUX JApora u3 wiaHa 247 KpuBHYHOT 3aKOHMKA, TaKO Ja U3-
Mel)y BHX HHje J1aKo HalpaBUTH Pa3JIMKy THM IIPE MITO [0jeJHA JOIMHI CPEICTBA YjCIHO
IPENICTaBIbajy M OnojHe apore. MehyTum, IPUMETHO je Ja KpHBH4YHA Jejia U3 3aKoHa O
CrpeyaBamy JOIWHIA Y CIOPTY MMajy oAroBapajyhe perynatropHe MamKaBOCTH, e CBE
jep He o0yxBarajy oapeljeHe OuTHe acrexre BeaHe 3a Cy30Hjarbe JONKHIA Y CIOPTY, fa Cy
10 y30py Ha KpMBUYHA Jena U3 uiaHoBa 246 u 247 KpuBUYHOT 3aKOHHMKA JATH U3BECHH
npemnosu de lege ferenda.
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Abstract

The aim of this paper is to examine the effect of socio-demographic factors,
children’s motor skills and parents’ physical activity on the physical activity of
preschool children with intellectual disabilities. The research sample included 47
children with intellectual disabilities, as well as 47 parents. For the examination of
socio-demographic variables, a questionnaire was created, which included information
about parents and children. The Vineland Adaptive Behavior Scale was used to assess
adaptive behaviour in the domain of motor skills. For assessing the children’s gross
motor skills, the Test of Gross Motor Development was used, and the Family Lifestyle
Survey was used for the assessment of the physical activity of parents, and children
with intellectual disabilities. The results show that the majority of children with
intellectual disabilities partake in some physical activity for at least 20 minutes, one to
four times a week. Multiple linear regression analysis found that the independent
variables explained 11.2% of the variance in children’s physical activity. Gross motor
skills represented the strongest individual contribution to the physical activity of
children with intellectual disabilities.
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OUBNYKA AKTUBHOCT KO/l IPEJIIKOJICKE JEIE
C UHTEJIEKTYAJIHOM OMETEHOII'hY

Ancrpakr

[lwsb oBor pama je ma WCIUTA yTHIA] COLMO-IeMOorpadekux (akTopa, MOTOPHUIKUX
BELITHHA Jele U (U3MYKe aKTHBHOCTH POJHUTE/ba HA (DH3UYKY aKTHBHOCT HPEIIIKOII-
CKe JIelle C MHTEJICKTYaJIHOM OMeTeHoly. Y30paKk HCTpaKHBamwba yKIbY4HO je 47-0po
JIelle C MHTEJICKTYaJIHOM oMeTeHouhy, kao u 47 poauTesba. 3a UCIUTHBAKE COLMO-
neMorpadckux Bapujaliii KpenpaH je YIUTHUK KOjH yKJbydyje HHpOpMaLHje O poauTe-
JbMMa M JIeld. 3a MPOLeHy aJallTHBHOT IIOHAIIaba y JOMEHY MOTOPUYKHX BEIUTHHA KO-
pumhena je Buwenanoosa ckana adanmueHoe NOHAWIArbA, 3a TPOIECHY TpyOOMOTO-
PHUUKHX crIocOOHOCTH Jienie KopuiiheH je Tecm pazsoja epybe momopuxe, OK je 3a mpo-
LeHy (HM3MUKe aKTHBHOCTU POAMTEsha ¥ JIelle C MHTEIEKTyalHOM OMeTeHoIIhy Ko-
pumhena Auxkema o nopoouurom Hauumny dcusoma. Pesynratu nokasyjy na sehuHa ne-
LIe C MHTEJICKTyaJJHOM OMETEHOIINy Yy4ecTBYje Y HEeKOj (PU3MUKOj aKTWBHOCTH, y Tpa-
jamy ox HajMame 20 MUHYTa, jeJHOM A0 YETHPH MyTa y ceaAMUIM. Buirectpykom mHe-
ApPHOM PETpecHOHOM aHAIM30M YTBphEeHO je na cy HesaBHCHe Bapujabiie objacHuiie
11,2% Bapujarmje ¢usmuke akTUBHOCTH jene. I'py6a MoTOpHKa MpencTaBiba Hajjadun
T0jeIMHAYHH JIONPUHOC (PU3HYKOj aKTHBHOCTH JEL€ C HHTEJIEKTYaJIHOM OMETeHOIy.

KibyuHe peun:  Qu3MuKa aKTHBHOCT, MOTOPUYKE BELITHHE, HHTENCKTYaIHa
OMETEHOCT, POANTEIbH, IPEAIIKOICKH TTEPHO.

INTRODUCTION

Regular physical activity (PA) contributes to better physical and
mental health and is crucial for the formation of motor skills (Loprinzi et
al., 2012). Creating opportunities for people with intellectual disabilities
(ID) to have access and participate in regular PA has become an issue of
great importance (Hinckson et al., 2013b). Research indicates that people
with 1D, as a population, are more likely to be in a worse condition in
terms of general health, to be obese, and to devote very little time to
physical exercise (Heller et al., 2011). Research has documented that
people with ID most often have binding deficits in physical and motor
functioning, and because of this, among other things, they spend more
time engaged in sedentary activities (Memari et al., 2012). Physical inac-
tivity is common in this population, and there is a lack of light, moderate
and vigorous exercise (Bartlo & Klein, 2011).

People with mild, moderate, and severe ID show different degrees of
developmental motor delay. Mild ID (MID) is characterised by motor
functioning that is two to three standard deviations below the average.
Moderate ID (MolD) is characterised by a greater limitation and is three to
four standard deviations below the mean value, and severe ID is associated
with below-average motor functioning, by about four standard deviations
(Puri¢-Zdravkovi¢, 2020, WHO, 2018). It is considered that the 1Q score,
due to the difficulty of precise measurement, is less valid and very often
insufficient for assessing reasoning in real situations (APA, 2013; Cervantes
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et al., 2019), and one of the most significant changes in DSM-5 was its
removal from diagnostic criteria (APA, 2013). Instead, the ID category is
diagnosed based on adaptive functioning. It was agreed that the upper limit of
IQ for determining ID remains approximately around 70, i.e., two standard
deviations below the mean (APA, 2013; Puri¢-Zdravkovi¢, 2020).

Due to the health condition and limitations arising from the living
environment, opportunities for people with 1D to exercise regularly may be
limited (Hamilton et al., 2007). Many people with 1D live in supported living
conditions or with their families, and it is precisely in these environments that
very few of these people achieve the recommended daily level of PA
(Rimmer et al., 2010). It is important to provide conditions for regular PA
that suits the individual and that will be included in their daily activities.
Identifying opportunities to participate in recreational activities and physical
exercise, and developing collaborations with people with ID and their
caregivers offer the potential to realise the benefits of regular exercise. This is
vital for promoting and improving their general health condition, bettering
their quality of life and well-being, and minimising health complications that
may arise as a result of a lack of exercise (Haveman et al., 2010).

When it comes to children with ID, the World Health Organization
recommends at least 60 minutes of moderate to intense PA every day, ac-
cording to the specific abilities of the child (Bull et al., 2020), which is
approximately 12,000 steps per day (Colley et al., 2012). Most of the re-
search studying PA in the preschool population was conducted with chil-
dren of typical development. A limited number of studies examines the
determinants and correlates of PA within the population of preschool
children with ID (Djuric-Zdravkovic et al., 2021). However, even within
this small sample of literature, the benefits of PA are noted, and are re-
flected in the improvement of health and motor problems of children of
this population (Collins & Staples, 2017; Wouters et al., 2019). Parental
support and the mood set at home can encourage or limit a child’s PA
(Telford et al., 2004, according to Petrovi¢ et al., 2023). Parents are prac-
tically identified as carriers of PA in preschool children (Ninkovi¢ et al.,
2019). Considering that more frequent motor deficits and delays in motor
development are registered in children with ID, it is certain that parental
behaviour is also related to the PA patterns of these children.

Despite the differences in the design of the few available studies
and the procedures used, it has been observed that sedentary activities in-
crease as children with 1D get older, especially if early intervention that
forms appropriate behaviours within PA is not used (Hinckson & Curtis,
2013a). Therefore, it is necessary to study the factors related to the PA of
young children with 1D before the formation of wrong behaviour patterns
and before the worsening of the symptoms of this clinical picture.

The aim of this paper is to examine the effect of socio-demographic
factors, children’s motor skills and parents’ PA on the PA of preschool-age
children with ID.
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MATERIAL AND METHODS
Participants

The research sample included 47 children with ID (29 boys
(61.7%), and 18 girls (38.3%)), ages four through seven years and two
months (AS=5.78, SD=0.86). It was found that there are no significant
differences in age between girls and boys (¥>=2.816, df=3, p=0.714). The
sample included children with mild, moderate, and severe ID. The sample
included 47 parents — 43 mothers (91.49%) and four fathers (8.51%). The
parents’ age ranged from 26 to 52 years (AS=33.14, SD=7.22).

The inclusive criteria for this study were: children with ID,
children of middle and older preschool age, regular attendance of the
child in kindergarten in the current enrolment year, and one parent from
the family of each child included in the sample. Exclusive criteria
included: autism spectrum disorders, the existence of additional
psychiatric or medical diagnoses, neurological diseases, or hearing or
vision impairment in children. Other socio-demographic data on parents,
as well as data on children, is presented in Table 1.

Table 1. Socio-demographic data on parents and children with ID

Parents Children
Data M (SD) / N (%) Data M (SD) / N (%)
Age M (SD) 33.14(7.22)  Age M (SD) 5.78 (0.86)
Mothers N (%) 43 (91.49)  Girls N (%) 18 (38.30)
Fathers N (%) 4 (851) BoysN (%) 29 (61.70)
Education N (%) Diagnosis N (%)
Elementary 5(10.63) MID 14 (29.79)
High school 32 (68.09) MolD 26 (55.32)
Bachelor 2 (426) SID 7 (14.89)
Master 8 (17.02)
Marital status N Kindergarten N (%)
(%)
Married 30 (63.83) Regular 8 (17.02)
Not married 17 (36.17) Developmental 39 (82.98)
Employment N (%)
Employed 15 (31.91)
Not employed 32 (68.09)

M — mean, SD - standard deviation, N — frequency, (%) — percentage,
MID — mild intellectual disability, MolD — moderate intellectual disability,
SID — severe intellectual disability.
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Measures

A questionnaire was created for the purposes of this research in or-
der to examine socio-demographic variables, which included information
about parents and children. Variables related to parents included age,
gender, level of education (elementary, high school, bachelor and master),
marital status (married/not married), and employment status (em-
ployed/unemployed). The variables included in this study that related to
children are age, gender, primary diagnosis, and belonging to a regular or
developmental group within a preschool institution. The examiners ob-
tained this information by surveying the parents.

The The Vineland Adaptive Behavior Scales, Third Edition (VABS-
I11; Sparrow et al., 2016) is the most commonly used measure of adaptive
skills for the assessment of adaptive deficits in persons with ID and de-
velopmental disorders. In VABS-III assessment, informants may be par-
ents. This instrument assesses adaptive behaviours in domains of com-
munication, daily life, socialisation and motor skills. For the purpose of
this research, the domain of motor skills/PA domain was used, which in-
cludes the subdomains for gross (use of large muscle groups for move-
ment and coordination) and fine motor skills (use of small muscle groups
for object manipulation). The subdomain for gross motor skills has 43
items, while the subdomain for fine motor skills has 34 items. Therefore,
this domain was used to assess the child’s use of gross and fine motor
skills in everyday life. Items are rated on a 3-point Likert-type scale, on
which ‘0’ indicates that the individual does not perform assessed behav-
iour, ‘1’ indicates that the individual performs the behaviour sometimes,
and ‘2’ indicates that the individuals perform assessed behaviour most of
the time. VABS-III can be used to plan developmental intervention and
monitor progress. In this study, the Cronbach’s alpha coefficient for the
VABS-IIl motor skills domain was 0.74 — 0.72 for the gross motor sub-
domain, and 0.75 for the fine motor subdomain.

In order to assess PA in children with ID and their parents, the
Family Lifestyle Survey (FLSS) was used. It is a modification of a part of
the Family Check-Up questionnaire (Dishion & Kavanaugh, 2003). Par-
ents reported on the items of the instrument to provide information about
the extent to which they and their children engage in PA within the family
context. This form of the instrument consists of seven items that measure
children’s PA, one item that measures sedentary behaviour in children,
and two items that refer to the measurement of the parents’ PA. The scor-
ing of the parents’ PA is done on a five-point frequency scale ranging
from 0 (almost never) to 4 (nearly always), while the PA of children is
measured by the answers provided, which, for example, determine the
number of minutes or hours related to different types of exercise. This in-
strument was perfected and used during work on projects (2014-2018,
Prof. Dr. E. Stormshak) funded by the U.S. Department of Education. In
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this study, the Cronbach’s alpha coefficient for the FLSS was 0.81. The
coefficient for children’s PA was 0.77, while it was 0.83 for parents’ PA.

The Test of Gross Motor Development, Third Edition (TGMD-3;
Ulrich, 2016) is a standardised instrument for assessing the gross motor
skills of children ages three to ten years and eleven months. It is used to
identify children who are significantly behind their peers in the develop-
ment of gross motor skills, and for individual planning of PA develop-
ment programmes. The test consists of two subtests: Locomotor and Ball
Skills. Locomotor measures gross motor skills that require fluid, coordi-
nated body movement as the child moves through space. Ball Skills
measure the gross motor skills of effective throwing, hitting and catching.
TGMD-3 consists of a total of 13 items. Locomotor contains six items
(run, jump, hop, skip, gallop, and slide), and Ball Skills includes seven
object-control items (catch, kick, strike with a bat, strike with a racquet,
underarm throw, overhand throw, and dribble). Points are determined for
each assessment skill in relation to whether the criterion for its execution
is met (score 1) or not (score 0). In this study, the average coefficient al-
pha is 0.81 for Locomotor, followed by 0.83 for Ball Skills, and 0.87 for
the TGMD-3 composite score.

Procedure

In the form of a semi-structured interview, the researchers individ-
ually asked the parents questions while collecting data on the instruments
VABS-III and FLSS, as well as when filling out the questionnaire related
to socio-demographic variables. Standardised procedures related to the
TGMD-3 include: (1) verbal and visual demonstration of each skill one at
a time; (2) one practice test for each skill; (3) if necessary, a repetition of
additional verbal and visual demonstration after practice, and (4) two at-
tempts (by the child) without hinting or assistance from the researcher. It
is important to note that, as the study was conducted, strategies were in-
troduced to reduce distraction and to stimulate children’s participation.
These included reward systems, scheduling of activities, individual as-
sessment, and the use of coloured markers to mark activities for position-
ing during demonstrations.

The diagnosis of the ID category, which is an integral part of the
child’s medical documentation, was previously performed by child psy-
chiatrists and child neurologists within competent paediatric institutions
in Serbia.

The testing itself was conducted between October 2022 and Janu-
ary 2023, in public and private, and regular and developmental kindergar-
ten groups in the wider territory of Belgrade. The Administration of each
kindergarten and parents gave their written consent for the inclusion of
children in this research and the inspection of the accompanying medical
documentation, and the children gave their verbal consent before the test.
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It was also explained to both parents and children that they have the right
to refuse to participate in the research at any time. The study was con-
ducted in accordance with the Declaration of Helsinki and was approved
by the Ethics Board of the University of Belgrade, Faculty of Special Ed-
ucation and Rehabilitation (number 134/2).

Statistical Analysis

Calculations within the study were done in the statistical pro-
gramme IBM SPSS, version 25.0 software. Descriptive data is expressed
as means (M)  standard deviation (SD), frequencies and percentages.
The reliability of the used instruments was checked using the internal
consistency coefficient (Cronbach's o). Chi-squared was applied for ap-
propriate comparisons. Correlations between variables were analysed us-
ing the Pearson correlation test. The level of statistical inference was de-
termined at p < 0.05. Multiple linear regression was applied when deter-
mining the prediction of children’s PA depending on socio-demographic
factors, motor skills and the PA of parents.

RESULTS

VABS-III standard scores in the motor skills domain ranged be-
tween 32 and 107 (M=61.18, SD=14.83).

The assessment of children’s PA led to the following results: in re-
lation to children’s activity level and their sedentary behaviour, 19.7% of
the parents stated that their children usually sit while playing, colouring
with crayons, watching TV or flipping through children’s books; 43.2%
of the children combine play with activities that involve movement and
playing video games standing up; and 37.1% of the children do not stop
moving/running from one part of the home to another/going up and down
the stairs and jumping. In addition, 52.9% of the children engage in some
PA (cycling, running, basketball, football, etc.) for at least 20 minutes,
one to four times a week, 18.5% of the children exercise for at least 20
minutes five to seven times a week, and 28.6% of the children never ex-
ercise, not even 20 minutes a week. The majority of parents stated that
their children play some sport at home or in kindergarten (69.8%), play
outside (62.3%), walk (89.7%) and go to the park (82.5%) for less than an
hour every day, except when the weather is extremely bad. The activity of
riding a bicycle/tricycle is the least represented (18.9%) during daily
physical activities (PAs) among children. Parents rated the items related
to children’s PA with 1 (15-30 minutes a day) and 2 (30 minutes to an
hour a day) (M=1.42, SD=0.81), which indicates that children on average
spend more than 30 minutes, but less than one hour on engaging in the
mentioned PAs.
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When it comes to the PA of parents, 57.7% of the respondents stat-
ed that they almost never participate in PA individually (M=0.56,
SD=0.22), but 71.1% of the parents stated that they sometimes and often
participate in PAs with their child (M=2.49, SD=1.23). All average score
values on VABS-III, FLSS and TGMD-3 are given in Table 2.

Table 2. The distribution of VABS-I11, FLSS and TGMD-3 scores

M £ SD Range
VABS-III
Gross motor skills 3456 + 8.77 0- 86
Fine motor skills 26.62 + 6.06 0- 68
Total Motor Skills 61.18 +14.83 0-154
FLSS
PA of children 7.12 £+ 345 0- 20
PA of parents 153 + 0.73 0- 8
TGMD-3
Locomotor 20.24 + 7.67 0- 46
Ball Skills 19.61 + 9.51 0- 54
Total TGMD-3 scores 39.85 +17.18 0-100

VABS-III: Vineland Adaptive Behavior Scales, Third Edition; FLSS: Family
Lifestyle Survey; TGMD-3: Test of Gross Motor Development — 3rd edition,
M — mean; SD — standard deviation; PA — Physical activity.

The results of the correlation analysis presented in Table 3 indicate
different relations between the study variables (VABS-III, FLSS and TGMD-
3) and socio-demographic variables. The parents’ age is not related to any
variable (p>0.05), except for children’s PA and parents’ PA (p<0.01, p<0.05,
respectively). It is a matter of direct proportionality in this relation (r=0.36
and r=0.30). The gender of parents does not correlate with any of the tested
variables (p>0.05), while the parents’ education directly correlated with
almost all variables (r=0.27 to r=0.69), except with the parents’ marital status
and the child’s diagnosis (p>0.05). Marital status is weakly inversely
correlated with the parents’ employment (r=-0.23), and it is in weak direct
proportionality with the PA of children and parents (r=0.31 and r=0.33).
Employment in direct proportionality correlates only with the PA of children
and parents (r=0.42 and r=0.29), as well as with the children’s locomotor
skills (r=0.26). The children’s diagnosis correlates with all non-demographic
variables of the study in direct proportionality (r=0.44 to r=0.71), except with
the PA of the parents, where an inverse proportionality was found (r=-0.42).
Gross motor skills in direct proportionality moderately and strongly correlate
with all non-demographic variables (r=0.42 to r=0.71), while fine motor
skills have weak correlations with motor variables (r=0.25 to r=0.31), except
for the PA of parents where the relation is not statistically significant
(p>0.05). The PA of both children and parents forms weak to strong directly
proportional relationships with all motor variables (r=0.25 to r=0.71), as well
as with children’s locomotor and ball skills (r=0.26 to r=0.71).
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Table 3. The matrix of inter-correlations between study variables
and demographic characteristics

1 2 3 4 5 6 7 8 9 10 1

1. Parents’ age

2. Gender of parents  0.06

3. Education of 0.10 -0.17
parents

4. Marital status 004 014 012

5. Employment 0.05 0.07 0.69™ -0.23"

6. Diagnosis of the 009 009 019 008 0.16
child

7. VABS-Ill-Gross -0.02 003 027" 007 012 068~
motor skills

8. VABS-IIl - Fine 0.08 0.06 0.44™ 005 0.04 066~ 048"
motor skills

9. FLSS-PA of 0.36™ -0.08 0.37™ 031" 0.42™ 0.71™ 059" 0.25"
children

10. FLSS — PA of 0.30" 0.08 0.58™ 0.33™ 0.29" -0.42™ 0.42™ 0.13 0.46™
parents

11. TGMD-3-— 014 017 049™ 019 026" 044™ 0.68™ 0.30° 0.71™ 0.39™
Locomotor

12. TGMD-3 - Ball 011 018 056™ 017 019 053 07170317 0.69” 027" 045~
Skills

Note. “p < 0.01, *p < 0.05
VABS-III: Vineland Adaptive Behavior Scales, Third Edition; FLSS: Family Lifestyle
Survey; TGMD-3: Test of Gross Motor Development — 3rd edition; PA — Physical activity.

Multiple linear regression analysis showed that a significant re-
gression model was identified (F = 19.072; p < 0.001; R? = 0.112). There-
fore, the results of the regression analysis indicate that the independent
variables explained 11.2% of the variance in children’s PA. Regression
analysis indicates that there is no collinearity in the results, which sug-
gests that the results have adequate statistical significance. Table 4 illus-
trates the significance, direction, and strength of the relation between in-
dividual predictors and the PA of children with ID. The child’s diagnosis
(B=0.099; p=0.003), as the first predictor with a positive standardised beta
value, suggests that a more severe clinical picture (lower 1Q, lower quali-
ty of motor skills) will more likely contribute to a lower quality of PA in
children with ID. The quality of gross motor skills of children with ID
contributes positively to their PA ($=0.236; p=0.000), as well as their lo-
comotor abilities ($=0.092; p=0.004). In addition, within the observed
predictors, it can be noted that children with ID whose parents are more
physically active are themselves significantly more physically active
(B=0.172; p=0.001). Gross motor skills represented the strongest single
contribution to the PA of children with ID.
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Table 4. Multiple linear regression of the prediction
of children s physical activity

Unstandardised Standardised
Coefficients Coefficients

Std. . Partial
P Eror P tSe g
(Constant) 2.078 0.081 27.136 0.000
Education of parents 0.010 0.014 0.022 1.618 0.262 0.006
Diagnosis of the child 0.079 0.017 0.099 2.814 0.003™ 0.080

VABS-III - Gross motor skills  0.071  0.012 0.236 5.492 0.000™ 0.214
VABS-III — Fine motor skills 0.007  0.005 0.027 1.110 0.309 0.025

TGMD-3 — Locomotor 0.034 0.013 0.092 3.231 0.004™ 0.084
TGMD-3 - Ball Skills 0.031 0.022 0.065 1.706 0.134 0.054
PA of parents 0.054 0.011 0.172 4.284 0.001™ 0.182

Note. ™p < 0.01
VABS-III: Vineland Adaptive Behavior Scales, Third Edition; FLSS: Family
Lifestyle Survey; TGMD-3: Test of Gross Motor Development — 3rd edition; PA —
Physical activity

DISCUSSION

The aim of this study was to examine the effect of socio-
demographic factors, children’s motor skills and parents’ PA on the PA
of preschool children with ID. Taking into account the percentage of real-
isation of PA in children with ID, it is clear that the examined sample
does not follow the recommendation of the World Health Organization of
at least 60 minutes of moderate to intense PA per day. On average, chil-
dren with 1D spend between 30 and 60 minutes engaging in the aforemen-
tioned PAs, and most parents state that PAs are mostly carried out within
preschool institutions. Previous papers in this area also indicate a reduced
level of PA in children with ID (Hartman et al., 2015; McGarty et al.,
2017). It is observed that more than a third of the children within the ex-
amined sample very often move, jump and run in a stereotypical, dys-
functional manner. Such actions appear in the repertoire of behaviour of
children with 1D and can interfere with the performance of functional ac-
tivities related to self-care and household/kindergarten tasks, as well as
involvement in play and typical kindergarten interaction with other chil-
dren and adults (Puri¢-Zdravkovi¢, 2020; Joosten & Bundy, 2010). The
individual PA of parents of children with ID is not frequent either, be-
cause more than half of the respondents state that they almost never en-
gage in these activities. The reasons for this can be numerous, and some
of the most often mentioned reasons relate to the daily implementation of
various activities by parents that include the care for, and support of, a
child with ID, and there is little time and energy left to engage in physical
exercise (Diaz, 2020). Nevertheless, the information that is encouraging
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refers to the joint participation of parents and children in PAs, which is
practiced by more than 70% of the parents. This is optimistic data, be-
cause it is clear that children with 1D are under the influence of their par-
ents when it comes to carrying out PA, while the adult population, people
with MID for example, is more independent and therefore more physical-
ly active in performing daily life activities (Wouters et al., 2019). Form-
ing the habit of conducting PA, as well as gradually increasing the inten-
sity and frequency of exercise and reducing sitting time, should be im-
plemented from the earliest age within the early intervention programme,
depending on the abilities of the child with ID (Djuric-Zdravkovic et al.,
2021).

In the correlation analysis, the parents’ level of education and the
type of the child’s diagnosis correlated with all hon-demographic varia-
bles in direct proportionality. This means that parents with a higher level
of education were more physically active than parents with a lower level
of education, as well as that their children had better gross and fine motor
skills, and locomotor and ball skills, and were significantly more physi-
cally active. Parents who are more educated may be more informed about
the symptoms and specifics of ID, which allows them to seek professional
support and initiate intervention much earlier than parents with a lower
level of education. Children with ID who have a more severe clinical
condition have a worse quality of all motor skills and participate less in
PAs, which was also confirmed by previous research (Wouters et al.,
2019). This could be partly related to the negative influence of cognitive
deficits on engaging in PA (Hartman et al., 2015).

When it comes to predicting the PA of preschool children with 1D,
motor activities (gross motor and locomotor) were singled out as very
important components. The study showed that children with low gross
motor development were less physically active than children with more
developed gross motor abilities. The low quality of gross motor and lo-
comotor skills in children with ID resulted in low participation in PAs.
The inter-connection between low gross motor skills and low participa-
tion in PAs has already been found, but in the population of children with
ID of primary school age (Westendorp et al., 2011). The diagnosis of the
child and the PA of the parents also proved to be significant predictors.
Thus, the level of ID was another potential factor influencing the extent
of PA, but so far it has been mainly studied in adults with ID
(Hilgenkamp et al., 2012). It has been shown that parents have a signifi-
cant influence on the level of PA of their children with ID. Children with
ID often rely on parental support, role models and interaction when en-
gaging in PA, because they generally cannot identify informal opportuni-
ties for engagement, as a result of their physical or cognitive deficit
(Njelesani et al., 2015).
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It is necessary to conduct more research in order to determine
whether and how the quality of motor development in children with ID
can be increased, and whether better motor development has a positive ef-
fect on the structure of PA directly (in childhood) and in the future (in
adulthood), as was found to be the case with children with typical devel-
opment (Loprinzi et al., 2012). Likewise, increased access and opportuni-
ties for PA in children with 1D should be investigated. Given that parental
modelling has been identified as a key facilitator of PA in children, there
is a need for dyadic interventions targeting the parent as well as the child
with ID.

Local officials, special education teachers and parents should pay
more attention to the PA of children of all categories of ID. It is necessary
to monitor the range of usual functional PA, as well as its quality. The
findings of this study emphasise the importance of stimulating the devel-
opment of motor skills, in order to increase the volume of PA. In pre-
school children with 1D, this can be realised as part of IEP 1, which is
implemented in preschool institutions. It is important to note that within
this document, legally, no special development area related to motor de-
velopment or physical activity is planned (Regulation on detailed instruc-
tions for determining the right to an individual educational plan, its appli-
cation and evaluation). Therefore, a detailed plan should be created to
support the stimulation of children’s physical activity development
through a pedagogical profile and individualisation measures that would
be applied within the IEP 1 (Puri¢-Zdravkovi¢ et al., 2021).

Although this study produced interesting results, it has several im-
portant limitations. First, this is a cross-sectional analytic study, and it
does not include a longitudinal follow-up. When examining the relations
between PA in children with ID and other variables (taking into account
children’s age, diagnosis, and other family factors), it is important to un-
derstand that they represent relations that occur over a period of time.
Therefore, it is not possible to generalise the results, or the predictive or
causal relations. The results of this study, in relation to the part referring
to the PA of parents and children with ID, may be subject to informant
bias, where there is a possibility of giving excessively positive answers.
Therefore, it is recommended that future researchers apply empirically
based research methods (e.g., observation in kindergarten) in order to
more comprehensively look at the quality of PA of children with ID.

CONCLUSION

Given the evidence-based recommendations on the health benefits
of meeting the recommended 60 minutes of PA per day, the low percent-
age of children with ID in Belgrade who meet the guidelines is of great
concern. The results of this study determined that children with ID spend
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an average of more than 30 minutes, but less than one hour, engaging in
physical activities. Parents of children with ID almost never participate in
physical activity on their own, although they do participate in physical ac-
tivity with their children. Within the prediction of physical activity of
children with ID, motor activities (gross motor and locomotor) were sin-
gled out as very important components. This study suggests that Serbian
educational institutions and decision-makers in the Government of the
Republic of Serbia should make more efforts to ensure that children with
ID and their parents are given increased access to and opportunities for
engaging in and effectively performing PA.
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OU3NYKA AKTUBHOCT KO/ HPEJIIKOJICKE JELE
C UHTEJIEKTYAJIHOM OMETEHOIIRY

Aaexcanapa Bypuh-3npaekosuh’, Bumana Munanosuh-Jo6poral,
Ana Barnep-Jaka6?
'Vuupepsurer y Beorpany, ®@akynreT 3a cleqMjanHy eayKalujy U pexabuauTanujy,
Beorpan, Cpbuja
2Cpeyumnminre y 3arpeby, Eaykanujcko-pexaOuinTanujcku GpaKyJirer,
3arpe6, XpBarcka

Pe3zume

PenoBHa (pM3MYKA aKTHBHOCT JOMPHHOCH OOJBUTKY (H3MYKOT M MEHTAITHOT 3/IpaBiba,
¥ KJbY4YHa je 32 QopMHUpame MOTOPMYKHX BemTHHA. Oco0e ¢ MHTENEKTYaJTHOM OMeTe-
Houily CKJIOHH]e Cy /1a Mame BpeMeHa noceehyjy ¢usmakom BexOamy. Linss oBor pana je
JIa CTIMTA YTHIIA] COLMO-IeMOorpadckux (akTopa, MOTOPHYKHX BEIITHHA Jierie U hr3nuKe
AKTHBHOCTH POJIHUTEha Ha (DM3NUKY aKTHBHOCT MPEAIIKOJICKE JEele C MHTEICKTYaITHOM
omereHothy. Y30pak HCTpaXnBamka YKJbYUHBaoO je 47-0po Jele ¢ MHTEIEKTYaITHOM OMe-
TeHoly pasIMYUTHX CTeneHa, kao u 47 poauTesba. 3a HCIHTUBAKE COLMO-IeMorpad-
CKHX BapHjalIIi KpenpaH je YIUTHHK 3a TOTpede OBOT UCTPaKUBAKa KOJU j& YKIbYUIHBAO
nHpOpMAaLHje 0 poauTesbUMa U JICLH. 3a MPOLIEHY aJallTUBHOT MOHAIlIaka y JOMEHY MO-
TOPUYKHX BEIITHHA (JOMEH (HU3MUYKe aKTHMBHOCTH) KopuimiheHa je BuHenmaHmoBa ckana
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a[aNTHBHOT MIOHAIIAKA, 3 NIPOIEHy rPyOOMOTOPHUUKHX CIIOCOOHOCTH jene KopuiheH je
Tecrt pa3Boja rpyOe MOTOpHKE, JIOK je 3a IPOLeHy (U3MIKEe aKTHBHOCTH POJUTEIhA U JIele
C MHTEJICKTyaJIHOM oMeTeHouthy kopuiifieHa AHKeTa O OPOJMYHOM HauHHY JKHBOTa. Pe-
3yJITaTy NOKa3yjy 1a BehuHa Jere ¢ MHTeNeKTyalHOM OMeTeHomhy y4ecTByje y HeKoj ¢u-
3WYKOj aKTUBHOCTH (BOXKba OHMIIMKIIA, TPUAkhE, KOLIapKa, Gpyabai u ci1.) y Tpajamy o[ Haj-
Mambe 20 MUHYTA, jeTHOM JI0 YeTHpH IyTa y cenqMuiiy. Behinna poxuresba fere ¢ MHTeseK-
TyaJHOM OMeTeHollly M3jaBuia je Jja CKOpo HHKaja He y4ecTBYjy CamMOCTalHO y (u-
3WYKOj aKTHBHOCTH, i []a YeCTO yUeCTBY]Y Y (PM3MYKHM aKTMBHOCTHMA 33jeIHO ca CBO-
juM nereroM. BumrecTpykoM JMHEApPHOM PerpecHOHOM aHAJIM30M YTBpheHo je 11a cy Hesa-
BHICHE Bapujabie objacHmie 11,2% Bapujarmje pusnuke akTHBHOCTH Jielie, Kao U Ja Texa
KIIMHAYKa ciika (Hikd 1Q, HIDKH KBAJIMTET MOTOPUYKUX CIIOCOGHOCTH) JONPHHOCH HH-
JKEM KBAJIUTETY (DM3UUKE aKTHBHOCTH JIeLIe, TOK IOKOMOTOPHYKE CIOCOOHOCTH U (PH3HUKa
AKTUBHOCT POJHTEIhA MO3UTHUBHO JONPUHOCE 1eUrjoj (PH3MUUKO) aKTBHOCTH. [ pyda MoTo-
pHKa mpecTaBba Hajjauu MojeqHHauYHHU AOIPUHOC (PU3MYKOj AKTHBHOCTH JICLIe C HHTENCK-
TyaJJHOM OMeTeHoIhy.
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Abstract

Regular physical activity is associated with numerous health benefits in school
children and adolescents. Therefore, it is important to create a supportive environment
that promotes physical activity, especially in schools. In order to examine the effects
of two recess-based interventions on children’s physical fitness and optimism, and
involvement in school’s violence, a prospective study was conducted. The sample
comprised of 210 primary school students attending grades one through four (101
boys, 109 girls), assigned to two Intervention groups (IG1, 1G2) and a Control group
(CG). For eight weeks, 1G1 was provided with exercise equipment, 1G2 was exposed
to daily structured physical activity during recess, and CG had regular recess. Pre- and
post-intervention measurements revealed significant differences (p < .05) between groups
in physical fitness and optimism, with 1G2 (structured physical activity) scoring most
favourably. In addition, the percentage of students who were not involved in peer violence
as perpetrators significantly increased in 1G2 during the intervention. 1G1 performed the
best in the agility test, and CG achieved the lowest fitness and optimism scores. No other
significant differences were detected. Structured physical activity during recess might be a
promising strategy of optimising students’ health and school climate.

Key words: EUROFIT, Youth Life Orientation Test, pessimism, children, exercise
equipment.

CTPYKTYPUPAHA ®U3NYKA AKTUBHOCT TOKOM
BEJIMKOI' LIKOJICKOI' OAMOPA: BULIE OJ1 KOPUCTH
3A ®PU3NYKU ®PUTHEC YYEHUKA

AncTpakT

PeioBHa (pU3HUKaA aKTHBHOCT je TOBE3aHa ca OpPOjHIM 3/IpaBCTBEHUM KOPHUCTHMA KO
IIKOJICKE JIELIE M aJI0JIeclieHaTa. 3ato je BaKHO 00e30euTH nojprxkaBajyhe okpyxeme Koje
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HpoMoBHIlle (pU3NYKY aKTUBHOCT, HAPOUMTO y HiKoiama. Ca IUIbEM Ja ce UCIHTAjy
edekTH Be MHTEPBEHIIMje TOKOM oaMopa Ha (GH3MYKU (UTHEC, ONTHMHU3aM U ydemihe
y4YEHHKa y LIKOJICKOM HAaCHJbY, CIIPOBEICHA je MPOCIICKTUBHA CTyIHja. Y30pak je 00yxBa-
Tro 210 y4yeHnka npBor 1o 4eTBpTor paspena ocHosre mikoie (101 gedak, 109 neBojun-
1a), pacnopehennx y mse marepsentHe rpyne (UI'1, MI'2) u jenHy KOHTpONHY rpyiy
(KT'). Toxom ocam Henesba, VIl je caMo nMana pekBHU3HTE 3a B&XKOAHE Ha pacrioliaramy,
UI2 je Ouia n3jI0’KeHa CBAaKOJHEBHO] CTPYKTYPHPAHO] (PU3UIKO] aKTHBHOCTH TOKOM Be-
JmKor ogMopa, 1ok je KI™ mmana penoBHe mkoscke oxmope. Mepema Ipe 1 1ocie HHTep-
BEHLIMje TI0Ka3aa Cy Jia [I0CToje CTAaTUCTHYKK 3HavajHe pasiuke n3mely rpyna (p <.05) y
¢m3nuKoM (PUTHECY U ONITUMU3MY, IIPH 4eMy je Hajoosbe pesynrare umana U2 (cTpykry-
pypana ¢usmdka aktuHOcT). [lopen Tora, mpoLeHaT y4eHHKa KOjU HUCY OWITH yKIbYYeHU
Y BPIIKBAa4YKO HACHJBE Ka0 M3BPLIMOLY je 3Ha4yajHo omnao y MI'2 Tokom unTepBeHnmje. UI'1
je nMara HajboJpe pesyJITaTe Ha TecTy armiaHocTH, 1ok je KI' nocruria Hajcnabuje pesyn-
TaTe HA TECTOBMMA (UTHEcCa M ONTHMH3MA. JIpyre 3Ha4ajHe pa3iiuKe HUCY KOHCTaTOBAHE.
Crpykrypupana hu3iyka akTHBHOCT TOKOM BEJIHKOT LIKOJICKOT O/IMOpPa MOXE IPE/ICTaB-
Jpaty obehaajyhy cTparernjy onrumMu3aIije 3apaBiba yYeHHKA 1 IIKOJICKE KIINME.

Kmbyune peun: EUROFIT, Youth Life Orientation Test, mecumusam, aena, CiOpTCKH
PCKBU3UTH.

INTRODUCTION

Although the benefits of regular physical activity on youths’ health
are well documented (Janssen & LeBlanc, 2010), 81% of adolescents
globally do not meet the minimum physical activity recommendations
(Guthold et al., 2020). In order to facilitate an active lifestyle, a support-
ive environment should be created, thus making healthy choices the easier
ones. These principles, set by the Ottawa Charter (World Health Organi-
zation, 1986), have been implemented in Health Promoting Schools
(HPS), introduced in Europe for the first time in 1992. HPS approach
calls for employing all school resources and partnerships in the promotion
of the health of students and staff, which includes physical activity.

Children can be physically active during physical education clas-
ses, in school sports clubs, while staying in extended stay, during active
breaks in classrooms, while actively commuting to/from schools, or dur-
ing school recess. Although recess is part of a regular school day in every
school in Serbia, there is currently no legislation to regulate the duration,
organisation, and content of school recess (Kermeci & Pordi¢, 2018). The
study revealed that the duration of recess ranges between 10 and 30
minutes, with a modal value of 20 minutes. In most cases, it follows the
second lesson in the elementary school daily schedule. Besides the main
recess, there are also short 5-minute recesses between lessons.

Although school recess provides the opportunity for physical activ-
ity, not many students spend at least 40% of the recess time in moderate-
to-vigorous physical activity (MVPA) as recommended (Ridgers et al.,
2006). Previous research suggests that boys are more active than girls
during recess (Stratton 1999, 2000; Zask et al., 2001; Greca & Silva,
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2017). In order to promote students’ physical activity, schools can offer
more structured activities, led by a trained adult, which can result in in-
creased levels of MVVPA during recess (Howe et al., 2012; Larson et al.,
2014; Black et al., 2015; Coolkens et al., 2018). On the other hand, un-
structured recess, might be a more favourable context for students to fo-
cus, develop social skills, collaborate and improve mood (Parrot & Co-
hen, 2020). Some simple and feasible interventions, like multi-colour
playground markings, zonal design, and increased equipment availability,
turned out to be effective in terms of physical activity promotion (Stratton
& Mullan, 2005; Verstraete et al., 2006; Ridgers et al., 2007; 2010).

Considering the effects of structured and unstructured recess ac-
tivities on physical fitness, a recent study detected similar improvements
of cardiorespiratory fitness in both intervention and control schools, be-
sides increased level of light and moderate physical activity during week
days (Casolo et al., 2019). Authors suggest that children’s spontaneous
physical activity during recess might be comparable to the structured one
led by adults. Thus, further effort to promote physical activity should tar-
get other parts of the school day (Casolo et al., 2019). Another study
combined structured aerobic exercises and cognitively engaging physical
activities in a 22-week recess intervention (Van der Niet et al., 2016).
Although the intervention improved some aspects of executive function-
ing in primary school children, no significant differences were detected in
physical fitness components. The lack of the intervention’s effects on stu-
dents’ physical fitness, which was the case in other studies as well (St
Laurent et al., 2019; Latorre-Roman et al., 2021), might be explained, to
some extent, by implementation challenges and methodological issues.
On the other hand, it is possible that not every child responds identically
to different types of recess. An interesting study, conducted on a sample
of preschool children, suggests that the least active children might benefit
the most from structured recess that includes adult led physical activities
(Frank et al., 2018). In addition, while a higher provision of recess is cor-
related with a higher physical activity level, no such relationship was
found with physical fitness (Clevenger et al., 2023).

Besides opportunities for physical activity, recess provides chil-
dren academic, cognitive, behavioural, and emotional benefits, according
to a recent review study (Hodges et al., 2022). School recess is seen as a
vital social space for children and adolescents, although it has long been
associated with violence, bullying, and social exclusion (McNamara,
2021). According to McNamara (2021), children prioritise the social as-
pect of recess — things happening at recess have a substantial social and
emotional weight for them. Changing recess might actually contribute to
changing the school’s social climate and to reducing violence. Providing
structure and additional supervision, and/or developing social skills
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through recess activity, could contribute to students’ having a more posi-
tive school experiences.

Bearing in mind the relevance of school recess as an important
facet of the growing-up environment of school children, a study was con-
ducted in order to examine the effects of two recess physical activity in-
terventions on students’ physical fitness and optimism, and their in-
volvement in school violence. The study is the first of its kind to compare
the effects of different recess interventions on Serbian school children’s
wellbeing and school climate, as well.

METHODS
Study Participants

The study employed the quasi-experimental design, with two in-
tervention groups, and one control group. Both interventions lasted for
eight weeks. Participants were recruited from four rural elementary
schools (Secanj municipality): ,,Veljko Puri¢in®“ in Jarkovac, ,,Braca
Stefanovié¢® in Neuzina, ,,Vuk Karadzi¢* in Konak, and ,,Stevan Aleksi¢*
in Jasa Tomi¢. All of the villages are located in a sparsely populated agri-
cultural area in the Central Banat District of the Autonomous Province of
Vojvodina, Serbia.

The schools were primary sample units, and they were assigned to
the Intervention or the Control programme randomly. The first Interven-
tion group (IG1) consisted of students attending grades one through four
in elementary schools in Konak and Jarkovac, the second Intervention
group (IG2) consisted of students attending grades one through four in
Neuzina, and the Control group (CG) consisted of students attending
grades one through four in Jasa Tomic.

The IG1 group was provided with exercise equipment during re-
cess, the 1G2 group participated in structured physical activity at recess,
while members of the CG spent recess any way they wanted to. Pre- and
post-intervention measurements included: level of fitness, optimism, and
involvement in school violence. The obtained data was analysed by ap-
propriate statistical methods.

The basic sample characteristics are presented in Table 1. The total
sample consisted of 210 participants (101 boys and 109 girls), with 70
students per each study group (IG1, IG2, CG). Only students attending
grades one through four participated. Parents provided informed consents
for their children to participate, and the approvals of the schools’ princi-
pals were also obtained.
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Table 1. Basic sample characteristics (N = 210)

Group Boys Girls Total
IG1 27 43 70
1%t grade 4 10 14
2" grade 8 13 21
3" grade 6 9 15
4" grade 9 11 20
1G2 34 36 70
1% grade 10 9 19
2" grade 6 12 18
3" grade 9 8 17
4" grade 9 7 16
CG 40 30 70
1%t grade 8 6 14
2" grade 9 11 20
3" grade 9 5 14
4" grade 14 8 22
Total: 101 109 210

Note: 1G1 — first Intervention group (equipment provided);
IG2 — second Intervention group (structured physical activity); CG — Control group.

Measures

Physical fitness. In order to assess physical fitness components,
the following EUROFIT tests were applied (EUROFIT, 1993): Standing
Broad Jump - STBJ (measures lower-body power), Sit-Ups in 30 seconds
- SU30 (measures abdominal muscular endurance), Bent Arm Hang -
BAHG (measures upper-body muscular endurance), Sit-and-Reach -
SEAT (measures flexibility), and 10x5 m Shuttle Run — 10x5 (measures
running speed and agility). In addition, the 1.6 km Run/Walk - 1600 test
was used for aerobic capacity assessment (Meredith & Welk, 2013).

Optimism. The Youth Life Orientation Test (YLOT) was used for the
self-assessment of optimism and pessimism, and the subscales scores were
then used to calculate the general optimism score (Ey et al., 2005). The
YLOT consists of 16 items, out of which four items serve as fillers. Each
subscale (Optimism and Pessimism) contains 6 items (statements), and par-
ticipants are required to rate to what extent these statements apply to them:
true for me (score 3), sort of true for me (2), sort of not true for me (1), and
not true for me (0). An example of an Optimism subscale item is: “When I'm
not sure what will happen next, | usually expect it to be something good”.
Items that measure Pessimism describe negative expectations, like “Things
usually go wrong for me”. A subscale score is the sum of scores of associated
items (it can range from 0 to 18), while the Total Optimism score is calculat-
ed by adding up the Optimism subscale score and the inverse Pessimism sub-
scale score. The YLOT scales showed acceptable internal reliability, with
Cronbach’s Alpha coefficients ranging between 0.61 and 0.65.
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Involvement in school violence. Participants answered three ques-
tions related to the frequency of: (1) themselves acting as bullies towards
peers during the previous two months; (2) them being violent towards
teachers during the previous two months; and (3) them being the victims of
peer violence during the previous two months. The items were selected from
the wider school violence survey (Popadi¢, Plut, & Pavlovi¢, 2009). The two
months period purposefully coincided with the duration of the interventions.

The Description of the Interventions

Two school-based interventions (IG1 and 1G2) aiming to promote
physical activity during recess were applied daily for eight weeks in total.
During the same period, the control group (CG) was also observed. Pre-
and post-intervention measurements were conducted in order to compare
the effects of 1G1, G2, and CG recess activities on students’ physical fit-
ness, self-rated optimism, and level of school violence.

The first Intervention group (1G1) was provided with exercise equip-
ment during a 10-minute recess in order to encourage students’ physical ac-
tivity. The equipment included: hoops, balls, badminton sets, table tennis
sets, mini hurdles, ropes, cones, sticks, rubber bands, Frisbees, tractor tires, a
bar, and hopscotch courts were drawn on the playground. Before the inter-
vention, the physical education teacher organised a short demonstration of
different ways the equipment might be used. No other incentives or guide-
lines were provided during the intervention. Students were allowed to use the
equipment the way they wanted, and as long as they wanted to. They could
switch from one to another piece of equipment, or share the pieces with other
students. Adults supervised students during the recess, as is usual.

The second Intervention group (1G2) participated in structured
physical activity during a 10-minute recess. The activities were led by the
physical education teacher, and all students were supposed to take part in
the activities. The intervention included the following activities: 1 week
— dance aerobics; 2" week — folk dances, 3 week — cooperative running
games, 4" week — cooperative running games, 5" week — throwing
games, 6" week — relay games, 7" week — “Make the letter” game, and 8™
week — obstacle course. The intervention provided participants with an
additional 50 minutes of well-rounded physical activity weekly.

Students in the Control group (CG) were involved in spontaneous re-
cess activities, i.e. they were allowed to spend recess time the way they pre-
ferred. No encouragements for active play or physical activity were provided,
including additional exercise equipment. Students simply engaged in regular
recess activities like walking, sitting and chatting, and playing.

Data Collection Organisation

Before field data collection, all necessary consents were obtained, in-
cluding parents’ informed consents and the approvals of the schools’ princi-
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pals. The participating schools provided the conditions for standardised
measurement procedures. Data was collected and analysed in accordance with
the ethical guidelines of the WMA Declaration of Helsinki (WMA, 2013).

Pre-intervention measurements were conducted in the week preceding
the implementation of the interventions, while post-intervention measure-
ments were done the first week following the end of the interventions.

Fitness testing was organised in the schools’ gyms during morning
hours, and self-reports on optimism and involvement in school violence
were completed in classrooms.

Data Analysis

Descriptive statistics was employed, including mean (M) and stand-
ard deviation (SD) for interval variables. In addition, intergroup differ-
ences at the final measurement were tested by multivariate and univariate
analyses of covariance (MANCOVA, ANCOVA). The effect size was as-
sessed by partial eta-squared (n2).

For categorical variables, absolute and relative frequencies were
determined using the Chi-squared test. The significance level was set at
p<.05. Data was analysed in the statistical software SPSS for Windows,
version 20.0.

RESULTS
Differences in Physical Fitness

The MANCOVA revealed a statistically significant difference in the
adjusted means between the groups (IG1, IG2, CG) on the fitness variables
(F = 14.813, Q = .000, Wilks> A = .23, partial n> = .52 (Table 2)). The
ANCOVA detected significant univariate effects of the interventions (p =
.00) on the following variables: BAHG, SEAT, 10x5, and 1600.

Table 2. MANCOVA and ANCOVA results:
differences between 1G1, 1G2 and CG in fitness variables
1G1 1G2 CG E b !
M SD M SD M SD
STBJ 119.77 2.86 12392 1.52 122.73 143 0.80 0.45 0.02
SU30 1546 086 1468 0.46 14.75 043 0.33 0.72 0.01
BAHG 804 199 1186 106 514 099 09.16 0.00 0.17

SEAT 1.79 0.72 393 038 137 0.36 10.66 0.00 0.20
10x5 23.89 038 26.43 020 2741 0.19 3397 0.00 0.44
1600 9.19 0.37 788 020 10.11 0.19 29.04 0.00 0.40

Wilks’ lambda = 0.23; F=14.813; Q= 0.00; n?=0.52
Note: STBJ — Standing broad jump; SU30 — sit-ups in 30s; BAHG — Bent arm hang;
SEAT — Seat-and-reach; 10x5 — 10x5 m shuttle run; 1600 — 1.6 km run/walk; M — Mean;
SD - standard deviation; F — F test; Q — F test significance level; n? - partial eta-squared
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Pairwise comparisons (LSD test) revealed that the 1G2 intervention
(structured activity) had significantly more favourable effects than regular
recess on the above mentioned variables, and significantly better results than
IG1 on the flexibility (SEAT) and aerobic capacity (1600) tests (Table 3). On
the other hand, the IG1 group was superior both to 1G2 and CG in agility
(10x5). No other significant difference between groups was found.

Table 3. Pairwise comparisons between control and intervention groups
in physical fitness variables (LSD test)

Group M (SD) Group M (SD) p
IG1 119.77 (2.86) 1G2 123.92 (1.52) .209
STBJ IG1 119.77 (2.86) CG 122.73 (1.43) .365
1G2 123.92 (1.52) CG 122.73 (1.43) .600
IG1 15.46 (0.86) 1G2 14.68 (0.46) 433
SU30 IG1 15.46 (0.86) CG 14.75 (0.43) 469
1G2 14.68 (0.46) CG 14.75 (0.43) .923
IG1 8.04 (1.99) 1G2 11.86 (1.06) .099
BAHG IG1 8.04 (1.99) CG 5.14 (0.99) .204
1G2 11.86 (1.06) CG 5.14 (0.99) .000
IG1 1.79(0.72) 1G2 3.93(0.38) .012
SEAT IG1 1.79 (0.72) CG 1.37 (0.36) .609
1G2 3.93(0.38) CG 1.37 (0.36) .000
IG1 23.89 (0.38) 1G2 26.43 (0.20) .000
10x5 IG1 23.89 (0.38) CG 27.41 (0.19) .000
1G2 26.43 (0.20) CG 27.41 (0.19) .001
IG1 9.19 (0.37) 1G2 7.88 (0.20) .003
1600 IG1 9.19 (0.37) CG 10.11 (0.19) .032
1G2 7.88 (0.20) CG 10.11 (0.19) .000

Note: STBJ — Standing broad jump; SU30 — sit-ups in 30s; BAHG — Bent arm hang;
SEAT — Seat-and-reach; 10x5 — 10x5 m shuttle run; 1600 — 1.6 km run/walk;
M — Mean; SD — standard deviation; p — level of significance.

Differences in Optimism

The MANCOVA confirmed the significant difference between the
Control and Intervention groups in YLOT scores at post-intervention meas-
urement (F = 6,244, Q = 0.00, Wilks> A = .88, partial n?> = 0.064 (Table 4)).
Significant univariate effects of the interventions were identified for the Pes-
simism and Total Optimism scales (ANCOVA).

The results of the pairwise analysis (LSD test), presented in Table
5, suggest that the participants in the Control group had significantly
higher Pessimism and lower Total Optimism scores than the participants
in both Intervention groups. In addition, students who were exposed to
structured physical activity during recess (1G2) scored significantly lower
on the Pessimism scale, and higher on the Total Optimism scale than stu-
dents in IG1 (equipment provided).
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Table 4. MANCOVA and ANCOVA results:
differences between 1G1, IG2 and CG in YLOT scores

IG1 1G2 CG - ,

M SD M SD M SD P

Optimism 16.18 0.23 16.76 026 16.84 026 2.11 0.125 0.022
Pessimism 505 040 3.61 046 6.27 046 859 0.000 0.085

Total optimism 29.13 0.54 31.15 0.60 28.58 0.62 5.17 0.007 0.053

F = 6.244; Q = 0.00; Wilks’ lambda = 0.876; 1?=0.064
Note: M — Mean; SD — standard deviation; F — F test; Q — F test significance level;
n? — partial eta-squared.

Table 5. Pairwise comparisons between control and intervention groups
in YLOT scores (LSD test)

Group M (SD) Group M (SD) p
IG1  16.18 (0.23) 1G2 16.76 (0.26)  .100
Optimism IG1  16.18 (0.23) CG 16.84 (0.26)  .067

IG2  16.76(0.26) CG  16.84(0.26)  .807

IGI  505(0.40) 1G2  3.61 (0.46) .019
Pessimism IGI  5.05(040) CG 627 (0.46) .057
IG2  3.61(046) CG 6.7 (0.46)  .000

IG1I  29.13(0.54) 1G2  31.15(0.60) .014
Total optimism IGI  29.13(0.54) CG  2858(0.62) .514
IG2 31.15(0.60) CG  28.58(0.62) .003

Note: M — Mean; SD — standard deviation; p — level of significance.

Differences in Involvement in School Violence

The effects of the interventions on the students’ involvement in
school violence were analysed by the Chi-squared test. Three indicators
were observed: (1) students as victims of peer violence; (2) students as
perpetrators of violence towards peers; and (3) students as perpetrators of
violence towards teachers. The results of the Chi-squared tests for 1G1
(equipment provided) indicated that there was no significant difference in
the numbers of students who were victimised by schoolmates before and
after the intervention (y? (df=2) = 3.96; p = 0.14). The same was conclud-
ed for students as perpetrators of violence towards peers (y* (df=2) =
0.38; p = 0.83), and towards teaching staff (y? (df=2) = .53; p = .77).

Considering 1G2 (structured physical activity), no significant dif-
ferences were observed in the ‘students as victims of peer violence’ indi-
cator (x? (df=2) = .24; p = .12), and the ‘students as perpetrators of vio-
lence towards teachers’ indicator (y?> (df=2) = 4.62; p = .10). However,
after the intervention, the percentage of students who were involved in
peer violence as perpetrators significantly differed in comparison to the
pre-intervention data (Table 6). The number of students who had never
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been involved in peer violence as perpetrators increased from 51.4% to
81.4%, while the category ‘involved once or twice’ recorded a decrease
of 31.4 percent points.

Table 6. IG2 students (structured physical activity)
as peer violence perpetrators before and after the intervention

Involved as perpetrator in school peer violence in last two months

Never  Once or twice Many times or daily Total
Before the 36 (51.4%) 29 (41.4%) 5(7.1%) 70 (100.0%)
intervention
After 57 (81.4%) 7 (10.0%) 6 (8.6%) 70 (100.0%)

intervention

Z(df=2)=18.28  p=.0001

Among students who were involved in regular recess activities
(CG), no significant differences were identified in victimisation (y? (df=2)
= 1.15; p = .57), in acting as perpetrators of peer violence (y* (df=2) =
0.19; p = .91), or in acting as perpetrators of violence towards teachers ()
(df=2) =0; p=1.0).

DISCUSSION

The effects of two eight weeks long recess interventions on the
students’ physical fitness and optimism, as well as their involvement in
school violence, were analysed and compared to the Control group. The
first Intervention group (IG1) was provided with exercise equipment,
with no additional exercise guidelines or encouragement, except for a
brief initial demonstration of how to use the equipment. The other Inter-
vention group (IG2) was exposed to daily structured physical activity, led
by a physical education teacher, while the members of the Control group
(CG) were engaged in spontaneous recess activities throughout the eight
observed weeks.

The study was conducted in small rural schools, with children at-
tending grades one through four. The post-intervention measurement
pointed out significant differences between the groups in physical fitness,
particularly in muscular endurance (upper arm muscles, abdominal mus-
cles), flexibility, and aerobic capacity. On the other hand, the provision of
exercise equipment led to superior results in agility in comparison to
structured and regular recess, with no other significant differences be-
tween the groups. In contrast to some previous studies (van der Niet et al.,
2016; St Laurent et al., 2019; Latorre-Roman et al., 2021), structured in-
tervention proved to be more efficient in terms of fitness improvement
than the activities of the Control group. However, similar to Casolo et al.
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(2019), the non-structured intervention also contributed to children’s fit-
ness, namely to agility/running speed, exceeding both the structured and
regular recces group. A possible explanation for these results lies in the
characteristics of the interventions applied; before the intervention, 1G1
participants received brief training about exercise equipment and how to
use it, and the equipment provided enabled them to engage in various
physical activities, from rope jumping to playing with a tractor tire. Some
quality data from the process evaluation implies that the most popular
pieces of equipment were hoops, balls, badminton sets, table tennis sets,
mini hurdles, ropes, and cones that might stimulate agility movements,
thus contributing to the improvement of this fitness component. On the
other hand, the structured recess provided students in 1G2 with an addi-
tional 50 minutes of well-rounded physical activity weekly, led by a
trained adult, who was able to organise, motivate and monitor the stu-
dents’ activity, which resulted in significantly higher achievements in
four fithess components.

In addition, the Control group performed the worst on the Pessi-
mism and Total Optimism scales, when compared to the Intervention
groups. Again, students who engaged in structured physical activity dur-
ing recess (1G2) had the most favourable scores in comparison to both
CG and IG1 (equipment provided). It is possible that structured activities,
which mostly engaged the whole group, initiated more meaningful inter-
actions between students, thus enhancing group identity and sense of be-
longing. This might have led to decreased level of pessimism and in-
creased total optimism.

Considering students’ involvement in school violence, structured
physical activity turned out to be the most efficient. Three indicators were
observed: (1) students as victims of peer violence; (2) students as perpe-
trators of violence towards peers; and (3) students as perpetrators of vio-
lence towards teachers. When pre- and post-intervention results were ex-
amined, no significant differences were identified in the observed indica-
tors for 1IG1 (equipment provided) and CG. However, structured physical
activity led to a significant increase in the number of students who had
never been involved in peer violence as perpetrators, which might be ex-
plained by the fact that exercising together could have prevented children
from engaging in aggressive behaviours, with additional adult supervision
provided.

Previous studies suggest that school violence is associated with a
lack of structure and adult supervision, with school recess usually meet-
ing both criteria (Vaillancourt et al., 2010; Popadi¢, Plut, & Pavlovi¢,
2014; McNamara et al., 2015;). Structured physical activity, besides im-
proving physical fitness, might provide students with opportunities to de-
velop social skills, connect with each other, and learn how to solve con-
flicts, which in turn can contribute to a decrease in violent behaviour.
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Further development of recess physical activity models can be a promis-
ing strategy for improving the school climate, since it requires collabora-
tion between the teaching staff, students, and parents, and could enhance
togetherness among students (Jevti¢ & Milosevi¢, 2021).

CONCLUSION

This study examined the effects of two eight weeks long recess
physical activity interventions on elementary school students’ physical
fitness and optimism, and their involvement in school violence. The study
employed the pre-test/post-test quasi-experimental design, with two In-
tervention groups (IG1: exercise equipment provided during recess; 1G2:
structured recess physical activity led by a physical education teacher),
and one Control group (CG: regular recess). The participants were prima-
ry school students attending grades one through four, both girls and boys,
recruited from four rural schools in the Central Banat District in Serbia.

It can be concluded that structured physical activity intervention
resulted in the most favourable outcomes regarding the students’ physical
fitness, optimism, and violent behaviour. The least effective was regular
recess, while the provision of exercise equipment had a positive effect on
the students’ agility level.

The limitations of this study are related to sample characteristics
and the relatively short duration of the interventions. However, this is the
first study to evaluate the effects of different recess physical activity in-
terventions on a sample of Serbian school children. The study employs a
prospective design, and provides a solid ground for the practical applica-
tion of similar locally-based recess interventions.
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CTPYKTYPUPAHA ®U3NYKA AKTUBHOCT TOKOM
BEJIMKOT' IKOJICKOTI' O/IMOPA: BULIIE Ol KOPUCTHU
3A ®PU3NYKU ®PUTHEC YYEHUKA

Cunsuja Kepmenn', Bumma Bophuh?
'Ocnosna mkona ,,bpaha Credanosuh* Heysuna, Cpbuja
2Vuugepsuter y Hoom Cany, DakynTeT cniopTa U (pU3MIKOT BACITHTAba,
Hosu Can, Cpbuja

Pe3ume

Hako cy nmpeaHocTH penoBHOTr 0aBibeba (PHM3MUKOM aKTHBHOIINY 3a 31paBibe Aele U
ajorecrieHara 100po nosHare, yak 81% anoreciieHara He HCIIyHhaBa MAHHUMAIHE IIPETIo-
pyKe 3a (U3MYKY aKTHUBHOCT. Y CKJIady ca CaBpeMEHHM IPUHIMIIIMA IIPOMOLIHjE 3/paB-
Jba, HEOIIXOTHO je 00e30eUTH CpeHy Koja MojprkaBa (M3MIKy aKTHBHOCT, IIITO BAKH H
3a IMIKOJICKY cpexuHy. Ilopen HacraBe (DM3MUKOr BAacCIUTamba, Jela MOTY ONTH (HH3MUIKN
aKTHBHA Y IIKOJIM 32 BPeMe CIIOPTCKUX CEKLIHja, Y POITY)KEHOM OOpaBKY, TOKOM aKTHBHOT
TpaHCIIOPTa, aKTUBHUX Iay3a U mKoJckor oamopa. [locrojeha ucrpaxkusama mokasyjy aa
MatbH OpOj YUEHHKa aKTHBHO NPOBOAM BEJIMKH LIKOJICKH OJIMOP, TIPH YEMy Cy JIeHald aK-
THBHHjH O] JieBojuniia. Ca IIHJbeM Jia ce HCIUTajy e()eKTH BE PA3IYUTe UHTCPBEHIH]jC,
ycMepeHe Ha BEJMKH IIKOJICKH OJMOp, Ha (M3HYKH (DUTHEC, ONITUMI3aM U YIECTBOBAHE
Y4EHHKa y IIIKOJICKOM HaCHJbY, CIIPOBE/ICHO j€ MPOCIEKTUBHO HCTPaXKHUBAE Ha Y30PKY OIf
210 yuennka (101 newaka m 109 neBojumIia) NpBa YETHPH paspela CEOCKHMX OCHOBHHX
mkona u3 omutuae Cevars. 3a mpoleHy (Gu3ndkor (urHeca KopuiiheHn Cy TECTOBH W3
EYPO®OUT Garepuje tecToBa: Ckok y nass u3 mecta (STBJ), [loquzame y cex 3a 30 ce-
xyrmu (SU30), Mzapxaj y 3rudy (BAHG), y6oku nperkion (SEAT) u Uynacto Tpuame
10x5 merapa (10x5), kao u Tpuame Ha 1.600 merapa (1600). OnTIMI3aM yYeHHKa MpoLie-
HBaH je momohy yrmtauka Youth Life Orientation Test (YLOT), koju ce cactoju u3 cyo-
ckayia Onrummsam 1 [ecnmusam, a CKOpOBH Ha OBMM cyOckaiaMa oMmoryhasajy u3pady-
HaBambe CKOpa OIIITEr ONTHMH3Ma. YUYECTBOBAE YUEHNKA y IIKOJICKOM HACHJBY HOCMa-
TpaHo je moMohy TpH mHAMKaTopa: (1) y4eHHUIM Kao TOYHOHHIM HACHJba TIPeMa BPIIEHa-
[FIMa TOKOM TIOCTIe/ka [IBa Mecena, (2) yUeHHIM Kao M3BIIHONIM HAaCKHiba MpeMa HaCTaB-
HHILIMa TOKOM TIOCTIek-a IBa Mecena, 1 (3) yUeHHIIN Kao >KPTBE BPILIEHaYKOr HACKUIbA TO-
KOM TOCTIe/Iba 1Ba Mecena. IHTepBeHIuje Cy Tpajasie yKyIHO ocaM Heresba. [IpBa uHTep-
BeHTHa rpymna (VI'1) nmana je noctynHy onpeMy 3a BexxOarme (BHjade, 00py4H, JIonTe, pe-
KETH, UT].), a TIpe TI0YeTKa HHTEePBEHIHje HACTABHUK (P3NUKOTr BaCIHTAa UM je KPaTKo
00jacHHO KaKo ce pEeKBU3UTH MOTY KopucTuTH. [[pyra untepsenTHa rpymna (UI'2) yuectso-
Bajla je y CTPYKTYypUpaHUM (PU3MYKHM aKTHBHOCTHMA TOKOM BEJIMKOT OMOpAa CBAaKOT
IIKOJICKOT /IaHA. AKTHBHOCTH Cy C€ MEHajle CBaKe Helesbe, BOAMO MX j€ HACTABHHUK (H-
3UYKOT BACIIMTam-a M YKJbYYHBAJIE CY BEOMa Pa3HOBPCHE aKTUBHOCTH, O] HAPOJHHX ILIe-
coBa M aepoOuKa, 10 MOJUroHa. Y4eHHIM y KoHTposHoj rpym (KI') cy Tokom ocam Hene-
Jba UM pentoBHe nikosicke onmope. Pesynraru MANCOVA u ANCOVA ananuze no-
KasaJu cy Ja u3Mel)y rpyra mocroje CTAaTUCTHYKK 3HAYajHE PassiKe Y TPOCTOPY BapHjad-
1 dsnukor ¢puTHeca u ontumusMa (p < .05). VT2 6una je HajycreniHuja y TeCTOBUMA 3a
TMPOLICHY M3/PKJBUBOCTH MHIIMha pyKy, (JIEKCHOMIHOCTH U aepoOHe H3APKIBUBOCTH,
1ok je UI'l mmana HajOosse pesynrare y armwiHocTH. KI' je mMana HajBuIie ckopoBe Ha
cyOCcKaIy MecuMU3Ma U HajHIKU CKOp Ha YKYITHOM ONTUMH3MY, JIOK Cy YUEHHIH KOJH CY
YUYECTBOBAJIN Y CTPYKTYpHpaHOM BexkOamy (M12) ocTBapuIi HajIIOUTHBHI]E PE3yIITaTe y
0BOM TpocTopy. Takolje, TecTupame XU-KBapaT TECTOM ITOKa3ajo je 11a je y OBOj TPyITH
JIOLILIO JIO 3HAYajHOT ITopacTa MPOLeHTa YUeHHKa KOjH HUKa/la HUCY OMITM YKJbYYeHH y Ha-
CHJbE HaJl BPLIKAIMMA, JIOK TO HHje OHO CITydaj y MPBOj MHTEPBEHTHO] U KOHTPOIIHOj IPy-
. Moxe ce 3aKJby4nTH Ja CTPYKTypHpaHa (pHU3HIKa aKTHBHOCT TOKOM BEJIMKOT OIMOpPa
MOe JOTIPUHETH ONTUMU3AIH] 1 3/IpaBJba YICHHUKA 1 00JB0] IIKOJICKO] KITIMH.
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VENI, VIDI, VICI GENDER INEQUALITY
IN SPORT IN THE REPUBLIC OF SERBIA -
DID WOMEN REALLY WIN THIS GAME?

Andelija Tasi¢”
University of Ni§, Faculty of Law, Ni§, Serbia

Abstract

Even though there are no international or national documents that would allow or
encourage unjustified differences in treatment between women and men, the fact is
that some areas of life are still seen as belonging to men. Sports are, certainly, at the
top of that ladder. It is considered a predominantly male field, shaped according to
men and seen through the eyes of men. However, with the development of human
rights and the mechanism for their protection, the awareness of the equality of women
and men in sports has increased. The Republic of Serbia made a set of legal rules
regarding: (1) discrimination in general; (2) sports; and, finally, (3) discrimination in
sports. This paper aims to present and analyse the normative and strategic frame of the
protection against discrimination in sports, to examine the current case law in front of
the relevant institutions, and to point out the latest tendencies in the field of gender
equality and sports.

Key words: discrimination, sports, gender equality, anti-discrimination litigation,
civil litigation.

,JOBOX, BUAEX, HOBEJINX“ JUCKPUMUHALIUTY
HA OCHOBY MOJIA V CHOPTY Y PENYEJMIM CPBUIN
- JIA JIA CY KEHE 3AVCTA U3BOJEBAJIE TOBEY?

AncTpakT

Hako Hema HarmoHaTHOr HM Mel)yHapoIHOT JOKyMEHTa KOjH OW JOIyCTHO WU
0XpabpHo TpaBJbebE HEOIIPaBIaHe pasiuKe n3Mel)y Myllkapala 1 *eHa, YUBCHHULA je 1a
THI0CTOj€ HeKe 00JIacTH APYIITBEHOT JKMBOTA KOje ce U Jiajbe cMatpajy MymkuM. Croprt je,
CBaKaKko, Ha BpXy Te JiecTBule. CMaTpaH JOMHHAHTHO MYIIKHM IOJbeM, OOJIMKOBaH je
npeMa MyIIKapIyMa 1 Bul)eH je kpo3 muxoBe oun. Mehytum, ca pa3BojeM JbyACKHX TIpa-
Ba M FbUXOBOM 3aILITHTOM, PAacTe U CBECT O jeTHAKOCTH MYIIKapara 1 )keHa y cropty. Pe-
myomuka CpOuja mocraBmia je HOPMATMBHH OKBHP y morieny: (1) muckpumuHanmje
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yorre, (2) cropra H, Harocnerky, (3) muckpuMuHaije y obnactu cropra. L{uss oBor
paza je 1a IpeicTaBy U aHaIM3Kpa noctojehr HopMaTHBHY U CTPATELIKU OKBHUP 3aILTHTE
0]l IMCKPUMUHALIMjE Y CHIOPTY, Ja UCIIUTA JA0CAJAIlIbY TIPAKCy MpPe HAUISKHUM TelIMa 1
J1a yKayke Ha caBpeMeHe TeH/CHIHje y 00IacTH jeIHaKOCTH U CIIOpTa.

KibyuHe peun: AHCKpUMUHALMja, CIOPT, jeJHAKOCT HA OCHOBY I10JIa, HOCTYIIAK Y
HapHULIAMa 34 3alITUTY O] AUCKPHMHHALH]E, TAPHUYHN HOCTYIIAK.

INTRODUCTION

Woman in sport is not weaker, but simply different.
(Mrsevi¢, 2000)

Some statements regarding women, men and sports can be taken as
an axiom: there are more women than men, globally; however, there are
more men in sports, including in leadership and decision-making posi-
tions. Consequently, there is an unequal allocation of resources for wom-
en’s sports and sportswomen — the male norm is taken as the norm for so-
ciety as a whole, including sports. The following claim is made for the
United States: the key leadership roles in sports are held by white, non-
disabled, cisgender, heterosexual men (Brassil & Lutz, 2020, referred to
in Cunningham, Wicker, & Walker, 2021), and even though members of
underrepresented, minority groups frequently represent the majority of
the players, leadership roles are seemingly reserved for those who have
historically held power®. However, this pattern can certainly be transmit-
ted to the European professional sports as well.

Women are seen as fragile, less capable and passive, which affects
their capability to participate in sports. The participation of women in
professional sports is, often, linked to their sexual identity, and this stere-
otype can influence the willingness of women to take part in sports. Gen-
der based segregation into male and female categories is based on the
concept of fair play. However, this concept can be jeopardised by the un-
equal treatment of women and men.

This paper aims to: (1) research the current normative framework,
on both the national and international levels, regarding gender equality in
sports; (2) examine the existing national case law, especially the decisions
of the Commissioner for Equality; and (3) point out the latest disputable
issues on a global level. Aside from the normative, comparative and his-
torical methods, the case study scientific method is also used in this paper.

The following hypotheses are examined: (1) the unequal position
of women and men in sports is recognised on both the international and

1 'Women hold only 33% of the general managerial positions within the Women’s
National Basketball Association (Senne, 2016);
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the national level; (2) the Republic of Serbia sets the adequate legal
framework for overcoming all forms of discrimination, including discrim-
ination in sports based on gender; (3) the Commissioner of Equality does
not often act in the cases of discrimination in sports based on gender; (4)
however, whenever he/she acts, he/she finds the complaint founded; and,
finally, (5) the discrimination based on sex is caused by and founded in
deeply rooted stereotypes and prejudices.

For the purposes of this paper, the term ‘sports’ will be used in ac-
cordance with the Law on Sports?.

Recreational activities (recreational sports, sports for all, mass
sports) are the area of sports that includes the voluntary practice of
physical exercise, or practice of sports activities with the objective
to rest, refresh, have fun, improve health or improve one’s results
and to fulfil one’s need for movement, play or socialising, in all
segments of the population (Art. 3. Para. 1. P. 3). Top sports are
the area of sports that includes sports activities the objective of
which is extraordinary (top) results and sports qualities

(Art. 3. Paral. P. 4)

The Law on Sports also defines the terms ‘athlete’, ‘amateur athlete’,
‘professional athlete’ and ‘top athlete’, as well as the terms ‘promising’ and
‘talented athlete’. All these categories refer both to men and women.

THE NORMATIVE AND THE STRATEGIC FRAMEWORK

The most significant international legal act regarding the
prohibition of discrimination against women is the Convention on the
Elimination of All Forms of Discrimination against Women (hereafter:
CEDAW)3:

CEDAW entitles States Parties to take all appropriate measures to
eliminate discrimination against women in order to ensure to them
equal rights with men in the field of education and in particular to en-
sure, on a basis of equality of men and women the same Opportuni-
ties to participate actively in sports and physical education.

(Art. 10, Para. 1. P. g)

Furthermore, all appropriate measures should be taken to achieve
the right to participate in recreational activities, sports, and all aspects of
cultural life (Art. 13. Para. 1. P. ¢).

2 Law on Sports, “Official Gazette RS, No. 10/2016;
3 CEDAW Convention was enacted in 1979, and the Republic of Serbia ratified it in
1981 (“Official Gazette SFRY - International Agreements®, No. 11/81);
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The General recommendation No. 25, on article 4, paragraph 1, of
the Convention on the Elimination of All Forms of Discrimination against
Women, which deals with temporary special measures, reminds State Par-
ties that temporary special measures should also be implemented in the
area of sports (Para. 38).

Not much more is said in the Beijing Declaration and Platform for
Action*, whose measures on developing non-discrimination education
and training include providing accessible recreational and sports facilities,
establishing and strengthening gender-sensitive programmes for girls and
women of all ages in education and community institutions, and support-
ing the advancement of women in all areas of athletics and physical activ-
ity, including coaching, training and administration, and participation at
the national, regional and international levels (Art. 83. Para (m)). Similar
measures are recommended for strengthening preventive programmes that
promote women’s health. The actions taken should create opportunities
for women and girls to participate in sport, physical activity and recrea-
tion on the same basis as they are made for men and boys (Art. 107. Para
(F). It is recognised that women are underrepresented in decision-making
positions in the, inter alia, area of sports (Art. 183). Finally, eliminating
discrimination against girls in education, skills development and training
is set up as one of the strategic objectives in the Beijing Declaration and
Platform for Action (Art. 280. Para. (d)).

The Brighton Declaration on Women and Sport®, passed after the
First International conference on women and sport, underlines the une-
qual position of women and men in sports, especially considering the dis-
proportion in the general population between women and men:

The Brighton Declaration sets up a few goals: ensuring that all
women and girls have the opportunity to participate in sports in a
safe and supportive environment which preserves the rights, digni-
ty and respect of the individual; increasing the involvement of
women in sport at all levels and in all functions and roles; ensuring
that the knowledge, experiences and values of women contribute
to the development of sport; promoting the recognition of wom-
en’s involvement in sports as a contribution to public life, commu-
nity development and in building a healthy nation; promoting the
recognition by women of the intrinsic value of sport and its contri-
bution to personal growth and healthy lifestyle.

(Art. 2)

4 Beijing Declaration and Platform for Action, the Fourth World Conference on
Women, 1995;

5 Only the Serbian Softball Federation is a signatory of the Brighton Declaration on
women and sport, Brighton Signatories: Europe | IWGIWG (iwgwomenandsport.org),
accessed 16.4.2023;


https://iwgwomenandsport.org/brighton-declaration/europe/
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On the regional level, the Council of Europe missed the opportuni-
ty to emphasise the importance of gender equality in the Revised Europe-
an Sports Charter in 2021°. Even though the Charter contains Article 10,
named “The Right to Sport”, it refers only to equal access to sports facili-
ties or to sports activities. However, the Council of Europe did pass the
Recommendation on gender mainstreaming in sport (CM/Rec(2015)2),
which recognises the gap that still exists between male and female partic-
ipation in sports, caused by the way that each society treats men and
women, and followed by stereotypes that lead to the unequal representa-
tion of women and men in sport, including leadership and decision-
making positions.

The European Parliament resolution on women and sport” is signif-
icant because it stated several important pieces of information: whereas in
the European Union, 29.5% of men, as opposed to 16% of women, and
63% of young men ages 15 through 24, as compared to 37% of young
women of that age, say that they regularly take part in physical or sport-
ing activities; and, whereas participation by female athletes in interna-
tional competitions has increased, technical and medical staff, as well as
referees and officials, are still primarily men (at the Sydney Olympic
Games women accounted for 38% of the athletes, 8% of the technical
staff, and 4% of the medical staff).

The European Charter for Equality of Women and Men in local
life appreciates the role of sports and recognises that women and men
might have different attitudes toward sports, as a result of gender-
stereotyped attitudes. That is why it encourages women and girls, men
and boys to take part in various activities, even those predominantly seen
as related to the opposite sex. Further, it calls on sports societies to fight
against stereotypical views of men and women.

The Republic of Serbia created an adequate legal framework regard-
ing the prohibition of discrimination (discrimination in sports included). The
prohibition of discrimination represents one of the fundamental human rights,
raised to the rank of basic principles by the Constitution of the Republic of
Serbia® (2006, Art. 21). Sex, as one of the protected grounds, is particularly
mentioned in the aforementioned Article. Moreover, the State shall guarantee
the equality of women and men and develop an equal opportunities policy
(Art. 15). Article 20, Paragraph 2 foresees that the achieved level of human
and minority rights cannot be reduced. The prohibition of discrimination is
elaborated in the Law on Prohibition of Discrimination®, as an umbrella law,

6 Revised European Sports Charter based on Recommendation CM/Rec(2021)xx of the
Committee of Ministers to Member States on the Revised European Sports Charter;
7.2002/2280 (INI);

8 “Official Gazette RS, No. 98/2006 and 115/2021;

9 “Official Gazette RS”, No. 22/2009 and 52/2021;
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which, among other personal grounds, prohibits discrimination based on sex,
gender, and gender identity (Article 2, paragraph 1, point 1), and provides an
entire range of prohibitions related to discrimination in the field of sex:

Discrimination shall be considered to occur in the case of conduct
contrary to the principle of the equality of the genders; that is to
say, the principle of observing the equal rights and freedoms of
women and men in the political, economic, cultural and other as-
pects of public, professional, private and family life. It is forbidden
to deny rights or to grant privileges, be it publicly or covertly, per-
taining to gender or gender change. It is forbidden to practise phys-
ical violence, exploitation, express hatred, disparagement, blackmail
and harassment pertaining to gender, as well as to publicly advocate,
support and practise conduct in keeping with prejudices, customs and
other social models of behaviour based on the idea of gender inferiori-
ty or superiority; that is, the stereotyped roles of the genders.

(Art. 20)

The Law on Gender Equality®® dedicates one Article to the prohibi-
tion of discrimination of women in relation to sports:

Gender equality in the field of sports includes: 1) promoting sports,
recreation and healthy lifestyles that maintain and improve the health
of women and men, girls and boys; 2) ensuring a balanced representa-
tion of the sexes and equal opportunities for engaging in sports activi-
ties, as well as implementing the fertility procedure when financing
these activities. Special measures implemented in the field of sports
include: 1) support for sports programs financed from public funds
that contribute to the promotion of gender equality and the deconstruc-
tion of gender stereotypes; 2) establishment of a balanced representa-
tion of the sexes in the management and supervision bodies in the
field of sports that these bodies have; 3) ensuring a balanced represen-
tation of the sexes in positions in organizations in the field of sports.
Public authorities take extraordinary measures to ensure a balanced
representation of the sexes in management bodies and positions in or-
ganizations in the field of sports, while respecting the specificities
arising from this area of social life.

(Art. 45)

The Law on Sports defines the terms ‘direct’ and ‘indirect’ dis-
crimination and prohibits discrimination of athletes, sports professionals,
sports organisations, and other persons participating in the sports system,
including hate speech, on any grounds, in an open or hidden manner,
based on some actual or supposed personal attribute (Art. 4)**. The Law

10 “Official Gazette RS”, No. 52/2021;
11 The Commissioner on Equality gave some suggestions on the Draft on the Law on
Sports, mostly regarding terminology (Regular Annual Report, 2015);
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on Sports sets the goals of increasing the participation of children, young,
women and disabled persons in sports activities, popularising women’s
sports organisations, and giving equal significance to women and disa-
bled persons in sport (Art. 4). Contracts that contain discriminatory provi-
sions are null and void, and the athlete is entitled to indemnification for
the damage suffered due to acts of discrimination of an organisation in
the area of sports (Art. 11). Furthermore, Serbia founded a National Fund
for Sports Development intended to support the promotion of sports rec-
reation, and the promotion and stimulation of practising sports in all citi-
zens of the Republic of Serbia, and especially in children, women, youth
and disabled persons (Art. 111). In Article 142, the Law on Sport stipu-
lates the obligation of the State to pass the National Strategy on Sports
Development for a ten-year period.

The latest, but also the last Strategy on Sports Development in the
Republic of Serbia!?, was passed for the period between 2014 and 2018.
Among others, it sets the following goal: including more women both in
playing sports and in management work in organisations in sports, which
includes the participation of at least one-quarter of women in administra-
tive bodies and bodies of organisations in the field of sports. The satisfac-
tory outcome regarding this goal would be the increased number of wom-
en engaged in sports activities by 10 to 15% by 2018. However, it is hard
to follow measures taken to reach this goal, because the last Report on
conducting this Strategy was published for the year 2017. This Report, in-
ter alia, stated that the Secretary of the Autonomous Province of Vojvo-
dina opened a public call “Affirmation of Women in Sport” and financial-
ly supported it with 2 500 000 RSD*®. The same report indicates that the
number of women experts in sports increased, but there is still a huge gap
between male and female experts — 929 compared to 10,819. The particu-
lar goal — the achievement of sex and gender equality in the military ser-
vice was reached by two seminars and one event with 42 participants. The
Olympic Committee of Serbia also encouraged the promotion of gender
equality, through its programme regarding the Tokyo 2020 Olympics.
When the duration of the Strategy ended, the Analyses of the Results
were presented. They stated that, if the representation of women in mana-
gerial positions is taken into account for positions in the field of sports in
the period between 2015 and 2018, data shows that a positive growth
trend was achieved, and that in 2018, at the municipal level, there were
14% of managerial positions were occupied by women, whereas that
share is somewhat lower (11%) at the level of cities. However, despite the
positive trends recorded at all levels, the percentage of women in mana-

12 “Official Gazette RS”, No. 1/2015;
13 https://www.mos.gov.rs, accessed on 30/4/2023;


https://www.mos.gov.rs/
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gerial positions is low and there is still a lot of space for improvements to
achieve the goal of a minimum of 25% of women in managerial positions
in sports organisations. If the participation of women among qualified
sports experts is taken as an indicator of gender equality in the field of
sports, data shows that, in the period between 2015 and 2018, a negative
trend was recorded, and the percentage of female experts decreased. Also,
it should be noted that the share of women among sports experts is rela-
tively low in the overall observed period, i.e. only one in ten qualified ex-
perts was a woman. Based on the data presented, it can be concluded that
the participation of women in various fields of sports is at a deficient lev-
el, and that it is necessary to develop multiple support programmes for the
development of women’s sports, recreational sports for women, and train-
ing and improvement of sports skills for experts.

Some other researchers came to similar findings. The findings pre-
sented in Women and Men in Serbia (2020) show that men, more than
women, have free time for their activities, including sports. Results of an-
other research conducted for the purposes of the development of The in-
dex of gender equality in the Republic of Serbia (2018) concluded that,
when it comes to leisure activities (sports, culture, etc.), the share of
working men engaged in these activities daily or several times a week is
slightly higher than the share of working women (13.9% vs. 11.5%, re-
spectively). The conclusion that The Index came to is that the data une-
quivocally indicates that the care of others, whether they are members of
the household (through household work) or the community (through vol-
untary and humanitarian activities), is unequally distributed, so that wom-
en deal with these activities in greater numbers, which takes time away
from those activities that are focused on personal development and well-
being, such as sports, cultural activities, etc.

The National Strategy on Gender Equality for the period between
2021 and 2030 does not deal with the issue of sport as a separate topic. It
emphasises the importance of sports in the context of accessibility and
quality of health protection, and proposes measures that include inform-
ing and educating the population about the importance of health protec-
tion, disease prevention, and improving the quality of life by leading a
healthy lifestyle, and practicing sports and recreation.

The results of the research conducted on a sample of around 8,000
schoolchildren, ages 11 through 12, from Serbia showed that a statistical-
ly significant difference was determined between the participation of boys
and girls in sports activities. One half of the girls included in the sample
had never taken part in sports, which is 20% more in comparison with the
boys (Petrovi¢, Mom¢ilovi¢ & Pelemis, 2022). The Commissioner for
Equality made a similar statement, and claimed that not enough has been
done to encourage girls to participate in sports activities, and that less



Veni, Vidi, Vici Gender Inequality in Sport in the Republic of Serbia 693

than 25% of women take part in recreational activities or sport (Regular
Annual Report, 2016).

LEGAL PROTECTION AGAINST GENDER INEQUALITY IN SPORTS

Aside from the anti-discrimination protection in criminal proceed-
ings, which will not be the subject of this paper, protection against dis-
crimination can also be offered in front of the Commissioner for Equality
and in civil proceedings.

The Commissioner for Equality, an independent state body entitled
to protect from discrimination, among other jurisdictions, receives and
reviews complaints pertaining to violations of the provisions of the Anti-
Discrimination Law, provides opinions and recommendations in specific
cases, and passes measures in accordance with the provisions of Article
40 of the Anti-Discrimination Law. When the Commissioner receives a
complaint, he/she forwards the complaint to the person against whom it
has been filed. Having received a complaint, the Commissioner shall es-
tablish the facts of the case by reviewing the evidence submitted, and by
taking statements from the person who filed the complaint, the person
against whom the complaint was filed, and other persons if necessary.
The Commissioner gives his/her opinion on whether there has been a vio-
lation of the provisions of this Law within 90 days of receiving a com-
plaint, of which he/she informs the person who filed the complaint and
the person against whom the complaint was filed. If a violation of the
provisions of this Law has occurred, the Commissioner issues a recom-
mendation to the person against whom the complaint was filed, suggest-
ing a way of redressing the violation in question (Art. 35 — 39 Anti-
Discrimination Law).

It can be seen from the Regular Annual Reports that complaints in
the field of culture, art and sport are rare in comparison with the other ar-
eas of life, and amount to 0.7% (2022), 2.8% (2021), 1.2% (2020), 1.5%
(2019), and 0.7% (2018) of all complaints.

According to the Regular Annual Reports and the decisions availa-
ble on the official website of the Commissioner, there were only seven
cases related to gender discrimination in sports between 2010 and the pre-
sent moment. Considering the small number of complaints, they will be
presented and analysed using the case-law method.

The first case (1) deals with the issue of gender discrimination by
the Recreation Centre. In the complaint, it is stated that the Recreation
Centre has two appointments (on Tuesday and Thursday), which can be
exclusively used by women. In its response, the Recreation centre did not

14 07-00-561/2018-02 (24/7/2018);
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deny this fact, but explained that those appointments are set aside for
women who are victims of domestic violence. Having in mind that the act
is justified by a lawful objective, and that the means of achieving that ob-
jective are appropriate and necessary, the Commissioner denied the com-
plaint and found no discrimination in this case.

The second case (2) deals with the difference in financing male
and female soccer and basketball teams in the same competition rank
(Regular Annual Report, 2015). The case of alleged discrimination was
made on account of the different scores of the male and female teams in
pursuit of the same outcome. Even though it was explained that a differ-
ence in scoring actually leads to equality in financing, having in mind the
different number of games during one season, the Commissioner found
that the goal reached was not the one prescribed by the Regulations, and
that there is no proportionality between the means taken and the potential
goal. The Commissioner found the act discriminatory and issued a rec-
ommendation.

The next case (3) was about the difference in rewarding male and
female chess players at the same tournament and in the same competition
rank, as well as the use of gender-sensitive language®®. Even though the
claimant stated that the Serbia Chess Federation discriminated against
women, the Commissioner actually found that the difference in the re-
warded amount is an affirmative measure toward the inclusion of more
women in sports. The prescribed prize is the additional one, whereas men
and women are entitled to the same primary prize, regardless of gender.

A couple of parents filed a claim (4) against Ice Hall “T”, stating
that the conditions for the preparation of girls for training are unaccepta-
ble and different in comparison with the conditions for boys and men also
training in this Ice Hall'®. However, the Commissioner found that there
was no discrimination, because one group was in no less favourable posi-
tion compared to the other through any act, action or omission.

The next complaint (5) was filed against a branch of the Serbian
Volleyball Association, because of their decision to forbid the participa-
tion of pregnant volleyball referees in the period between the fourth
month of pregnancy and the sixth month after the birth of the baby, at the
least'’. In the complaint, it was stated that this obligatory pregnancy leave
is more extended than is the case on the international level, and that this
period, together with the after-birth period, put women in an unequal po-
sition regarding their advancement to a higher rank and their improve-
ment. In their response, the branch of the Volleyball Association stressed:
that the reactions of players, coaches and the audience to referee deci-

15 07-00-/2021-02 (10/9/2021);
16 07-00-577/2019-02 (27/1/2020);
17.07-00-112/2013-01 (22/7/2013);
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sions are very often unpleasant and cause stressful situations for every
referee, as well as that physical contact with players and the ball during
warm-ups and volleyball matches, which often happens during the game,
is dangerous for a pregnant woman; that no one can compensate the
mother and the baby for the period of mutual separation, and that the Vol-
leyball Association does not want to deprive the baby of its natural urge
to be with its mother, nor does it want to take responsibility for the con-
sequences of the separation of the mother from the baby due to the refer-
eeing of a volleyball game; and that, during the period of breastfeeding,
the mother cannot control the excess milk, nor can this natural phenome-
non be hidden by the wardrobe, so if there is an excretion of excess milk
during the match, it would be unpleasant for the referee and others in the
hall. After examining all the facts, the Commissioner found that denying
the right of female volleyball referees to judge in a certain period due to
pregnancy and parenthood violated the provisions of the Law on Prohibi-
tion of Discrimination.

In the claim filed against the Football Association of Serbia (FAS)
(6), it was stated that the FAS committed discrimination by not refunding
the amount of money invested in the development of the female players,
in comparison with the money invested in the development of the male
players'8. Although the FAS explained that female football is amateur in
nature, the Commissioner, while finding discrimination, stressed the
popularity of football and the importance the Football Association of
Serbia has in our society. Furthermore, the Commissioner recommended
that the FSS take care that it acts in accordance with the principle of
equality, and that its actions promote non-discriminatory practices when
adopting, amending, interpreting and applying the general acts of the FAS
in the future.

The last claim (7) was filed against the institution entitled to de-
termine the dates of basketball matches for girls and boys'®. It was stated
that the institution discriminates against the female teams by not giving
them appointments during the weekend, and by constantly giving those
appointments to the male teams of the same rank instead. However, the
Commissioner found no discrimination, and stated that the claim was,
among other reasons, filed against the wrong (legal) person.

What do the results of this research show?

Firstly, without doubt, the cases regarding discrimination in sports,
and, more significantly, discrimination in sport based on gender, are spo-
radic. Furthermore, only one claim was filed because of the potential dis-
crimination against one specific person, and all other claims were filed

18 404/2011, (5/4/2011);
19.07-00-00735/2021-02 (12/8/2022);



696 A. Tasi¢

because of the discrimination against a group of people, usually a team or
an organisation. Contrary to the previously set hypothesis, the Commis-
sioner’s decisions on whether discrimination was present or absent were
almost equal in number.

Except for dealing with complaints, the Commissioner is also enti-
tled to warn against discriminatory acts. This type of warning was made
against a soccer coach who made stereotypical offensive statements
against a female sport reporter. The soccer coach expressed, in an ex-
tremely offensive and verbally abusive way, the typical gender stereotype
that women’s place is in the kitchen and not in the so-called male world
of sports. (The Regular Annual Report, 2018). The Commissioner further
made a statement regarding an act of violence toward a young female
soccer player, committed by one of the soccer club officials.

The other mechanism of protection against discrimination is civil
law protection. A special civil procedure was created in order to protect
the victims of discrimination — a person or a group — and it contains spe-
cial rules different from the rules of governing regular civil procedures
(Tasi¢, 2016, Boranijasevi¢, 2017). Those rules are related to, inter alia,
the issues of parties, interim measures, the burden of proof, and legal
remedies. However, the available data shows that only one case was
brought in front of the court, which is in compliance with findings that
state that women are less willing to participate in court proceedings
(Tasi¢, 2020). The lawsuit was filed against the FAS, because it did not
act in accordance with the recommendation of the Commissioner regard-
ing the investment in female players. The Court found that discrimination
was committed.

WHAT IS NEXT?

This article did not deal with issues of sexual harassment and sex-
ual abuse of (primarily) sportswomen?°. However, the fact is that, even in
elite sport, sportswomen are exposed to harassment which influences both
their physical and mental health, and makes them less competitive.

Meanwhile, the latest preoccupation in the contemporary world of
sports is the position of transgender people.

20 One of the latest cases was the sexual abuse of USA gymnastics by the USA
women’s national gymnastics team doctor Larry Nassar. He was accused of sexually
abusing more than 150 women and girls under the guise of medical treatment (among
them is Simone Biles, one of the most successful gymnastics of all time). He is
sentenced to decades in prison after pleading guilty to seven counts of criminal sexual
conduct  (https://www.theguardian.com/sport/2018/jan/15/simone-biles-larry-nassar-
sexual-abuse-allegations-usa-gymnastics, https://www.pbs.org/newshour/nation/larry-
nassar-loses-last-appeal-in-sexual-assault-scandal, accessed on 5.4.2023);


https://www.pbs.org/newshour/nation/larry-nassar-loses-last-appeal-in-sexual-assault-scandal,
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The case revolving around the world-famous Olympic Runner
Caster Semenya raised the questions of sex, gender and the fight against
discrimination. The double Olympic Gold medallist missed the Olympic
Games in Tokyo in 2021 because she refused to undergo medical testing
in accordance with the rules of the World Athletics. World Athletics Eli-
gibility Regulations for Transgender Athletics?, effective as of 1 October
2019, state that in order to be eligible to participate in the female category
at an International Competition, or to set a World Record in the female
category in any competition that is not an International Competition, a
transgender female athlete must meet the following requirements: (a) she
must provide a declaration, issued in the appropriate form, that her gender
identity is female; (b) she must demonstrate the prescribed concentration
of testosterone in her serum for one year; and (c) she must keep the serum
for the expected period. It is emphasised that the procedure is voluntary,
and that the legal recognition of the athlete’s gender identity as the ath-
lete’s sex or the surgical anatomical changes is not expected.

Even though this procedure is seen as more humane than the hu-
miliating sex verification procedure from 1960, which expected women
to stay naked and be examined by female doctors (Kralji¢ & Drnovsek,
2022), this latest test is seen as no less discriminating, having in mind the
impact the results have on the personal life of athletes.

FINA (International Swimming Federation) announced a policy
that will only allow athletes who have transitioned before the age of 12 to
take part in any of the elite international swimming competitions??. The
statement emphasises that “without eligibility standards based on biologi-
cal sex or sex-linked traits, we are very unlikely to see biological females
in finals, on podiums, or in championship positions” (Para A).

CONCLUSION

Sports was traditionally, and still is in many aspects, a male do-
main. Women still face specific challenges in accessing, participating in
and benefiting from sports (Recommendation CM/Rec(2015)2 of the
Committee of Ministers to member States on gender mainstreaming in
sport — Explanatory Memorandum, 2015).

Through the thorough examination of the different international
and national legal documents regarding (1) discrimination, (2) sport, and
(3) discrimination in sports, the first hypothesis — that (gender) discrimi-
nation in sports is recognised and prohibited is confirmed. Furthermore,
by analysing different normative acts — laws and strategies, it can be seen

2L Version 2.0, approved by council on 23 March 2023, and coming into effect on 31
March 2023;
22 pPolicy on eligibility for the Men’s and Women’s Competition categories.
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that the Republic of Serbia sets the adequate normative and strategic
framework for gender equality in sports. Moreover, the Commissioner for
Equality, an independent state body, rarely deals with cases of discrimi-
nation in sports, and the share of cases considering sport, culture and art
is low in the overall number of cases brought before the Commissioner.
However, opposite to the expected results, the Commissioner found dis-
crimination only in half of the filed claims. As seen in one of the claims,
stereotypes are still deeply rooted.

Ultimately, it can be concluded that women walked a long path to
finally reach even apparent equality in the field of sports, and it would
take even more to reach actual equality. While acting to do so, they have
to remember that “champions keep playing until they get it right” (Billie
Jean King), even though this ‘game’ is combating discrimination, and its
prize is equality without boundaries.
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,JOBOX, BUAEX, HOBEJINX“ JUCKPUMUHALINTY
HA OCHOBY MOJIA Y CHOPTY Y PENYEJMUIM CPBUIN
- JIA JIA CY 'KEHE 3AVCTA U3BOJEBAJIE TIOBEY?

Anbhennja Tacuh
Yuusepsuret y Humry, [Ipasau dakynrer, Hum, Cp6uja

Pe3ume

Wako Hema HalMOHAIHOT HU Mel)yHapoJHOT TOKyMeHTa KOji OH IOTyCTHO WM OXpa-
Opro TpaBJbEHE HEOPaBAaHe pasiiKe u3Mely Mymikapana u )KeHa, YHI-CHHIIA je Ja To-
CToje HeKe o0JIacTh IPYIITBEHOT JKMBOTA KOje ce M Jajbe cMartpajy MymkuM. Criopr je,
CBAKaKo, Ha BPXY Te JiecTBUIIe. VICTpaXKBamba MOKa3yjy Jia Cy, OJ HajpaHHjer epHoja, ae-
Yaly BUILIEC YKJbYYECHH Y OaBJbEH-E CIIOPTOM OJ1 JICBOjUHIIA, TE Jid YaK U Y JKEHCKHM CHOpPT-
CKHMM OpraHu3allfjamMa MYIIKapIH 3ay3uMajy mperexan 0poj pykoBoachux mecta. Ctora
je oBaj paj OMO yCMepeH Ha aHaM3y BakehHX 3aKOHCKHUX, MOA3aKOHCKHX M CTPATEIIKUX
JIOKyMeHaTa Ha Mel)yHapOoIHOM 1 HaIlMOHAJTHOM HUBOY Koju ce Thdy (1) IMckprmMuHanmje
yorre, (2) opraHi30Bama CHOPTCKUX aKTHBHOCTH ¥ (3) AMCKPHMUHALIMjE Y CIIOPTY Ha
OCHOBY moJ1a. JIa O1 ce yCTaHOBHIIO Y KOjOj MEpH IOCTaB/beHH HOPMATHBHH OKBHP 3anCTa
1 CITy KU 3aIlTHTH O IMCKPUMHUHALIM]je, aHATTM3UPaHa je I0CTyIHa pakca [ToBepeHnKa 3a
3AIITUTY PaBHONPABHOCTH KaKO Y TIOIJIEAY MHUIIJbEH-a H IPENopyKa JOHETHX Ha MOJIHETEe
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npuTyx)0e, Tako U y MOIIey M3jaBa U caommrema koja je Ilosepennk m3mao. Taxobe,
KOHCTATOBAHO j€ J1a je, 0J] HoYeTKa Bakera 3akoHa 0 3a0paHy JUCKPUMUHALH]E, 3aKOHa O
PaBHOIPABHOCTH MOJIOBA M 3aKOHA O POAHO] PABHOIIPABHOCTH, TOBEJIEH CaMO jeIaH Cy.I-
CKH TOCTYNaK KOjH Ce THYe NUCKpPUMHHAIMje y CIOpTy Ha OCHOBY mnoia. Hamocnerky,
YOUCHH Cy U IPE/ICTABILEHN HOBU M3a30BH Y MOTJIEY AUCKPUMHHALIM]E y CIIOPTY Ha OCHO-
By M0JIa U POJIA, a KOjH Ce THYY [0JI0XKaja TPAHCPOJHHUX 0c00a.
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LANGUAGE AND GENDER: ATTITUDES TOWARDS
THE USE OF GENDER-SENSITIVE LANGUAGE
AMONG STUDENTS OF SPORTS

Valentina BoSkovi¢ Markovié¢”
Singidunum University, Faculty of Business, Belgrade, Serbia

Abstract

The aim of this paper is to analyse the attitudes of students of sports towards the
use of gender-sensitive language in the Serbian language. As the correlation between
language and gender has been a hot topic in Serbia in the last two years, this paper
presents an overview of some of the studies related to language, gender and sports.
The theoretical section of this paper covers some main terms such as gender-sensitive
language and the connection among language, gender and sport. The aim of the study
conducted for the purposes of this paper was to determine whether male and female
students of sports have positive or negative attitudes toward the use of gender-
sensitive language in contemporary society and in their everyday speech. The study
was conducted by using an anonymous survey with open-ended and closed questions,
and it included 281 participants. The study results show that students of sports are still
not aware of the increasingly widespread use of gender-sensitive language, and that
they are not interested in learning about the theoretical aspects of this issue.

Key words: gender-sensitive language, sports, students, Law on gender equality,
equality.

JE3UK U POJA: CTABOBU
CTYAEHATA U CTYJAEHTKHUIHA CIIOPTA
IIPEMA YIHOTPEBHU POJHO OCET/BUBOI’ JE3UKA

Ancrpakr

IIwsb OBOT pajia je aHaIM3a CTABOBA CTYICHATA U CTYICHTKHIbA CIIOPTA O YIOTPeOU
POIHO OCETIHHBOT TOBOPA y CPIICKOM je3uKy. C 003MpoM Ha TO 1A je MUTarmbe MOBE3aHOCTH
je3WKa M pojia jeTHO O] HajJUCKyTaOMIHUjUX muTama y CpOHji y IPETXOAHE ABE TOIMHE,
0Baj pajl MpeJcTaBiba Mperje]] NMPeTXOIHUX HCTpaKHBamba M3 O0JIACTH je3Hka, poja W
criopra. TeopHjcku J1eo OBOT pajia OKPHBA HEKe IIaBHE MOjMOBE Ko ILTO CY POJIHO OCET-
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of Business, Belgrade, Serbia, vboskovic@singidunum.ac.rs
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JBMB je3UK U Be3a n3Mel)y jesuka, poga u cropra. Llib uctpakiBarma CpoBeICHOT 3 M0-
Tpebe OBOT pajia jecTe a YTBP/MU Aa JIK CTYACHTH U CTYACHTKUEE CIIOPTA UMajy HO3UTHB-
HE WIM HEeraTHBHE CTaBOBE IPEMa yHOTPEOM POIHO OCETJBHBOI je3HKa y CaBPEMEHOM
JPYIITBY M Y CBAKOIHEBHOM roBOpYy. MCTpakuBame je CIPOBEACHO ITyTeM aHOHUMHOT
YIIUTHHKA Ca UTalkHMa OTBOPEHOT U 3aTBOPEHOT THIIA, U 00yXBaTwio je 281 ydecHUKa 1
ydecHHIa. Pe3ynrarn ucrpaxuBama MOKa3yjy Ja CTYyASHTU U CTYICHTKUEGE CIIOPTA jOII
HHCY CBECHH yIIOTpeOe POIHO OCETIBHBOT je3UKa U 1a HUCY 3aMHTEPECOBAHH J1a ce HH(OP-
MHIITY O TEOPHjCKHM acIeKTHMa OBOT ITHTAkba.

KibyuHe peun: pomHO OCETJBUB je3UK, CHOPT, CTYICHTCKA TOITyJIanKja, 3aKoH O
POJIHO] PaBHOIIPABHOCTH, PABHOIIPABHOCT.

INTRODUCTION

Gender-sensitive language is becoming an increasingly important
issue in every field in Serbia, and sport is no exception. Although it can
be said that we have gotten used to terms such as female professor, fe-
male athlete, and the like, the official public speech in Serbia still does
not reflect the use of words such as female deans and female rectors, fe-
male coaches, or female drivers (dekanica, rektorka, trenerica, vozaci-
ca)l. With that in mind, this paper analyses attitudes towards the use of
gender-sensitive language in sports by examining the attitudes and speak-
ing habits of students from the Faculty of Physical Education and Sports
Management at Singidunum University.

Since the adoption of the Law on Gender Equality in 2021, there
have been many debates, misunderstandings, and arguments about the
section of the Law which refers to the use of gender-sensitive language.
The law defines gender-sensitive language as:

language that promotes the equality of women and men and a
means of influencing the awareness of those who use that lan-
guage in the direction of achieving equality, including changes in
opinions, attitudes and behaviour within the framework of the lan-
guage used in personal and professional life.

(Law on Gender Equality, 2021)

Furthermore, it foresees the obligation to use language that is in
accordance with grammatical gender, in public administration and state
institutions (Article 25), in education, i.e., in textbooks and teaching ma-
terials, as well as in certificates, diplomas, classifications, titles, occupa-
tions and licenses and other forms of educational work (Article 37, para-
graph 3), and in the field of public information (Article 44). Penal policy
regarding gender-sensitive language applies only to public authorities but

! These words are sometimes used in everyday speech, but they are still not registered
in dictionaries and grammars;
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is insufficiently specified; it is defined in Article 37, and a fine ranging
between RSD 5,000 and 150,000 is prescribed for non-compliance (Arti-
cle 68, paragraph 9). The obligation to use gender-sensitive language will
be put into effect three years following the passing of the law - that is, on
June 1, 2024 (Article 73).

It is mostly this penal policy that has triggered negative feelings of
the public towards the Law, as many public institutions have risen against
it. Namely, the Serbian Academy of Sciences and Arts and its Board for
the standardisation of the Serbian language and Matica srpska claim that,
apart from this faulty penal policy, there are many other faults within the
Law. For example, they believe that the ‘interventions’ in the use of
standards disturb and damage the structure of the Serbian language, that
the Law was used to violently ideologise the language, and to abolish or
call into question the important semantic component of masculine nouns
denoting professions, occupations, and titles which have a generic or gen-
eral meaning that refers to both sexes. The Board also states that the in-
terventions introduced by the Law are understood as language engineer-
ing by which many words inconsistent with the structure of the Serbian
language are introduced, along with words that do not enrich but rather
collapse its structure, and that this is ‘violence against the Serbian lan-
guage’ and ‘the law against the Serbian language’. The Board also be-
lieves that most feminine nouns that refer to professions, occupations, and
titles, proposed by the supporters of the law, are not expedient and not in
general use®.

Despite these negative attitudes, there are also arguments in favour
of the Law, as gender-sensitive language is already in everyday use of the
Serbian language, and it simply needs to be standardised and accepted.
There are numerous counterarguments to the previously mentioned nega-
tive remarks against the Law. For instance, one could argue that every use
of language (not only the one referring to gender-sensitive language) that
is prescribed is language engineering, but it depends on whether we
would use a top-down approach or a bottom-up approach*. Moreover, so-
ciolinguists who are in favour of gender-sensitive language claim that
every language use is an example of both language ideology and gender

2The Law on Gender Equality, https://www.paragraf.rs/propisi/zakon-o-rodnoj-
ravnopravnosti.html;

3 All these arguments were presented during three social dialogues that were organized
by the Ministry of Human and Minority Rights and Social Dialogue in Belgrade, Novi
Pazar and Novi Sad, whose participant was also the author of this paper;

4 A top-down approach implies imposing a law which would trigger changes, as is the
case with the Law on Gender Equality in the Republic of Serbia, whereas a bottom-up
approach refers to changes found within a language which would later be implemented
inalaw;
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ideology, and that the only difference lies in the type of the ideology that
we nurture — it can be either traditional (against the use of gender-
sensitive language) or egalitarian (in favour of the use of gender-sensitive
language). When it comes to the statement regarding the damaging of the
structure of the Serbian language, there are many examples which con-
firm the fact that gender-sensitive language has been used in the Serbian
language long before the Law was adopted. For instance, words such as:
upravne Clanice, predsednica, potpredsednica, blagajnica, delovotkinja
were registered in 1875; nadzornica was registered in 1898; predikatorica
or propovednica were registered in 1913, whereas the words banditkinja,
geografkinja, protestantkinja, patriotkinja, farmaceutkinja, trgovkinja
were registered in the Serbo-Croatian dictionary in the period between
1967 and 1976. Nevertheless, one of the main arguments in favour of the
use of gender-sensitive language is the belief that language should mirror
society and its changes. In other words, if there are more opportunities for
gender equality within society, the same opportunities should be visible in
the language of that society®.

Since the expert community is quite divided when it comes to the
question of whether gender-sensitive language should or should not be
used, there are also many differences in the opinions of the general public
when it comes to this question. As sports and their representatives are an
important segment of every society, the main topic of this paper is to ana-
lyse the attitudes and opinions of students of the Faculty of Physical Edu-
cation and Sports Management at Singidunum University, in order to de-
termine whether they are in favour of or against the use of gender-
sensitive language in Serbia. In other words, the research questions are
whether students of sports are in favour of gender-sensitive language,
whether these students, as future athletes, represent a special case of sup-
port for or resistance to gender-sensitive language, and whether the use
and/or omission of gender-sensitive language is related to sports, or to so-
ciety in general. The paper is divided into several sections. The theoreti-
cal section explores the definition of gender-sensitive language and the
correlation among gender, language and sports, whereas the research sec-
tion presents the research methodology and research results. Finally, these
sections are followed by sections presenting the discussion of the study’s
results and the conclusions drawn from them.

5 These arguments are part of the author’s speech given at the social dialogue organised by
the Ministry of Human and Minority Rights and Social Dialogue;
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GENDER-SENSITIVE LANGUAGE

The term ‘gender-sensitive language’ is defined as the use of forms
corresponding to both genders (masculine and feminine) whenever possi-
ble, with the aim of eliminating any form of discrimination, and with the
aim of establishing gender equality in language and society. It advocates
avoiding the use of the generic masculine form, unless necessary, and in-
sists on respecting both genders through language use (Boskovié, 2015).
In order to do this, it is necessary to use a certain type of suffixes in the
Serbian language, which can be considered a discursive practice for
marking the gender of nouns. Gender-sensitive language advocates for
the elimination of sexist speech. It includes the morphological level of the
system and, as research has shown so far, it is not always prone to change
according to social trends, although, according to modern definitions of
language, it should be. If we consider the fact that the language we use af-
fects our perception of the world around us, then it is clear why gender-
sensitive language is an important factor in shaping and changing gender
ideologies. In other words, the use of gender-sensitive language is one of
the steps in overcoming obstacles to gender equality in every society, as
well as a means of achieving gender equality in society (Savi¢ et al,
2009). This issue has become relevant in Serbia in the last few years, es-
pecially since the new Law on Gender Equality was introduced in 2021.
First of all, there is the question of marking the female gender in the titles
and names of professions in the Serbian language (recently, the forms
psiholoskinja, fotografkinja, trenerica, and similar forms that did not ex-
ist before, have appeared in daily use in the media), which often leads to
conflicts of opinion, both among laymen and among academic staff and
language experts of both sexes. Apart from the linguistic aspect, gender-
sensitive language is also a question of social power. According to
Georgijev (2014), patterns of linguistic behaviour are a reflection of cul-
tural models and ideologies. The linguistic behaviour of the speaker con-
firms or denies, maintains, or changes a certain ideology. The meaning
and use of language can be better understood if seen in correlation with
the culture of a certain social community (Georgijev, 2014). Bearing in
mind that the language we use reflects our attitudes, beliefs, and the way
we treat others, it is clear that, by avoiding the use of feminine forms in
those examples where those forms are grammatically and linguistically
correct and socially acceptable, we show disrespect, neglect, and even an
insult to women. Therefore, the use of gender-sensitive speech implies a
greater visibility of women in language, and represents another step to-
wards the betterment of their position in modern Serbian society.
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LANGUAGE, GENDER AND SPORTS

According to a study by Fu, Danescu-Niculescu-Mizil, and Lee
(2016), a public initiative that urges the media to focus on sports perfor-
mance suggested that female athletes got more ‘sexist commentary’ and
‘inappropriate interview questions’ compared to their male colleagues,
which was clearly visible in a video from 2015, which showed male ath-
letes’ awkward reactions to receiving questions that are usually posed to
female athletes. However, their research results showed that the questions
posed to male athletes were generally more game-related than those
posed to female athletes (Fu, Danescu-Niculescu-Mizil, Lee, 2016). Fur-
thermore, an analysis of online articles from 2009 discovered that more
descriptors associated with the physical appearance and personal lives
pertain to male basketball players, as compared to female ones.

By analysing the literature on the images used to portray female
athletes in the media, Sherry, Osborne, and Nicholson (2016) conclude
that a number of mechanisms contribute to media constructions of wom-
en’s sport, including low volume of media attention, narrative focus, the
salience of position or arrangement, linguistic choice and visual represen-
tations of women’s sport (Sherry, Osborne, Nicholson, 2016).

As Parks and Roberton (1998) claim:

given that both language and sport can perpetuate male privilege,
it is not surprising that the language of sport also favours men. Ex-
amples of sexist language in sports include gender marking (e.g.,
using ‘Lady’ or ‘ettes’ as part of the women’s team name), refer-
ring to female athletes as ‘girls’, focusing media coverage on
women’s physical attractiveness or marital status rather than on
their athletic prowess, and assuming that the ‘real’ event is the
men’s event and the women’s event is ‘other’. The language of
sport ‘trivialises and diminishes female athletes, renders them in-
visible, denies their adulthood, treats them as interlopers in a tradi-
tionally masculine domain’.

(Parks, Roberton, 1998, p. 481)

According to a study in Serbia, conducted in 2022, women in
sports are stereotypically presented through media frames in the follow-
ing ways: (1) female athletes are shown in irrelevant texts, which do not
relate to their sports activities; (2) female athletes are presented as femi-
nine, beautiful and/or sexual objects; (3) female athletes are presented as
someone’s mother, wife or girlfriend; and (4) female athletes are present-
ed as infantile, emotional and irritable (Puki¢ Zivadinovié. Vujovi¢, 2022).

Ponterotto’s study (2014) of the representation of women’s sports
in the press reveals the presence of a discursive framework that tends to
trivialise the bodies of female athletes. This framework is the result of
two basic discourse strategies that she identifies: thematic strategies that
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eroticise the female body, and metaphorical strategies that conceptualise
the female athlete as a child: “In addition to responding to male subjectiv-
ities, they codify male ideals and assert a masculine sense of their identity
as men, they also encode an ideology of femininity, which in turn it be-
comes hegemonic” (Ponterotto, 2014, p. 106).

RESEARCH METHODOLOGY

The aim of this research is to answer the question of whether the
student population studying sports is familiar with terminology that is
closely related to gender equality, and with the fact that the terminology
includes terms such as ‘gender-sensitive language’ and the ‘Law on Gender
Equality’, as these are the two most relevant terms pertaining to this topic.
More precisely, the research question is whether students of sports are in fa-
vour of gender-sensitive language, whether these students, as future athletes,
represent a special case of support for or resistance to gender-sensitive lan-
guage, and whether the use and/or omission of gender-sensitive language is
related to sport as a specific field, or to society in general.

The research was conducted on a representative sample of male
and female undergraduate students of the Faculty of Physical Education
and Sports Management at Singidunum University. For the purposes of
this study, an anonymous questionnaire was distributed to 281 students,
who filled in the questionnaire on a voluntary basis, individually and
without time limits. The questionnaire included 101 male respondents,
which make up 36% of the total sample, and 180 female respondents,
which make up 64% of the sample. Statistical data processing was done
in SPSS 21 for most of the questionnaire, wherein descriptive analysis
was applied to open-ended questions, and ANOVA was used for a more
detailed statistical analysis of the responses.

The questionnaire consists of four different parts. The first part
contains questions related to students’ language ideology and gender ide-
ology. For this part of the questionnaire, a Likert-type scale was used as a
research instrument, as it is one of the most economical instruments and
is easy to fill out, easy to assign, and easy to evaluate. The degrees of as-
sessment are expressed numerically: 1 - completely disagree; 2 - mostly
disagree; 3 - not sure; 4 - mostly agree; and 5 - completely agree. The
second part of the questionnaire refers to the use of gender-sensitive lan-
guage. More precisely, the names of titles and occupations that are com-
monly used in sports were given in the masculine form (e.g. fudbaler,
trener), and the task was to write the same titles and occupations in the
feminine form. The third part of the questionnaire is based on open-ended
questions, as it investigates the theoretical knowledge of terms such as
‘gender ideology’, “politically correct speech’, ‘gender equality’, and the
‘Law on Gender Equality’. In the fourth part of the questionnaire, the re-
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spondents were given 9 sentences and their task was to circle the ones
that they would use in their everyday speech. The choice of sentences
presented to the students was such that it clearly marked gender-sensitive
examples and made a clear differentiation between neutral and biased
forms of nouns in the Serbian language.

RESEARCH RESULTS

The data obtained from the questionnaire was processed using de-
scriptive analysis and statistical analysis. It should be taken into consider-
ation that not all participants answered all questions, which is why the
number of respondents can vary, though these variations are small.

When it comes to the first part of the questionnaire, the research
results show that only 20% of all male and female respondents are famil-
iar with the terms gender ideology and language ideology, whereas 80%
of them have not heard about these terms before and cannot define them
properly. However, even though they did not define them, both male and
female students clearly nurture certain language and gender ideologies, as
there is a general belief among the respondents about the different roles
that women and men have in communication, which were offered to them
as statements in Likert-type scale. The statements that proved to be the
actual beliefs of students include attitudes that women should not curse,
that women should use more grammatically correct language which fol-
lows grammatical rules, that women should be more careful about what
they say and how they say certain things, and that women should receive
more compliments than men. When it comes to the differences in atti-
tudes based on the gender of the respondents, a more detailed statistical
analysis showed no significant statistical differences in the answers given
by male or female students.

Nevertheless, the differences between genders are more clearly
visible in the second section of the questionnaire, which is related to the
use of gender-sensitive language. The results for the statement: ‘I believe
that it is necessary for the Serbian language to include words for all oc-
cupations in both masculine and feminine forms’ show that only 28% of
respondents completely agree with the statement, while 33% of them are
not sure. If we were to look at the data analysis according to gender, we
would notice an interesting statistical difference (p<0.05), wherein 62.2%
of the male students completely disagree with this statement, while 70.1%
of the female students completely agree with the statement. Based on this
data, we can conclude that female students are more inclined to use femi-
nine forms in comparison to male students (Table 1).
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Table 1. The results for statement 1: “I believe that it is necessary
for the Serbian language to include words for all occupations
in both masculine and feminine forms”

Gender
Statement 1 Male Female Overall
I completely number 23 14 37
disagree % 62.2% 37.8% 100.0%
compared to overall 22.5% 7.9% 13.2%
I mostly number 13 9 22
disagree % 59.1% 40.9% 100.0%
compared to overall 12.7% 5.1% 7.9%
S number 27 65 92
= lamnotsure % 29.3% 70.7% 100.0%
] compared to overall 26.5% 36.5%  32.9%
number 16 36 52
I mostly agree % 30.8% 69.2% 100.0%
compared to overall 15.7% 20.2% 18.6%
I completely number 23 54 77
agree % 29.9% 70.1% 100.0%
compared to overall 22.5% 30.3%  27.5%
number 102 178 280
Overall % 36.4% 63.6% 100.0%
compared to overall 100.0%  100.0% 100.0%

Regarding specific examples of the use of gender-sensitive lan-
guage, data from the questionnaire indicates a slight increase in the use of
nouns of the feminine gender for those sports in which we see an increas-
ing representation of women, as well as for those titles that we largely see
in the feminine gender in the media, or for those that are predominantly
considered to be female sports. The aforementioned nouns are sportistkin-
ja, plesacica, and gimnasticarka, while the percentage is still surprisingly
low for the nouns trenerica, fudbalerka, biciklistkinja, and hokejasica,
which might imply that we are still not ready to accept the fact that wom-
en can also participate in these sports. In Table 2, we can find specific ex-
amples of gender-sensitive language in sports. The first column shows the
use of the given noun in masculine form only, the second column shows
the percentage of the respondents who chose the masculine form, the
third column gives examples of feminine forms given by respondents, and
the fourth column shows the percentage of students who would use the
feminine form.
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Table 2. Examples of gender-sensitive language in sports

Masculine form % (number)  Feminine form % (number)
(Serbian and English) (Serbian)®

Voza¢ (driver) 58% (163) vozadica 42% (118)
Maratonac (marathon runner) 60% (169) maratonka 40% (112)
Rukometa$ (handball player) 52% (146) rukometaSica 48% (135)
Trener (coach) 81% (228) trenerica, trenerka 19% (53)
Teniser (tennis player) 59% (166) teniserka 41% (115)
Pliva¢ (swimmer) 66% (185) plivadica 34% (96)
Kosarkas (basketball player) 52% (146) kosarkaSica 48% (135)
Sportista (athlete) 22% (62) sportistkinja 78% (219)
Karatista (karate man) 58% (163) karatistkinja 42% (118)
Odbojkas (volleyball player) 51% (143) odbojkasica 49% (138)
Bodibilder (bodybuilder) 63% (177) bodibilderka 37% (104)
Fudbaler (football player) 83% (233) fudbalerka 17% (48)
Sahista (chess player) 28% (79) 3ahistkinja 72% (202)
Plesa¢ (dancer) 15% (42) plesacica 85% (239)
Olimpijac (Olympian) 60% (169) Olimpijka 40% (112)
Surfer (surfer) 41% (115) surferka 59% (166)
Biciklista (cyclist) 81% (228) biciklistkinja 19% (53)
Hokejas (hockey player) 84% (236) hokejasica 16% (45)
Snouborder (snowboarder) 55% (155) snouborderka 45% (126)
Gimnasticar (gymnast) 30% (84) gimnasti¢arka 70% (197)

If we take gender into account, then it can be noticed that male
students tend to neglect gender-sensitive language, whereas female stu-
dents use it somewhat more often. In Table 3, an analysis of variance
(ANOVA) is presented for the purpose of confirming this conclusion.

Table 3. Analysis of variance for gender-sensitive language
Sumof  df Mean F  Sig.

Squares Square
Vozac Between Groups .049 1 .049 069 .793
(driver) Within Groups 199.926 280 714
Overall 199.975 281
Maratonac Between Groups .002 1 .002 .003 .958
(marathon Within Groups 204.994 280 132
runner) Overall 204.996 281
Rukometas  Between Groups 301 1 301 402 526
(handball Within Groups 209.518 280 748
player) Overall 209.819 281
Trener Between Groups .031 1 .031 .058 .809
(coach) Within Groups 149.604 280 534
Overall 149.635 281

6 There is no need to insert the English translation, as the study refers to the Serbian
language and there would be no significant changes in the masculine and feminine
forms in English, as many English terms are already gender-neutral;
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Teniser Between Groups .006 1 .006 .008 .930
(tennis player) Within Groups 222990 280 .796
Overall 222.996 281
Pliva¢ Between Groups .509 1 509 721 .397
(swimmer)  Within Groups 197.449 280 .705
Overall 197.957 281
Kosarkas Between Groups .230 1 230 .300 .584
(basketball ~ Within Groups 214.649 280 767
player) Overall 214.879 281
Sportista Between Groups 1.217 1 1217 2224 137
(athlete) Within Groups 153.184 280 547
Overall 154401 281
Karatista Between Groups 157 1 757 1.021 .313
(karate man)  Within Groups 207.527 280 741
Overall 208.284 281
Odbojkas Between Groups .015 1 .015 .018 .893
(volleyball Within Groups 225.024 280 .804
player) Overall 225.039 281
Bodibilder Between Groups .036 1 .036  .049 .825
(bodybuilder) Within Groups 205.907 280 735
Overall 205.943 281
Fudbaler Between Groups 2.100 1 2100 3.971 .047
(football Within Groups 148.056 280 .529
player) Overall 150.156 281
Sahista Between Groups 3.638 1 3.638 5.969 .015
Within Groups 170.635 280 .609
Overall 174273 281
plesac Between Groups 2.986 1 2986 7.628 .006
Within Groups 109.596 280 391
Overall 112582 281
Olimpijac Between Groups .087 1 .087 115 .735
Within Groups 211.403 280 755
Overall 211489 281
surfer Between Groups 2.984 1 2984 4.150 .043
Within Groups 201.346 280 719
Overall 204.330 281
biciklista Between Groups 1.388 1 1.388 2441 .119
Within Groups 159.151 280 .568
Overall 160.539 281
hokejas Between Groups .848 1 .848 1.675 .197
Within Groups 141.790 280 .506
YkynHo 142.638 281
snouborder ~ Between Groups 179 1 179 241 624
Within Groups 207.722 280 142
Overall 207.901 281
gimnastiCar ~ Between Groups 6.428 1 6.428 10.339 .001
Within Groups 174.072 280 .622
Overall 180.500 281
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By analysing the general theoretical knowledge of the respondents,
we can conclude that the concept of gender-sensitive language is still
completely unknown to 48% of all respondents, regardless of their gen-
der. Regarding their awareness of the Law on Gender Equality, students
of sports are mostly not interested in the topic, as 80% of them did not
even answer this open-ended question, or they stated that they are not fa-
miliar with it. Overall, the results of the third part of the questionnaire
show the same as in the case of most of the open-ended questions: re-
spondents are not willing to answer these theoretical questions, regardless
of whether they are familiar with them or not. Therefore, this theoretical
section of the research should have been conducted in another form, per-
haps as a focus group or an interview, so that the research results could be
viable and understandable.

In the last part of the questionnaire, the respondents were given 9 sen-
tences and their task was to circle the ones that they would use in their every-
day speech. The choice of sentences presented to the students was such that it
clearly marked gender-sensitive examples and made a clear differentiation
between neutral and biased forms of nouns in the Serbian language. Never-
theless, the results show that gender-sensitive language is still not part of eve-
ryone’s everyday speech. The first given set of sentences shows that the
highest percentage of respondents would choose the neutral form:

1. Posto je ona nova 0soba koja predsedava (gender-neutral

form), ne sme biti pristrasna (58%);

2. Posto je ona novi predsedavajuci (masculine form), ne sme biti

pristrasna (26%); and

3. Posto je ona nova predsedavajuéa (feminine form), ne sme biti

pristrasna (16%).

Furthermore, when it comes to occupations, there is a certain dis-
tinction between male and female forms. The sentences were the following:

1. Ona je uspes$an sportista (75%);

2. Ona je uspesna sportistkinja (16%); and

3. Ona je uspesna Zena od karijere (9%).

The next set of statements does not refer to sports only, but it does
refer to gender-neutral language:

1. Organizujemo zurku dobrodoslice za sve brucose (42%);

2. Organizujemo zurku dobrodoslice za sve brucoskinje (0%); and

3. Organizujemo zurku dobrodoslice za sve studente i studentkinje |

godine (58%).

What can be concluded is that there is no statistical difference in
the choice of answers between male and female students. Interestingly,
even though 78% of all respondents chose the word ‘sportistkinja’ in the
previous section of the questionnaire, only 16% of them would rather
choose this feminine form of the word in this final section, which may
lead us to the conclusion that students of sports still do not use gender-
sensitive language on a daily basis, although they do know how to use it.
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DISCUSSION AND CONCLUSION

With all these results in mind, we can conclude that the students of
sports who participated in this research do not show any specific prefer-
ences either in favour of or against the use of gender-sensitive language.
In other words, they do not show interest in this issue, and they are not
completely familiar with the concept of gender-sensitive language and the
Law on Gender Equality in theory. However, when it comes to the practi-
cal aspect of the use of gender-sensitive language, there are certain words
related to sports that are used in their feminine forms more than in their
masculine forms. These examples include words such as: sportistkinja,
Sahistkinja, plesacica and gimnasticarka. It should be taken into consid-
eration that some of these sports are usually associated with women, so
the use of gender-sensitive language is not an issue. Nevertheless, when it
comes to those sports that are still generally associated with men, such as
football, handball, or hockey, the percentage of female forms is extremely
low. This leads us to the conclusion that there is still a strong correlation
between language use and ideology. In other words, if we believe that
there are certain sports that are exclusive to men, then we will only use
the masculine form, and vice versa — if there is a sport that is commonly
associated with women, there is no obstacle when it comes to the use of
the feminine form. What can also be concluded is that there is certainly a
connection between a greater number of women engaged in a certain
sport, their activities, mentioned in the general public and appearance in
media, and the use of gender-sensitive language. Unfortunately, this use
has still not reached an extent that would ensure gender equality in the
Serbian language in relation to sports. This also leads us to the conclusion
that sport follows current trends in contemporary society and does not
represent a specific branch of society that has different rules or attitudes
when it comes to the use of gender-sensitive language.

When it comes to the difference in attitudes between male and fe-
male students of sports, the difference is negligible in all sections of the
study but one, which might be considered the most important one: the use
of nouns denoting a profession in sports in feminine forms. According to
the analysis of variance, male students would rather choose male forms
when referring to various professions in sports, whereas female students
would rather use the female forms of those words which denote the type
of sports they play. This should come as no surprise, since women are
those who are more likely to insist on gender equality in society in gen-
eral, and sports prove to be no exception. However, as this is the only sta-
tistical difference in the whole research, we can conclude that both male
and female students are familiar with gender-sensitive language, though
female students are more prone to using it.

Regarding the fourth part of the research, it can be concluded that,
even though there are students of sports who claim that they would like to
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use gender-sensitive language and who chose female forms over male
forms in the third research section, there is still ignorance and/or uncer-
tainty of changing certain occupational names to the feminine form in
everyday speech. This is clearly visible in the choice of the masculine
form sportista rather than the feminine form sportistkinja when the words
are to be used in a sentence, although 78% of the respondents chose the
feminine form of the word in the previous section when it was not used in
a specific sentence. This means that students do know what examples of
gender-sensitive language are, but they are still not accustomed to using
them on a daily basis.

Taking everything into consideration, we can conclude that stu-
dents of sports do not have a defined and developed attitude toward gen-
der-sensitive language, that they neither support it nor resist it, and that
the use of gender-sensitive language is not related to sports as a specific
field, but to society in general. Also, female students are more likely to
use gender-sensitive language than their male colleagues.
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JE3UK U POJA: CTABOBU
CTYAEHATA U CTYAEHTKUIHA CIIOPTA
HPEMA YIIOTPEBU POJHO OCET/BUBOI JE3UKA

Baaentuna bomkosunh Mapkosuh
Vuusepsurer Cunruaynym, [locinosuu dakynrer, beorpan, Cpbuja

Pe3ume

e pana je na aHaIM3Mpa CTaBOBE MPEMa YIOTPEOM POAHO OCETJBHBOI je3UKa Y
CIOPTY HUCIIMTHUBAEM CTABOBA M TOBOPHHX HABMKA CTY/ICHATa U CTyAeHTKUIba Dakynrera
3a ()M3MYKO BACIUTAk-E U MEHAIMEHT y CIIOpTy YHuBep3uTeTra Cunrumynym. Teopujcku
JIeo pafa JeMHUIIEe OCHOBHE TEPMHHE KOjH Cy Y BE3H Ca POIHO OCETJBHUBUM jE3UKOM H
noBe3aHocT m3Melyy jesnka, popa u cropra. [IpakrnuaH Jieo paia npencTaBba MeToI0JI0-
T'Hjy HCTpaXUBakba, TOCTABKY OCHOBHHUX ITUTAHA, M PE3YJITATE HCTPAKHUBAbA.

PomHO oceTspHB je3MK je jeqaH Of HajjeJHOCTABHUUX HAYMHA Jia NPHKaKEMO HalLy
erajlTapHy poJHy HIICOJIOTH]y, OHOCHO Hallle BEPOBAbE J1a a/ICKBATHOM jE3MYKOM YIIO-
TpeOOM MOXKEMO JIONPHHETH PABHOIPABHOCTH I0JIOBA Y JAPYILUTBY. Y CPIICKOM j€3HKY,
POIHO OCeTIBHB je3uK ce Hajuemhe GopMupa JoJaBakeM MOLMOHUX Cy(HKca -Ka, -Ua 1
-kuma. Of ycBajama 3akoHa O poaHO] paBHompaBHocTH 2021. ToauHE, NHUTAEkbE POTHO
OCETJBHBOT jE3WKa MOCTANO je ropyha Tema, jep 3aKOH MOMApa3yMeBa U YBOCHE POTHO
OCETJBHBOT je3HKa y Mejiuje 1 oOpa3oBame. CTora je oBa TeMa OJ1 M3y3eTHOT 3HaJaja 3a ca-
BPEMEHO JPYIITBO.

Pesynratn nctpakuBama 1okasyjy Jia CTyJJeHTH U CTyJEHTKHI:E CIIOPTa HEMajy jacHO
onpeljeH CTaB 10 MUTaky POJHO OCETJBUBOT je3UKa jep TO HUje TeMa O K0joj 3Hajy MHOTO,
MaJa MoKasyjy HbEHO pasyMeBame y MpaKTUIHOj mpuMeHn. Hanme, kana je ped o cropt-
CKHM 3aHUMambUMa, CTyJCHTH pajuje Onpajy 0OJIMK y MYIIKOM POAY, AOK C€ CTYICHTKH-
e yelihe onperesbyjy 3a IMEHHIIE Y OONHKY skeHCKor pona. [Ipumehyje ce usberaBame
ynoTpebe NMEHUIIE Y )KEHCKOM POJIy 3a OHa 3aHMMarba Koja ce | JlaJbe CMaTpajy Tpauli-
OHAJHO MYIIKUM CIIOPTOBHMa, Kao ITo cy (yxndan, xokej wm pykomer. Kana je ped o tu-
TIHYHO ,,)KEHCKUM* CIOPTOBHMA, TOITYT TUMHACTHKE U IUIECa, BUIM CE BEJIMKH MPOLIEHAT
ynoTtpebe UMEeHHIa Y OOJIMKY JKeHCKOT poaa. Mehytum, nako y Behunu 3Hajy na ¢popmmu-
Ppajy 00JIHMK KEHCKOT PoJia, HH CTYJICHTH HU CTYCHTKUIE CHIOPTA I'a HE KOPUCTE Y CBAKO-
JTHEBHO] KOMYHHUKAIHjH, IITO j€ MPUKA3aHO y pe3yaTaTUMa IOCIeber JIefia yIUTHUKA,
KOjH Cce OIHOCHO YIPaBO Ha ymoTpeOy pOAHO OCETJHHBOT je3HKa y pedeHuiH. Jlakie, Mo-
JKEMO 3aKJbYUYHTH J]a YIIOTpeda POJHO OCETIBUBOT je3nKa Mel)y CTyleHTUMa U CTYIEHTKHU-
HBaMa CIopTa joIll HHje Ha 3aBUIHOM HHBOY, ajlH Jia TIOCTOjM MOTYNHOCT OCTH3amba TOT
HHMBOa y OyAyhHOCTH, Kao IITO MOKa3yjy W MPOLEHTH (OPMHUPAHUX UMEHHIA Y OOJIHMKY
JKEHCKOT POJia 32 HeKa O] CIOPTCKHX 3aHNMAkba.
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Abstract

The assessment of force, velocity, and power is useful in order to develop an
athlete’s sports performance and avoid any possible injuries. The aim of this study is
to assess concurrent validity by using Polar Verity Sense with Motion X-Ray technology in
order to measure velocity, force, and power in bench press exercises and compare them
with the golden standard (i.e., Qualisys 3D kinematics). This pilot study focused on three
male recreational lifters aged 28, with between five and ten years of experience, and a
1RM bench press of 100kg. The procedure lasted for two days. On the first day, 1 RM was
assessed on a Smith machine. After seven days, the participants performed two sets of
seven bench press repetitions with a 50kg bar on the same machine. The first set was a
trial, and the second was analysed. The collected data was analysed using the Polar Verity
sensor with Motion X-Ray technology, and 3D kinematic analysis with Qualysis. There
were no significant statistical differences between these two systems (p < 0.05), while
Pearson correlation showed a high and significant correlation between them (r > 0.692
< 0.999; p < 0.05). This research sets the basis of a new measurement process, which
will be easier and more affordable. Future research could focus on bigger research
samples, different types of exercise, and faster movements.

Key words: wearables, evaluation, bench press, kinetics, kinematics.
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KOHKYPEHTHA BAJIMJHOCT MOTION X-RAY
TEXHOJIOI'MJE KOJA KOPUCTHU POLAR VERITY
SENSE 3A ITIPOLLEHY BP3UHE, CUJIE U CHATE —
NUJO0T CTYAUJA

Ancrpakr

[Ipouena cuine, 6p3uHE U CHare je KOpHCHa Kako O ce pa3BHiIe pa3yIMuuTe CIO-
coOHOCTH crIopTHCTE U M30erie noreHujanHe nospexae. L{us oBe cTyauje je xa mpo-
LICHH KOHKYpEHTHY BanuaHoCcT kopumhemem Polar Verity Sense cenzopa ca Motion
X-Ray texnonorujom kako 6u ce Op3uHA, CHJIa U CHara y Be:KOU paBHOT ITOTHCKA ca
Iy NPOLIEHUIIE U yopeauie ca 3natiumM cranaapaom (Qualisys 3D cucrema). Oa
MWIOT CTyAWja 00aBJbEHA j€ Ha Y30pKY TPH MYLIKa peKpeaTHBHA BexxOaua cTapoOCTH
28 roxuHa, ca u3Mel)y mer m mecer roaMHA UCKYCTBa M MAaKCHMAJIHUM IOTHCKOM Ha
xiynu (1PM) ox 100 kr. IToctynak Tectupama je Tpajao aABa aaHa. [Ipsor nana, 1PM
je npouemer Ha Cvut Mamuau. [Tocne cexam aHa, y4eCHUIM Cy U3BENHU ABE CEpHje
0J1 celaM ITOHaBJbarba PaBHOT MOTHCKA ca rpyau ca 50 kr Ha uctoj MammHy. [IpBa ce-
puja je Omia mpoOHa, JIOK je Ipyra KopuinheHa 3a Jajbe aHanu3se. 3a aHau3e Cy Ko-
puiutiern Polar Verity Sense cenzopu ca Motion X-Ray texuosorujom u 31 kunema-
THYKa aHammu3a ca Qualisys cucremom. Pesynraty cy mokasaiu Aa Huje Ouiio 3Hauaj-
HUX CTaTHUCTHUYKUX pa3nuka usMely osa asa cucrema (P < 0,05), mok je Ilupconosa
Kopenaluja Mokasajga BHCOKY M 3HaudajHy Kopenmauujy usmelhy mux (p > 0,692 <
0,999; p < 0,05). OBo HCTpaXkUBamE MOCTaB/ba OCHOBY 3a HOBH MPOLIEC MEPEEha, KOjU
he 6utn jeprunnju n nakmm. Byayha ncrpaxuBama 61 Morna 1a kopucte Behe y3op-
K€ MCIUTAaHNKa, Pa3IMIUTe BPCTE BeXOH, Kao U OpiKe IOoKpeTe.

Kibyune peun: mpeHocuBH ypehaju, eBayanuja, paBHI MOTHCAK ca TPYAH, KHHETHKA,
KUHEMAaTHKA.

INTRODUCTION

The ability to generate optimal levels of velocity, force and power
is essential for sports performance. It is well-known that improvements in
these mechanical components play a significant role in achieving success
across a wide range of sports (Baiget, Colomar, & Corbi, 2021; Cormie,
McGuigan, & Newton, 2011; Nikolaidis, Fragkiadiakis, Papadopoulos, &
Karydis, 2011).

Velocity (V) is defined as the rate of change in the position of an
object or a person over time (Schmidt & Lee, 2019). This component is
an important determinant of an athlete’s ability to move quickly and effi-
ciently. It is often considered a critical component in explosive sports,
such as sprinting and jumping (Morin & Samozino, 2016). Similarly, in
sports like tennis or baseball, this component indirectly impacts perfor-
mance by contributing to greater racket or bat speeds through generated
kinetic chain velocity (Elliott, 2006).

Another important mechanical component that is closely related to
velocity is force (F). As defined by Newton’s Second Law, force is the
product of mass and acceleration (Newton, 1999). As this component en-
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ables an individual to overcome external resistance, generate movement,
and change directions, it is crucial in many sports, for example in weight-
lifting (Stone et al., 2005), wrestling (Chaabene et al., 2017; Chaabene et
al., 2019), rugby (Cronin & Hansen, 2005;), ice hockey (Hoff, Kemi &
Helgerud, 2005), and rowing (Cerne et al., 2013).

Skeletal muscle power (P) is the result of force and velocity (Reid
& Fielding, 2011), and it plays a remarkable role in sport activities that
require a great amount of force generated in a short amount of time. This
component has often been considered a good predictor of success in
jumping disciplines (Cronin & Sleivert, 2005), kickboxing (Nikolaidis,
Fragkiadiakis, Papadopoulos, & Karydis, 2011), tennis (Baiget, Colomar,
& Corbi, 2021), and many team sports, such as soccer and volleyball
(Bangsbo, 1994; Giatsis, 2001; Kinstlinger et al., 1987).

As these mechanical components are closely interconnected, an in-
dividualised approach to programming is necessary to achieve optimal
levels specific to the athlete’s capabilities and the requirements of their
sport. With that in mind, accurate measurements of velocity, force and
power are essential for the effective programming, tracking and optimisa-
tion of sports performance. When measuring these components, it is im-
portant to ensure their precision in order to avoid inefficient training loads
and potential injuries (Suchomel et al., 2017; Weakley et al., 2021). There
are various instruments that can be used to accurately measure these pa-
rameters during exercise. For example, force platforms are considered the
gold standard in directly measuring ground reaction force (GRF), which
is generated during a specific movement, and indirectly quantifying pow-
er and velocity output. However, these platforms have a limited meas-
urement area, and are typically used to measure forces in the vertical di-
rection (Hansen et al., 2011; Whittle, 2007). With that in mind, they are usu-
ally paired with other instruments such as 3D motion-capture cameras, line-
ar position transducers, and linear encoders to obtain a more comprehensive
understanding of kinetic and kinematic parameters (Hansen et al., 2011;
Spudi¢ et al., 2021; van den Tillaar & Ettema, 2013). While these instru-
ments provide valid and reliable data, they are usually expensive, complex
and primarily used in laboratory settings. As a result, their practical applica-
tions are very limited (Crewther et al., 2011; Cronin et al., 2004).

With advancements in technology, portable and wearable velocity-
based devices have emerged as a more accessible alternative for everyday
use (Fritschi, 2021). These devices are usually connected to mobile apps
and implement different technologies, including linear position transduc-
ers (ex. GymAware PowerTool and Tendo Unit), linear encoders (ex. VI-
TRUVE), and movement or inertial sensors (ex. PUSH Band and Beast
Sensor) to track various parameters during exercise. Although most of
these devices show good reliability and validity in tracking velocity,
force, or power, the issue of cost-effectiveness still remains in question
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(Chéry & Ruf, 2019; Garnacho-Castafio et al., 2015; Kilgallon et al.,
2022; Lake et al., 2018; van den Tillaar & Ball, 2019).

Polar Verity Sense (Polar Electro Ltd., Kempele, Finland) was re-
cently introduced as a significantly less expensive option for both recrea-
tional and professional use. Furthermore, Polar sensors are open to con-
necting to other devices (e.g., smart watches, smartphone apps), or to be-
ing analysed by other systems (e.g., Motion X-Rays, Movella), making
them rather a useful tool (Merrigan et al., 2022). This lightweight, weara-
ble device includes an optical heart rate sensor to monitor physiological
parameters during exercise, as well as an accelerometer, gyroscope and
magnetometer to track movement and quantify velocity, force, and pow-
er. Many researchers have already reported on the good reliability and va-
lidity of previous models of Polar sensors in measuring physiological and
biomechanical parameters, such as heart rate and energy expenditure
(Hinde et al., 2021; Speer et al., 2020; Gilgen-Ammann, 2019; Diking et
al., 2018; Olstad et al., 2020), total distance covered during various run-
ning speeds (Akyildiz et al., 2022), step-count (Wahl et al., 2017) and ve-
locity and power during running (Cerezuela Espejo et al., 2020; Huggins
et al., 2020). Despite the increasing amount of scientific evidence demon-
strating the versatility of Polar wearable sensors, there is still a lack of re-
search specifically evaluating Polar Verity Sense. Previous studies have
reported on the good validity of this model in measuring average and con-
tinuous heart rate (Fullmer et al., 2021; Gil et al., 2021; Merrigan et al.,
2022); however, there is a lack of studies concerning the reliability and
validity of this model in measuring velocity, force and power.

With that in mind, the aim of this study is to assess the concurrent
validity of the Motion X-Ray technology that uses Polar Verity Sense to
measure velocity, force and power in a commonly used gym exercise
(i.e., bench press). We hypothesise that Polar Verity Sense data analysed
with Motion X-Ray technology will be valid in comparison with the
golden standard (i.e., Qualisys 3D kinematics) in measuring velocity,
force, and power in the bench press exercise.

METHODS
Subjects

This pilot study included three participants (mean age 28, mean
body height 178.4 cm, mean body mass 80.45 kg), all of whom are recre-
ational lifters, with experience ranging between 5 and 10 years and 1RM
bench press of 100kg. The participants are healthy adults, and they re-
ported no chronic diseases, heart problems, or any musculoskeletal inju-
ries in the six months preceding the study. They signed a written consent
form to participate in this pilot study. Both the consent and the experi-
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mental procedure are in accordance with the Declaration of Helsinki, and
they were approved by the Institutional Review Board of the Faculty of
Sport and Physical Education of the University of Belgrade (848/23-2).

Experimental Protocol

The experiments were conducted within two days. On the first day,
participants were familiarised with the experimental protocol, and they
signed a written consent form. Furthermore, we measured their body
height and body mass, followed by a 1RM bench press test. On the sec-
ond day, which occurred seven days after the first, participants performed
the main tests, which included bench press reps with a 50kg bar that rep-
resents 50% of their LRM. Prior to all testing procedures including lifting,
a standard warm-up protocol was conducted (5 minutes of cycling and 5
minutes of upper-body calisthenic and dynamic stretching; Leontijevic et
al., 2012; Sreckovic et al., 2015). The participants performed two sets of
7 repetitions at 50% of their 1RM. The first set served as a trial, while the
second one was used for further analyses.

Experimental Procedures

Body mass and height were assessed by a digital scale and a stand-
ard anthropometer, respectively.

A Smith machine was used to test the 1RM, according to the
standard procedure. Following three sets of warming up with progressive-
ly increased loads, the participants attempted a 1RM load lift. Two to
three trials were performed until the participant was unable to reach the
full extension of the arms with the highest possible load. The previous tri-
al was taken as 1RM. The period of rest between the trials was 4 minutes
long. The bar was positioned 1 ¢m above the participant’s chest and sup-
ported by the bottom stops of the measurement device. The participant
was instructed to perform the bench press while maintaining the position
of their shoulders at 90° of abduction to ensure consistency of the shoul-
der and elbow joints throughout the tested movement (Newton et al.,
1997). No bouncing or arching of the back was allowed. The feet had to
remain in contact with the floor while the pelvis remained in contact with
the bench.

Bench press lifts were performed on a Smith machine according to
the same procedure. Participants performed two sets of seven repetitions
at 50 to 60% of 1RM at their own pace, while the second set was used for
further analyses. During the entire testing procedure, the Polar Verity
Sense was positioned around the right-hand wrist. One of the reflective
markers was positioned on the same wrist, glued to the strap of the Polar
Verity Sense, while the other was positioned at the far end of the lifting bar.
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Data Analysis

A Polar Verity Sense sensor was utilised by Motion X-Ray* to
track body motion. Motion X-Ray is a physical movement analysis tech-
nology that uses acceleration and gyroscope data for recognising athletes’
complex motion patterns, calculating their biomechanical parameters
(like velocity, force, etc.), and discovering (even small) instabilities and
variations to be improved for achieving peak performances. The Polar
Verity Sense is equipped with an accelerometer, gyroscope, and magne-
tometer for measuring acceleration, angular velocity, and the magnetic
field (of Earth) with a sample rate of 50Hz. An android device is used to
record data from the sensor and send it to the Motion X-Ray service. Mo-
tion X-Ray could estimate kinematic parameters (velocity, position, and
time) and kinetic parameters (force, energy, power, etc.). To estimate ki-
netic parameters, Motion X-Ray required the height and weight of the
participant, the mass of the weights, and the name of the exercise that the
participant was performing during the test. The analysis includes body
mass, and the mass of each body part is calculated by the Dempster mod-
el (Dempster, 1955).

The data obtained from the cameras used for 3D kinematic analysis
was sampled at a rate of 300 Hz and low-pass filtered using the recursive
Butterworth filter with a cut-off frequency of 10 Hz. A custom-made soft-
ware (National Instruments LabVIEW 2013, Austin, TX, USA) was devel-
oped to calculate the 3D movement trajectory of the reflective markers over
a period of time (i.e., velocity), as well as velocity over time (i.e., accelera-
tion). Additionally, the same custom-made software was utilised to calculate
force as a product of mass (lifted weights + mass of participants’ arms, cal-
culated from the Dempster model; Dempster, 1955) and acceleration. Final-
ly, power was calculated as a product of force and velocity.

From both Polar Verity Sense and the Qualysis system (2 reflective
markers), several variables were obtained for each of the seven repetitions
and for both concentric and eccentric contractions: (1) V_avg (m/s) — Av-
erage velocity of each contraction expressed in meters per second;
(2) V_max (m/s) — Maximal velocity of each contraction expressed in
meters per second; (3) F_avg (N) — Average force of each contraction
expressed in Newtons; (4) F_max (N) — Maximal force of each
contraction expressed in Newtons; (5) P_avg (W) — Average velocity of
each contraction expressed in Watts; and (6) P_max (W) — Maximal
velocity for each contraction expressed in Watts.

! https://www.mationxrays.com/
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Statistical Analysis

Descriptive statistics were calculated as the mean and standard de-
viation before all statistical tests. Data distribution normality was con-
firmed by the Kolmogorov-Smirnov test, and visual inspection of histo-
grams and QQ plots.

The Pearson correlation coefficient was performed to assess the
concurrent validity of the Polar Verity Sense data analysed with Motion X-
Rays in regard to the Qualysis 3D kinematics (i.e., the ‘golden standard’).
Correlation coefficients were interpreted as: small, r = 0.10-0.29; moderate, r
= 0.30-0.49; and large, r = 0.50-1.0 (Cohen, 1988). Furthermore, for the
same purpose, Bland-Altman analysis was conducted to assess the agreement
between measurements and detect any potential bias, along with one-way
ANOVAs to examine differences among biomechanical variables obtained
using Polar Verity Sense via Motion X-Rays, and those acquired from the
two reflective markers measured with Qualysis 3D kinematics.

The significance level was set to p < 0.05. The statistical analyses
were conducted using Microsoft Office Excel 2017 (Microsoft Corpora-
tion, Redmond, WA, USA) and SPSS 26 (IBM, Armonk, NY, USA).

RESULTS

Descriptive statistics for velocity, force and power variables are
shown in Table 1.

Table 1. Descriptive statistics for velocity, force and power variables
obtained during bench press with 50kg

Variable Equipment Mean Std. Dev. N
Qualysis (wrist) 0.510 0.092 42
V_avg (m/s) Qualysis (bar) 0.518 0.089 42
Polar (wrist) 0.453 0.094 42
Qualysis (wrist) 0.763 0.152 42
V_max (m/s) Qualysis (bar) 0.779 0.145 42
Polar (wrist) 0.711 0.168 42
Qualysis (wrist) 455.36 203.73 42
F_avg (N) Qualysis (bar) 455.42 203.67 42
Polar (wrist) 452.05 206.17 42
Qualysis (wrist) 681.10 277.92 42
F_max (N) Qualysis (bar) 688.83 290.97 42
Polar (wrist) 592.71 249.91 42
Qualysis (wrist) 218.83 78.84 42
P_avg (W) Qualysis (bar) 221.76 78.52 42
Polar (wrist) 195.52 78.20 42
Qualysis (wrist) 349.58 118.51 42
P_max (W) Qualysis (bar) 357.13 116.76 42

Polar (wrist) 301.69 114.90 42
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Correlation matrices presenting relationships between kinematic
and kinetic data obtained from the Qualysis 3D kinematic system and the
Motion X-Ray system utilising Polar Verity Sense are presented in Tables
2 through 4.

Table 2. Correlation matrix of the averaged and maximal velocity
obtained from the Qualisys 3D kinematic system and Motion X-Ray
system utilising Polar Verity Sense

Velocity Qualisys (w) Qualisys Polar (w) - Qualisys (w) Qualisys (b) Polar (w) -
(m/s) -avg (b) -avg avg - max - max max

Qualisys (w) 1.000 0.929™ 0.692™
-avg

Qualisys(d) | 5gpg~ 1000 0727
-avg
Polar (w) -
avg

Qualisys (W) 1.000 0943" 0783

Qualisys (b) - -
“max 0.943 1.000 0.795
Polar (w) -
max

0.692" 0.727" 1.000

0.783™ 0.795™ 1.000

Avg — averaged; Max — maximal; w — wrist; b — bar; ™ p < 0.05.

Table 3. Correlation matrix of the averaged and maximal force obtained
from the Qualisys 3D kinematic system and Motion X-Ray system
utilising Polar Verity Sense

Qualisys  Qualisys Polar (w) - Qualisys (w) Qualisys (b) Polar (w) -
(w)-avg (b)-avg avg - max - max max

1.000 0.999™ 0.994™

Force (N)

Qualisys
(w) - avg
Qualisys
(b) - avg
Polar (w) -
avg
Qualisys
(W) - max
Qualisys
(b) - max
Polar (w) -
max

0.999™ 1.000 0.993"

0.994™ 0.993™ 1.000
1.000 0.972™ 0.924™
0.972™ 1.000 0.935™

0.924™ 0.935™ 1.000

Avg — averaged; Max — maximal; w — wrist; b — bar; ** p < 0.05.

In all cases, large positive correlations were observed for both instru-
ments (i.e., Polar Verity Sense and Qualisys 3D kinematics) and both marker
positions. Furthermore, Figure 1 showed the Bland-Altman plots of the aver-
aged and maximal velocity, force and power, obtained from the Qualisys 3D
kinematic system and the Motion X-Ray system utilising Polar Verity Sense.
The Bland-Altman analysis showed that results consistently fall within the
upper and lower limits of agreement, with 95% confidence limits.
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Table 4. Correlation matrix of the averaged and maximal power obtained
from the Qualisys 3D kinematic system and Motion_X-Ray system
utiliszing Polar Verity Sense-

Qualisys  Qualisys Polar (w) - Qualisys Qualisys (b) Polar (w) -
(w)-avg (b)-avg avg (w) - max - max max

Qualisys (w) - -
“avg 1.000 0.977 0.863

Qualisys (b) o .
“avg 0.977 1.000 0.879
Polar (w) -
avg

Quallsys (W) 1000 0945  0810%

Qualisys (b) 0.945™ 1.000 0.815
- max
Polar (w) -
max

Power (W)

0.863™ 0.879™ 1.000

0.810™ 0.815™ 1.000

Avg — averaged; Max — maximal; w — wrist; b — bar; ™ p < 0.05.
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Figure 1. Bland-Altman plots for the averaged and maximal velocity,
force and power obtained from the Qualisys 3D kinematic system and
Motion X-Ray system utilizing Polar Verity Sense.

Finally, One Way ANOVA showed no statistical significance be-
tween the biomechanical variables obtained with Motion X-Rays using Polar
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Verity Sense and the two reflective markers measured with Qualisys 3D
kinematics (F,123> 0.242 < 2.113; p > 0.05, ranging from 0.125 to 0.785).

DISCUSSION AND CONCLUSION

This study aimed to assess the concurrent validity of the Motion X-
Ray technology that uses Polar Verity Sense when measuring velocity,
force and power in a commonly used gym exercise (i.e., bench press). We
confirmed our hypothesis that Polar Verity Sense data analysed with Mo-
tion X-Ray technology will be valid compared with the golden standard
(i.e., Qualisys 3D kinematics) in measuring velocity, force and power in
the bench press exercise. Specifically, large and significant correlations
between Qualisys 3D kinematics and Polar Verity Sense variables were
observed, while no significant differences between them were shown.

The descriptive statistics values (Table 1) for mean and peak ve-
locity (i.e., Vavg, Vimax), Torce (Favg, Fmax) and power (Pavg, Pmax) are con-
sistent with the results from previous studies done on the bench press ex-
ercise with individuals of a similar level of physical fitness, i.e. recrea-
tional weight-lifters (Kr6l & Gota$, 2017; Lake et al., 2019; Perez-
Castilla et al., 2019). Both instruments (i.e., Polar Verity Sense and Qual-
isys 3D kinematics) corresponded well in measuring velocity, force, and
power across all variables; only minimal differences were observed in
mean and standard deviation (SD) values, which indicates a good accura-
cy of Polar Verity Sense in measuring these parameters.

Given the large positive correlations and no significant differences
between measurements obtained from both instruments (i.e., Polar Verity
Sense and Qualisys 3D kinematics), we can assume that Polar Verity
Sense data analysed with Motion X-Ray can be used as a valid tool for
measuring velocity, force and power during the bench press exercise. Ad-
ditionally, the results of the Bland-Altman analysis further confirmed a
strong agreement and no observable bias between the measurements ob-
tained from both instruments (i.e., Polar Verity Sense and Qualisys 3D
kinematics). All measurements, including averaged and maximal veloci-
ty, force, and power, consistently fall within the upper and lower limits of
agreement, with 95% confidence limits. This underscores the reliability
and consistency of the data obtained from the two systems, and further
supports the validity of the Motion X-Ray system utilising Polar Verity
Sense compared to the golden standard (i.e., Qualisys 3D kinematics).
The averaged force data particularly shows great consistency of meas-
urements compared to the maximal values. This may be attributed to the
Polar sensor’s heightened sensitivity to rapid movements, occasionally
resulting in greater peaks in force when the subject lifts the bar more rap-
idly, whereas the oscillations observed in the averaged force values are
minimal. The rationale for favouring averaged force values becomes
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more apparent when we consider the oscillations in muscle force that cor-
respond to the range of motion of the joint involved in the execution of
the movement. On occasion, the highest force measurement may coincide
with a specific phase of the movement where muscles experience a me-
chanical advantage due to a more favourable lever arm. This can lead to
artificially elevated peaks in force, especially in exercises which are per-
formed at a more rapid pace. Therefore, using averaged force values, as
opposed to relying solely on peak values, appears to be a more stable and
reliable method for measuring force with Polar Verity Sense. This ap-
proach not only ensures greater measurement consistency but also pro-
vides a more accurate representation of the genuine effort exerted
throughout the entirety of the exercise (Picerno, 2017).

Compared to previous studies which assessed the validity of other
portable and wearable devices (i.e., PUSH Band, Beast Sensor), Polar
Verity Sense showed similar or better validity for measuring these varia-
bles during the bench press exercise (Lake et al., 2019; Perez-Castilla et
al., 2019; van den Tillaar & Ball, 2019). However, some devices, such as
linear position transducers (i.e., GymAware Power Tool) did show better
validity in measuring velocity (Balsalobre-Fernandez et al., 2017; Dorrell
et al., 2018). This can be due to the fact that linear position transducers
directly measure velocity through linear position displacement (Gar-
nacho-Castafio et al., 2015), while accelerometers integrated into Polar
Verity Sense estimate velocity by integrating the acceleration signal over
time, thus displaying greater susceptibility to noise and integration error
(Zhu & Lamarche, 2007). Another possible explanation is related to tech-
nical limitations regarding the sampling rate, which is restricted to 50Hz.
This can lead to a quantisation error, which is directly related to the sam-
pling rate of the obtained velocity signal (Zhu & Lamarche, 2007).

The results also showed nearly identical large positive correlations
between measurements obtained by Polar Verity Sense data analysed with
Motion X-Ray and Qualisys reflective markers placed at both positions
(i.e., wrist and bar). These results suggest that Polar Verity Sense and the
reflective marker attached to its belt remain stationary on the wrist during
exercise, which explains the large correlations with measurements ob-
tained from the marker on the bar. Furthermore, this implies that future
studies of this kind may only require the marker placed at the wrist to fa-
cilitate testing. The results also confirmed that the hand remains fixed
during the bench press exercise, thus justifying that wearing Polar Verity
Sense on the wrist will not impair the accuracy of the velocity, force and
power measurements. This makes it a very convenient tool for practition-
ers interested in monitoring these parameters during exercise. Further-
more, this opens the possibility of using Polar Verity Sense with Motion
X-Ray technology to calculate the force-velocity (F-V) relationship,
which can provide valuable insights into the mechanical properties of
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muscles and adaptations that occur in order to achieve optimal dynamic
output (Cuk et al., 2014; Jaric & Markovic, 2009; Suzovic et al., 2013).
This can facilitate the assessment of technique efficiency and areas in
need of improvement, and can reduce the risk of injury and accommodate
targeted F-V profile-based programming (Jiménez-Reyes et al., 2017;
Edouard et al., 2021). Finally, this system can be also used for in-depth
monitoring of the physical activities of the youth. This can be particularly
important knowing the importance of sport and exercise in the process of
youths’ education (Panhenouh & Casuh, 2016).

Nevertheless, it is important to acknowledge that the present study
has several limitations that need to be addressed. Firstly, this was a pilot
study done on a sample comprised of only three participants, which great-
ly limits the generalisability of the results. Secondly, this study only as-
sessed the validity of Polar Verity Sense in measuring velocity, force, and
power during a single exercise (i.e., bench press). Moreover, the exercise
performed in this study (i.e. the bench press) is characterised by a moder-
ate speed movement, so it remains unclear whether Polar Verity Sense
data analysed with Motion X-Ray is valid for measuring velocity, force,
and power during high-speed movements.

In conclusion, the results of this study suggest that Motion X-Ray
technology when using Polar Verity Sense data is a valid system for
measuring velocity, force and power during the bench press exercise.
Considering its compact, portable design and its affordable price, this can
potentially be used as an alternative to expensive devices that are current-
ly available for measuring the mechanical properties of muscles (i.e., ve-
locity, force and power). Nonetheless, as this was only a preliminary at-
tempt to validate this device, further research is necessary to better under-
stand its practical applicability. Future studies should focus on investigat-
ing the reliability, validity, and sensitivity of this device on a larger sam-
ple and across a more extensive scope of exercises involving various
speeds. This can open the possibility of regularly using the aforemen-
tioned system to monitor the velocity, force, and power parameters during
exercise, and potentially lead to improved training outcomes and less in-
juries in sports.
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KOHKYPEHTHA BAJIMAHOCT MOTION X-RAY
TEXHOJIOI'NJE KOJA KOPUCTHU POLAR VERITY
SENSE 3A TPOLEHY BP3UHE, CUJIE U CHATE -
MMUJIOT CTYANJA

Jenena Anexcnh?, Sofia Gkatzavelil, Jlazap Tacuh?, Musom O6penosuh?,
Henaa Crojanosuh?, Mean hyk?
'Vuusepsurer y Beorpany, @akynTer cropta M (M3MUKOr BACIIUTAbA,
Beorpan, Cpbuja
2Nissatech Inovation Centre, Hum, Cp6uja
3Nissatech Inovation Centre, Huru, Cp6wuja; Yrusep3uter Yanon — Hukona Tecna,
®akynret ciopta, beorpan, Cpbuja

Pe3ume

Llwb oBe cTy/auje je a MPOIIeHH KOHKYPEHTHY BaMIHOCT Kopuiihewem Polar Verity
Sense censopa ca Motion X-Ray texHonorijom kako Ou ce Op3uHa, CHJia U CHara y Bexou
PaBHOT IOTKCKa ca TPyaH MpOILICHIIC ¥ yHopeauiie ca 3natHuM cradaapaom (Qualysis
3D). Xumote3a uctpaxuBama je aa he nogamu mepenn Polar Verity Sense censopom n
ananm3upanu omohy Motion X-Ray texHonoruje 6urn Bamianu y mopeljerby ca 31aTHAM
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craaapioM (tj. Qualysis 3D). Oa muioT cryauja o0yxBarta TPU MYyIIKa PEKpeaTHBHA
BexkOada crapocTn 28 ropuHa, ca u3Mely mer u aecer ToAarHa HCKYCTBAa M MAKCHMAITHUM
notuckoM Ha xiayrd (1PM) ox 100 xr. Tloctymak Tectupama je Tpajao xBa naHa. [IpBor
nana, 1PM je nponemen Ha Cmur Mammay. [locie cenam naHa, yHeCHUIM Cy M3BEIH JIBE
cepuje 0J1 cezlaM MOHaBJbaba PABHOT IIOTUCKA ca Ipyau ca 50 kr Ha uctoj Maimuy. [Ipsa
cepuja je Owta mpoOHa, 10K je apyra KopuinheHa 3a 1ajbe aHam3e. 3a aHaIn3e Cy KOpHIL-
henu Polar Verity Sense censopu ca Motion X-Ray texnonorujom u 3/ kunemarnuka aHa-
nm3a ca Qualysis cucremom. Pesynraty cy mo3anu a HUje OHII0 3HAYajHUX CTATHCTHYKHX
pazmmka m3mely oBa 1Ba cucrema (p < 0,05), nok je [TupcoHoBa Kopenaryja mokasana By-
COKYy W 3HadajHy Kopenanujy msmely mux (p > 0,692 < 0,999; p < 0,05). ITo3utusHu pe-
synraru iopehjera Polar Verity Sense cerzopa ca Motion X-Ray TexHONIOTHjOM ca 31maTtim
CTaHIapIOM yKa3yjy Ha TO Jia je OBaj ajlaT BaJMAAH 32 U3padyHaBame CHie, Op3UHE U CHa-
re TokoM Bexbama. Polar Verity Sense ca Motion X-Ray textonorujom je y mopehery ca
JPYTUM CIMYHMM MHCTPYMEHTHMA 0Ka3a0 CIMYHE M Maslo 00Jbe pe3ynTare y Morieny
BAJIUIHOCTU TpOpadyHa MPETXOAHO HaBEICHUX Bapujaliu. Jour jemaH BakaH CTaTH-
CTUYKH pe3yJITaT je MO3WTHBHA Kopesanuja u3mely pesynrara mapkepa u Polar Verity
Sense ceHsopa, Koju Cy MOCTaBJLCHH Ha 31100 Iiake U Ha nmrnky. OBo ce o0janimasa cra-
6unromhy Polar Verity Sense censopa tokom mu3Bolersa BexGe, IITO MOXKE JaTH KOpHU-
CTaH yBHJ| HayYHHIMMa, KOju OM MOITIM JIaKIIe ja m3Mepe oBe Bapujaoune. IlIto ce Tiue
orpaHHYea CTyAuje, OBa CTyMja je MWIOT CTyaHja y K0joj Cy y4eCTBOBaja TPU UCIIHTA-
Huka. Bynyha wcrtpaxuBarma OM MOIJIa YBPCTUTH BHILE UCIUTAHUKA M Pa3IMuMTE BpCTE
BeXXOH, YKIbYUyjyhu 1 BexxOe ca Op3uM HOKpeTHMa. YTIPKOC OrpaHUYCHUMA, OBa CTyAHja
TpeCTaBIba BeoOMa BakaH yBHJ Y MOTYHHOCTH Mepema pelalyje cria-0p3uHa Koje ce CBe
yemhe KOpHCTE y CHOPTY, pekpeanuju n pexabmmranuju. Kako ce TexHonmoruja passuja,
aJIaTy KOjH ce KOPHCTE M MPOLIECH Meperba Takohe rokasyjy Hanpenak. To 3Haun na he Ha-
YYHHIIM ¥ TIPAKTHYapH, CIIOPTUCTH M PEKPEATHBLH y HApEeIHOM IIEPHOIY UMATH IPUIIHKY
JIa MEpEHE CBOJIX BEXOH Y TPEHAKHOM POIIECy CIIPOBOAE Ha jJeTHHM]U 1 JIAKIIIK HA9HH.
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Abstract

The subject of the author’s interest in this paper is the consideration of the impact
of autonomous sports rules on competition in the relevant sports market. The results
of the research are primarily based on the principled opinions or attitudes of the
European Court of Justice and the General Court, brought forth in the so-
called leading cases, in which the scope of the application of the basic provisions on
the competition law of the European Union to sports rules is specified. The basic rules
of the Community competition law are found in Articles 101 through 109 of the
Treaty on the Functioning of the European Union. Although it is not a formal source
of the European Union law, the practice of the European Court of Justice and the
General Court is extremely important for the interpretation and application of the
aforementioned rules. It acts like a kind of signpost on the way to the application of
norms governing the protection of competition on the common market. On the basis
of the Stabilization and Association Agreement, the Republic of Serbia undertook the
legal obligation to implement community law (acquis communautaire) in the
domestic legal system. The legal basis for harmonising the competition law in the
Republic of Serbia with the law of the European Union is represented by Articles 72
and 73 of the Law on Confirmation of the Stabilization and Association Agreement
between the European Communities and their member states.

Key words: autonomous sports rules, peculiarities of sport, competition law,
community law.

INPABHU 3HAYAJ IIPUMEHE IPABA KOHKYPEHIIUJE
EBPOIICKE YHHUJE HA CIIOPTCKA IIPABUJIA

AncTpakT

IpeaMer MHTEpECOBaa ayTopa y OBOM paly jecTe pa3MaTpame yTHIaja ayTo-
HOMHHUX CIIOPTCKHX NpPaBH/Ia HA KOHKYPEHIIU)Y Ha PEIEBAHTHOM TPIKHUILITY Y CHOPTY.
Pe3ysratn UCTpaXKUBarkba MPEBACXOJHO CE TEME/bE HA HAYEIHMM MUILbEHUMA M
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craBoBuMa EBpornckor cyna npasze u Omurer cyna, 3ay3eTuM y T3B. Boaehum ciyua-
jeBHMa, y KojuMa je MpeL3upaH JoMallaj IpIMeHe OCHOBHUX OAPea0H O MpaBy KOH-
KypeHuuje EBporicke yHHje Ha crioprcka npasuia. OCHOBHA IpaBuila KOMYHHTapHOT
npaBa KOHKypeHLuje Hanase ce y wianosuma 101 10 109 YroBopa o ¢pyHKIMOHUCAY
EBponcke ynuje. IIpemna uuje dopmanHu u3Bop mpaBa EBporcke yHHje, mpaxca
EBpornckor cyna npasne 1 OnmiTer cyza je o U3y3eTHOT 3Hadaja 3a TyMaderhe U IpH-
MEHY HaBEJECHHX NPaBHIIA, MIOITYT CBOjEBPCHOT ITyTOKAa3a Ha IIyTy IPUMEHE HOPMH KO-
je ypebyjy 3amrTuTy KOHKypeHIMje Ha 3ajeJHHYKOM TpKUITY. [IpaBHYy obaBe3y uMm-
IUIEMCHTHPaha NMPaBHUX TEKOBHHA KOMYHHMTApHOr mpasa (acquis communautaire) y
nomahu mpaBHU cucteMm, PenyOmuka CpOuja mpeysena je Ha ocHoBY Cropasyma o
CTa0MIM3aLUju U MpUApYKUBamwy. IIpaBHN OCHOB 3a ycKiahuBame npaBa KOHKYpPEH-
nuje y Penmy6mumu CpOuju ca KOMyHHTapHUM NIPAaBOM INPECTaBIbajy WIAHOBH 72 U
73 3akona o notBphuBamy Cropasyma o cTa0WIM3aLUju U NPHIPYXKHUBamY H3Mely
€BPOIICKUX 3ajeJHUNA U FbUXOBUX JIp)KaBa WIAHULIA.

KibyuHe peun: ayTOHOMHA CIIOPTCKA IIPaBUJIa, HOCEOHOCTH CIIOPTA, IPABO
KOHKYPEHIHje, KOMyHHTapHO IIPaBo.

INTRODUCTION

Currently, sport is rapidly moving in the direction of complete
commercialisation solely for the sake of profit, and it represents a highly
profitable business activity worth hundreds of billions of dollars annually
(Burton, 2018, pp. 383-384). Organisations in the field of sports carry out
a whole range of very diverse commercial activities. They sign sponsor-
ship contracts, advertising contracts, contracts for the sale of media rights
for broadcasting sports events, participate in transfers of athletes, and sell
tickets for sports events, sports equipment. Accordingly, it is reasonable
for sports organisations to try to protect not only the proclaimed sports
goals but also their economic interests with the sports rules they adopt. In
this way, certain restrictions can be imposed on other persons participat-
ing in sports activities. Therefore, it is quite justified to ask the question
of whether specific sports rules impose justified sports restrictions on
other participants in the sports system, or whether they are unjustified
commercial restrictions on competition.

In the most general terms, competition represents the relationship
between a certain number of market participants who offer goods or ser-
vices of the same type, at the same time, to a certain group of consum-
ers. By placing goods or services on the market, each participant inevita-
bly comes into a relationship of potential competition with other partici-
pants in the same market (Jovanovi¢ & Radovi¢ & Radovi¢, 2020, p.
694). Therefore, competition represents a process of rivalry in the market
competition. The goal of every rational participant in that process is to be
as efficient and productive as possible, in order to make their products or
services as attractive as possible to potential consumers, thereby ‘beating’
other competitors, taking over their clients, and maximising profits. It
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goes without saying, with respect to the standardised rules of market
competition (Doklesti¢, 2010, pp. 19-20; Goyder, 2003, p. 8).

In an attempt to answer the question of whether sports rules can
impair competition on the market, it is necessary to take into account the
‘peculiarities’ of sport, which differentiate it from other commercial ac-
tivities to a certain extent, and to determine the extent of their influence
on the application of European Union competition law to autonomous
sports rules (Piga, 2017, p. 17).

THE ‘PECULIARITIES’ OF SPORT IN RELATION TO OTHER
BUSINESS ACTIVITIES

The ‘peculiarities’ of sport are, first of all, reflected in its specific
organisational structure. Contemporary sport is predominantly based on a
pyramidal structure. Such organisation of sports also implies a hierar-
chical structure, since organisations in the field of sports at a lower level
are subordinate to sports organisations at a higher level, and are obliged
to comply with the appropriate sports rules. The pyramidal structure of
sports practically allows the sports federation that is at the top of the or-
ganisational pyramid at the international level to enjoy monopoly (Report
from the Commission to the European Council with a view to safeguard-
ing current sports structures and maintaining the social function of sport
within the Community framework 644, 1999).

The ‘specificities’ of sports are also a consequence of the special
nature of competition in sports. Sports events are the result of the compe-
tition of different sports organisations, that is, athletes. However, unlike
economic activities, sports organisations and athletes are necessary for
each other. No sports organisation can survive on its own, but ‘depends’
on other sports organisations participating in the same competition (Fi-
danoglu, 2011, p. 72). The plurality of sports organisations is a condition
for sports competitions to be held at all. This kind of interdependence of
competitors is a characteristic that differentiates sports from economic ac-
tivities. However, in order for sports events to be interesting for the audi-
ence, the result must be reasonably uncertain, which implies that there
must be a certain degree of equality in the competitions (Filho, 2017, p.
403). The principle of equality represents one of the basic ideas in sports.
According to all participants in sports competitions, the same rules must
apply so that their individual abilities and skills can come to the
fore. Therefore, unlike economic activities, in which competition between
market participants aims to eliminate inefficient participants from the
market, the interest of sports organisations is not only the existence of
other sports organisations as competition but also their economic sustain-
ability (Siekmann, 2012, p. 714). That is why competition in sports has
somewhat different principles than in other business activities.
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The ‘peculiarities’ of sports are recognised in the practice of the
European Court of Justice. Thus, as long ago as 1974, in the first case in
which the question of the application of competition law to sports rules
was considered, the Court of Justice took the approach that sport is a sub-
ject of EU law only in cases in which it represents an economic activity
(C-36/74 Walrave and Koch v Association Union Cycliste Interna-
zionale). This created the concept of ‘sports exception’, which implied
that a sports rule of an exclusively sporting nature is outside the frame-
work of Community competition law. Therefore, the ‘specificities’ of
sports were regarded in such a way that ‘purely sports rules’, i.e. sports
rules that have no economic effect, were automatically exempted from the
application of EU competition law. This approach has been consistently
followed for several decades, until the decision in the Meca-Medina case
in 2006. In this case, the question of whether the anti-doping rules of the
International Olympic Committee are in line with EU competition law
was considered. During the 1999 FINA World Swimming Championship,
swimmers David Meca-Medina and lgor Majcen were banned from par-
ticipating in competitions for four years by the decision of the World
Aguatics Federation (FINA) due to the use of a doping substance (anabol-
ic steroid nandrolone). The athletes appealed this decision to the Court of
Avrbitration for Sport (CAS) in Lausanne, which confirmed the existence
of a violation of anti-doping rules, but reduced the period of suspension to
two years. Dissatisfied with such an outcome, the swimmers initiated
proceedings before the European Commission, with the argument that
setting the limit of the permitted use of nandrolone at two nanograms per
millilitre of urine is a form of collective practice between the I0C and 27
laboratories accredited to perform anti-doping control, and that this vio-
lates EU competition law and restricts the freedom to provide services (C-
519/04 Meca-Medina and Igor Majcen v Commission). The decision of
the Lausanne Court was confirmed, and was criticised by the professional
public. In this sense, the unusually harsh assessment of prominent sports
worker Gianni Infantino, the UEFA director of legal affairs at the time,
and current FIFA president, is illustrative. In the author’s text, Mr. Infan-
tino, while not disputing the competence of the EU institutions for the
control of commercial sports activities, expressed the opinion that the
Commission’s position that every sports rule (and even an anti-doping
rule) is subject to an assessment of compliance with EU competition law,
represents “a significant step backwards regarding the appreciation of the
specifics of sport” (Infantino, 2018).

The fact is that there is a relatively small number of sports rules
that can be treated as ‘purely sports rules’. These are, for example, rules
about the dimensions of sports fields, the number of athletes participating
in a sports competition, separate sports competitions for men and women,
transfer periods, and the duration of sports competitions (European
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Commission White Paper on Sport, p. 13). Most sports rules have a cer-
tain (even indirect) economic effect. Given the limited number of ‘pure
sports rules’, the decision in the Meca-Medina case points out that any
sporting rule can be subject to assessment, in order to determine whether
it complies with EU competition law. However, this does not mean that
every sports rule that has an economic effect and which restricts the free-
dom to perform commercial activities to a certain extent automatically
violates EU competition law. Rather, whether the restrictive effects of a
certain sports rule are inherent in the organisation of sports, the proper
performance of sports activities, as well as whether they are proportional
to the valid sporting interest that was sought to be achieved by adopting
that rule should be determined in each individual case (Geeraert, 2013, p.
20). That is, whether competition restrictions are necessary to achieve
sports goals and derive from the specificities of relationships in sports is
relative to each case (Je¢meni¢, 2018, p. 145).

THE APPLICATION OF THE EUROPEAN UNION COMPETITION
LAW TO AUTONOMOUS SPORTS RULES

The application of EU competition law to sports rules necessarily
involves answering the following questions:

1) Can organisations in the field of sports be treated as compa-
nies, or associations of companies?

2) Can sports rules have the character of agreements between
companies, decisions of business associations or collective practices?

3) Can sports rules affect trade between member states and can
sports rules aim or have the effect of preventing, limiting, or distorting
competition within the common market?

4) If the answers to the questions are affirmative, can sports rules
be exempted from the ban based on Article 101(3) of the Treaty on the
Functioning of the EU, or do other rules apply in this regard?

5) Can organisations in the field of sports have a dominant posi-
tion on the relevant market?

In the following sections of the paper, we will try to provide sat-
isfactory answers to these questions.

Organisations in the Field of Sports as Companies,
or Associations of Companies

According to the practice of the European Court of Justice, the
term company includes any legal entity that performs some economic ac-
tivity, regardless of its legal form and method (source) of financing (C-
41/90 Klaus Hofner and Fritz Elser v Macrotron GmbH). Moreover, eco-
nomic activity means any activity that includes the offer of goods or ser-
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vices on the market. Non-commercial organisations are also treated as
companies to which competition law is applied, if they are engaged in
business of a commercial nature (Vukadinovi¢, 2014, p. 395). Then they
can make a profit, with the notion that it will be used for a purpose de-
termined by law and statute, and not for the reproduction of capital.

When we apply this point of view to organisations in the field of
sports, we come to the conclusion that they will also be treated as compa-
nies if they are involved in the performance of economic activities that
involve the sale of goods and services, even in situations where they
make little or no profit by performing such activities. If they coordinate
their activities, they can be treated as associations of companies (Parrish,
2003, p. 117). This attitude was taken in the decisions of the European
Commission, and the European Court of Justice, that is, the General
Court. One example of this is the decision of the European Commission
in the case of ENIC vs. UEFA. The procedure was initiated by the com-
pany ENIC, which had a share in the ownership of six professional foot-
ball clubs from different EU member states. The case was concerned with
the question of whether a sports rule prohibiting two or more football
clubs participating in a club football competition under the auspices of
UEFA from being directly or indirectly controlled by the same entity is in
accordance with EU competition law. The European Commission treated
the international sports federation (UEFA), and national football federa-
tions and sports organisations (football clubs) as companies. The decision
points out that professional football clubs are companies, as they ‘supply
the sports industry’ by playing football matches against other football
clubs in football competitions. Such sports events are also commercial ac-
tivities that generate profit through the sale of tickets, rights to television
broadcasts, and advertising. Since football clubs represent companies, na-
tional football associations that bring together football clubs represent an
association of companies, while UEFA, which gathers national football
associations at the European level, is an association of associations of
companies. UEFA can also represent an individual company when it is
directly engaged in performing economic activities related to the organi-
sation of European football club competitions, as well as the European
Championship.

The General Court followed a similar approach in the decision re-
lated to the Piau case, which considered whether FIFA’s sports rules gov-
erning the activity of mediating the football transfers restricted competi-
tion in the common market. The procedure was initiated by Mr. Laurent
Piau. According to the FIFA rules in force at the time, the obligation to
possess a license was prescribed for mediating the transfers of football
players. The license was issued by the national football associations,
where those who wanted to become a sports agent had to pass a written
exam, and then sign a professional liability insurance contract, or submit
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a bank guarantee in the amount of 100,000 Swiss francs. Mr. Piau, who
wanted to become a sports agent, believed that FIFA had restricted com-
petition in the common market by imposing a license requirement. With
the current FIFA Regulations on Working With Intermediaries, signed in
2015, the system of ‘licensed agents’ was abandoned and the system of
‘registered intermediaries’ was introduced. However, we believe that the
decision of the General Court in the Piau case deserves attention even
now (that is, it must be viewed in a much broader context), bearing in
mind that the position of sports agents differs significantly in different
sports and individual countries, depending on the autonomous sports and
national legal regulations. The Court here assessed that the national foot-
ball associations represent associations of companies since they bring to-
gether football clubs that carry out commercial activities. The fact that
national football associations, in addition to professional ones, also gather
amateur football clubs cannot affect their qualification as associations of
companies. The status of an amateur club does not mean that they cannot
participate in performing economic activities. FIFA, which brings togeth-
er national football associations at the world level, is an association of
companies. FIFA can also represent an individual company in terms of
carrying out economic activities related to the organisation the World
Cup.

Individual athletes can also be treated as traders if they perform
economic activities independently of their sports organisation. For exam-
ple, they conclude individual sponsorship contracts (Vermeersch, 2007, p.
16). This approach was taken by the European Court of Justice in the
Deliege case, which was concerned with the question of whether the In-
ternational Judo Federation’s sporting rules limit the freedom to provide
services in the common market. The Court assessed that the fact that, ac-
cording to the rules of the sports federation, athletes formally have the
status of amateurs does not mean that they cannot perform commercial
activities. In some amateur sports, the participants are professionals in all
aspects of sports, except that they do not receive monetary compensation
in the form of a salary for performing sports activities. However, they can
earn even very high amounts of money in other ways, most often on the
basis of sponsorship and advertising contracts. Thus, although Ms.
Deliége was not directly paid by her club, she was sponsored by a bank
and a car manufacturer, and accordingly, her activity had an economic
character (C-51/96 and C-191/97 Christelle Deliége v Ligue francophone
de judo et disciplines associés ASBL). Similar situations occurred in the
field of skiing sports, figure skating, combat sports (amateur boxing,
wrestling, etc.), and other sports disciplines that enjoy popularity and re-
quire exceptional dedication and rigorous training.
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Sports Rules - Agreements between Companies, Decisions of Associations
of Companies, or Collective Practices

The question of whether sports rules can have the character of
agreements between companies, decisions of associations of companies,
or collective practices is linked to the theoretical discussion about the le-
gal nature of sports rules. There is no single opinion on this in legal litera-
ture (Reichenberger, 2008, pp. 5-6). The opinion that sports rules, in the
context of the application of competition law, can have the character of an
agreement between companies is based on the contractual theory about
the legal nature of sports rules. The basic starting point of this opinion
consists in the understanding that sports rules are created through the mu-
tual exchange of consistent statements of will of organisations in the field
of sports, by which they express their agreement with their content.
Therefore, sports rules have the character of a contract and do not lose
that character even in the time that passes after their adoption, so they are
also binding for the sports organisations that accede to them, based on
private law recognition of their obligation through the accession con-
tract. The supporters of this point of view believe that sports organisa-
tions can conclude restrictive agreements with the consent of their will,
which have the aim or effect of preventing, disrupting or limiting compe-
tition. According to the normative theory, sports rules do not represent the
result of an agreement, i.e. agreements of will between the competent
sports association and the sports organisations of the members, but the
competent sports association adopts them precisely on the basis of the au-
thority recognised by its members. Therefore, sports organisations do not
have the immediate ability to influence their content. From this approach,
it follows that sports rules can only have the character of decisions of as-
sociations of companies, which coordinate the behaviour of sports organi-
sations, or members of the association, in such a way that it can affect the
prevention, distortion or limitation of competition. According to the
mixed theory, sports rules can have a dual nature. At the moment of adop-
tion, they have the character of a contract that is the product of legally
relevant consent of the will of the sports organisations that directly partic-
ipated in their adoption. However, with the passage of time, they lose the
character of contracts for those sports organisations that join the associa-
tion without the possibility to influence the content of the sports
rules. According to this opinion, sports rules can have the characteristics
of both restrictive agreements and decisions of associations of companies,
depending on the circumstances of the observed case (Gardiner, 2012, pp.
243-244).

! Restrictive/cartel agreements;
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Bearing in mind that modern sport is predominantly based on a py-
ramidal structure, we believe that sports rules have the character of deci-
sions of associations of companies. Also, due to the principle of publicity
of sports rules, we are of the opinion that they cannot be characterised as
a contractual practice between companies.

This attitude is also present in practice. Thus, for example, the anti-
doping rules of the 10C in the case of Meca-Medina were characterised
as a decision of an association of companies, while the UEFA sports rules
in the case of ENIC vs. UEFA were characterised as a decision of an as-
sociation of associations of companies.

The Effect of Sports Rules on Trade between Member States,
and on the Prevention, Restriction or Distortion of Competition
within the Common Market

It is indisputable that sports rules can affect trade between member
states, given their globally binding nature. Due to the pyramidal structure
of the sports organisation, the international sports federation controls the
activities of the national sports federations, which then supervise the ac-
tivities within their jurisdiction, and it is undoubted that many sports rules
have international implications. On the other hand, the sports rules of a
national sports association that apply on the territory of the country in
which that association operates can affect trade within that country.

It has already been said that sporting rules may have the object or
effect of preventing, limiting, or distorting competition within the com-
mon market. In this context, the recent decision of the General Court in
the case of the International Skating Union’s Eligibility Rules should be
mentioned. According to some authors, if confirmed by the European
Court of Justice, this decision would have far-reaching consequences in
the direction of limiting the monopoly of international sports federations
and liberalising the market for organising sports competitions (Szyszczak,
2018, pp. 188-189). In this case, the sports rules of the International Skat-
ing Union (ISU), which prescribed severe sanctions for skaters who par-
ticipate in a sports event whose upholding was not approved by that un-
ion, were analysed. The ISU is an ‘umbrella’ sports organisation at the in-
ternational level that is responsible for organising competitions in skating
sports. The international rules for skating disciplines adopted by the ISU
are binding for national skating federations, skating clubs, and skating
athletes. Those rules foresee significant restrictions regarding the ability
of skaters to participate in international competitions in skating sports or-
ganised by independent organizers. That is, for participation in such com-
petitions, the approval of the ISU or a certain national skating association,
is necessary. If the skaters disobey these rules, they risk the imposition of
sanctions ranging from warnings and fines to time-limited bans from par-
ticipating in skating competitions, including a lifetime suspension. The
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General Court assessed that the aforementioned sports rules affect compe-
tition on the relevant market. That is, they prevent free access to the mar-
ket for the organisation and commercial exploitation of international skat-
ing competitions. This is also reflected in limiting the possibility of de-
veloping new skating disciplines. Skaters are prohibited from offering
their services to other organisers, which deprives them of additional
sources of income during a relatively short sports career on the basis of
sponsorship, for example, or by winning a monetary prize for the
achieved result in a specific competition. Bearing in mind the amount of
effort and sacrifice necessary to reach top sports performance, and the
fact that athletes can compete at the top level for a limited number of
years, there would have to be particularly justified reasons to condition
the prohibition of their participation in other competitions. This could, for
example, be the protection of their health and safety. Consequently, the
General Court took the approach that the aforementioned sports rules,
considering their content, and legal and economic contexts, aim and have
the effect of preventing and limiting competition on the common market,
according to Article 101(1) of the Treaty on the Functioning of the EU
(Cattaneo, 2021, pp. 18-20).

When it is established that a certain sports rule has the purpose or
effect of preventing, limiting, or distorting competition within the com-
mon market, it should be determined whether there are valid and objec-
tive reasons that can justify these infractions. For this purpose, the so-
called Wouters test? is used. Due to the fact that the proclaimed sports
goals are generally considered legitimate, the application of the Wouters
test is practically reduced to the assessment (determination) of the pre-
dominant interest (Vermeersch, 2007, p. 21). It is considered that a spe-
cific sports rule does not conflict with EU competition law when its re-
strictive effects are inherent in the organisation of sports and the proper
performance of sports activities, and if they are proportional to the valid
sporting interest that was sought to be achieved by adopting that rule (C-
309/99 Wouters v Algemene Raad van de Nederlandse Orde van Advo-
caten). Therefore, the restrictive effects of a certain sports rule which are
immanent to sports, that is, which arise from the special nature of rela-
tionships in sports and are necessary for the achievement of legitimate
sports goals, are in accordance with Community competition law. During
the assessment, all the circumstances of the specific case must be taken
into account. In other words, the general context in which the sports rule
is adopted, or produces its consequences and goals, must be taken into
account (Je¢meni¢, 2018, p. 145).

2 Proportionality test;
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If the sporting rule cannot be justified on the basis of the Wouters
test, Article 101(3) of the Treaty on the Functioning of the EU is applied,
and it prescribes an exemption from the application of Article
101(1). Such justification of the restrictive effects of a specific sports rule
is applied in cases when it is not inherent in the organisation and proper
implementation of competitive sports, which would be justified by the
application of the Wouters test, but the positive effects of the sports rule
nevertheless exceed its restrictive effects (Geeraert, p. 22). For example,
the positive consequences of the application of a certain sports rule can be
reflected in the protection of the health and safety of athletes, or the pro-
tection of the integrity of the sports competition.

In the decision regarding the case of ENIC vs. UEFA, it was as-
sessed that there was no infringement of competition within the meaning
of Article 101(1) of the Treaty on the Functioning of the EU. The legiti-
mate goal of the sports rule that prohibits two or more football clubs par-
ticipating in the same football club competition from being directly or in-
directly controlled by the same entity is to guarantee the integrity of
sports competitions. More precisely, the purpose of the mentioned sports
rule is to ensure the uncertainty of the outcome of the sports competition
and to guarantee the football audience that the matches played are part of
an impartial and fair sports competition.

In the case of Meca-Medina, the attitude taken was that the anti-
doping rules of the 10C, due to the possibility of an unjustified exclusion
of an athlete from sports activities, may have negative effects on the
competition. However, as the goals of the anti-doping rules are primarily
reflected in the need to protect the health of athletes, to ensure the fair-
ness of sports competitions with equal opportunities for all athletes, and
to protect the ethical values of sports, the restrictions provided for by the
anti-doping rules are inherent in the organisation of sports and necessary
for the proper conduct of competitions, and the prescribed penalties are
proportional to the goal that was sought to be achieved by adopting those
rules.

In the Piau case, the General Court did not apply the Wouters test,
but Article 101(3) of the Treaty on the Functioning of the EU. The court
assessed that prescribing the obligation to possess a license and other pre-
requisites for the performance of representation activities in football
transfers limits access to that economic activity and, therefore, affects
competition on the common market. Nevertheless, it is emphasised that
the obligation to possess a license represents a justified restriction of
competition in order to protect the interests of athletes and raise the level
of professional and ethical standards in that activity. Consequently, the
Court found that it was a justified exception, in accordance with Article
101(3) of the Treaty on the Functioning of the EU.
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The Dominant Position of Organisations in the Field of Sports
on the Relevant Market

A dominant position is held by a company that has the power to act, to
a significant extent, independently of its competitors, customers or suppli-
ers. In other words, a dominant position represents the ability, knowledge,
and power of a company to independently determine the terms of exchange,
without taking into account the will and interests of other participants in a
certain market (Vukadinovi¢, 2014, pp. 441-442). It can be enjoyed by one
company independently, or connected to other companies. The dominant po-
sition of the company is determined on the basis of two elements. The first is
the relevant market, which includes the relevant product market and the rele-
vant geographic market. The second is the participation of the company in
the relevant market. Viewed from the aspect of majority physical participa-
tion in the relevant market, a company has a dominant position if its market
share is over 50%, with a market share of over 40% being a serious indicator
of dominance (Besarovi¢, 2010, p. 19).

The relevant product market includes products or services that are
considered interchangeable by consumers, taking into account their char-
acteristics, price and purpose. It is, therefore, about identical or similar,
i.e. competitive, products and services. The procedure for determining the
relevant product market involves an analysis of substitutability on the
demand side, whereby the so-called SSNIP? test is applied. The goal is to
determine the range of products that consumers consider interchangeable
(European Commissions Notice on the Definition of the Relevant Market
for the Purposes of Community competition law, OJ (1997)). The SSNIP
test involves answering the question of whether consumers would, in the
event that the seller of a certain product introduced a relatively small, but
still significant and permanent increase in the price of that product (be-
tween 5% and 10%), turn to the purchase of another product to the extent
of making such a price increase unprofitable. A positive answer would
mean that the two products represent interchangeable products and belong
to the same product market (Doklesti¢, 2010, p. 145).

The relevant geographic market concerns the spatial boundaries of
the area in which a certain conduct will be valued. It includes the territory
where the observed entity carries out its economic activity, and where the
conditions of competition are sufficiently homogeneous for all traders and
can be clearly distinguished from neighbouring areas, wherein the condi-
tions of competition are significantly different.

Acquiring and maintaining a dominant position on the market is
not automatically prohibited and illegal. The abuse of a dominant posi-
tion, i.e. behaviour that distorts competition in an ‘inappropriate’ way, is

3 Small but significant non-transitory increase in price.
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prohibited. Behaviour that abuses a dominant position must exist within
the common market, or on a significant part of it (Besarovi¢, 2010,
20). Article 102 of the Treaty on the Functioning of the EU does not fore-
see possibilities for exceptions to the prohibition of abuse of a dominant
position. However, in practice, the concept of the ‘objective justification’
of appropriate behaviour has been developed. According to this concept,
behaviour that can otherwise be qualified as abuse of a dominant position
can avoid prohibition if the dominant company proves that there are rea-
sons that represent an objective justification for such behaviour
(Doklesti¢, 2010, p. 386). For instance, this concept would hold true for a
company which stopped further delivery of goods to a customer who be-
came a competitor. Also, the ban can be avoided if it is proven that such
behaviour has more positive than negative consequences. This is about
the protection of the ‘overriding interest’. This, for example, can include
the protection of the health and safety of consumers.

Regarding the determination of the relevant product market in sports,
it can be stated that the SSNIP test is not adequate, and a case-by-case ap-
proach is applied (Heikki, 2016, p. 45). In principle, three types of relevant
product markets can be recognised in sports. The first is the market for organ-
ising sports competitions. The second is the supply market, where sports or-
ganisations carry out player transfers. The third is the exploitation market (Pi-
jetlovic, 2015, p. 170), where organisations in the field of sports economical-
ly exploit the activities that accompany the holding of sports events; for ex-
ample, they sell media rights to broadcast sports events, advertising space, or
package deals for sports events. The relevant geographic market in sports is
the territory where the observed sports rule applies.

As competent international sports federations practically have mo-
nopolies in specific sports, there is no doubt that they have a dominant
position on the relevant market. If they were to coordinate their activities
with the members of the federation, it could be said that they have a col-
lective dominant position, which practically means that they have no
competition on the relevant market.

In this sense, in the Piau case, the General Court assessed that
FIFA has a collective dominant position on the market for the provision
of sports agent services. This understanding is based on the fact that the
FIFA rules governing representation in sports transfers are binding for na-
tional football associations that are members of FIFA, as well as for foot-
ball clubs that are members of national football associations. Therefore,
FIFA, national football associations, and football clubs in the market of
representation in sports transfers are economically connected to the extent
that they act as a collective entity vis-a-vis sports agents. If sports agents
were to violate the standardised rules, they would be sanctioned by a ban
on performing the activity of representation in sports transfers. The fact
that FIFA is not a direct user of the services of sports agents is irrelevant
for the application of Article 102 of the Treaty on the Functioning of the
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EU, since FIFA, as an emanation of national football associations and
foothall clubs, is the actual user of the services of sports agents, and acts
on the market of representation in sports transfers through its members.
However, according to the Court’s understanding, there was no abuse of a
collective dominant position on the market in this case, because it was
about justified qualitative restrictions aimed at protecting football players,
and raising professional and ethical standards in the activity of represen-
tation in sports transfers.

On the other hand, the abuse of a dominant position was noted in the
decision in the case of the International Skating Union’s Eligibility Rules, in
which it is pointed out that the ISU is practically the only regulator of skating
at the international level and that it exclusively decides on the organisation of
international competitions in skating. The existence of a dominant position is
indicated by the fact that no independent entity has been able to successfully
enter the market for the organisation and commercial exploitation of interna-
tional competitions in skating sports. Therefore, the sports rules adopted by
the ISU completely eliminated competition, creating an insurmountable bar-
rier for their entry into the relevant market. Consequently, the ISU abused its
dominant position on the market for the organisation and commercial exploi-
tation of international competitions in skating sports, according to Article
102(3) of the Treaty on the Functioning of the EU.

CONCLUSION

Autonomous sports rules represent a set of rules of a private law
nature that regulate the behaviour of all participants in the sports system
when performing sports activities. The effect of sports rules is based on
the autonomy of the will of those who joined together in sports organisa-
tions, i.e. sports federations, and their legal validity is regulated by the
provisions of the Law on Sports. In addition to the protection of the pro-
claimed sports goals, sports organisations try to fortify their economic in-
terests with the sports rules they adopt. Thus, they can impose certain re-
strictions on other participants in the sports system. Apart from the justi-
fied sports restrictions, these can also include the unjustified commercial
restrictions on competition. Considering that the pyramidal structure of
modern sports practically allows the sports federation that is at the top of
the organisational pyramid at the international level to enjoy monopoly,
and that organisations in the field of sports at a lower level are subordi-
nate to those at a higher level, sports rules can have far-reaching conse-
guences in limiting competition in the market of sports competition or-
ganisation. Therefore, any sporting rule that has an economic effect may
be subject to an assessment of compliance with the Community competi-
tion law. Hence, whether the restrictive effects of a certain sports rule are
inherent in the organisation of sports and the proper performance of
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sports activities, and whether they are proportional to the valid sporting
interest that was sought to be achieved by the adoption of that rule should
be determined in each individual case. Unless the sports federation that
has a dominant position fails to prove that there are reasons that represent
an ‘objective justification’ for such behaviour, or that it is a matter of pro-
tecting a ‘predominant interest’, such behaviour is considered an abuse of
a dominant position on the market for the organisation and commercial
exploitation of sports competitions. These reasons can, for example, be
the protection of the health and safety of athletes, or the protection of the
ethical values of sports or the integrity of sports competitions.
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INPABHU 3HAYAJ IIPUMEHE [IPABA KOHKYPEHIIUJE
EBPOIICKE YHHUJE HA CIIOPTCKA IIPABUJIA

3opan Bykosuh
Yuusepsuret y Kparyjesuy, [IpaBau ¢akynrer, Kparyjesau, Cpbuja

Pe3ume

AyTOHOMHA CHOpPTCKa TpaBHia MPEICTaBIbajy CKyIl MpaBUia MPHBATHOIPABHOT Ka-
pakrepa kojuma ce ypehyje MoHaIame CBHX YYECHHKA y CHCTEMY CIOpTa MPUIMKOM
00aBJbamka CHOPTCKIX aKTHBHOCTH M JEMATHOCTH. JIgjCTBO CIIOPTCKUX IpaBHIIA 3aCHUBA
Ce Ha ayTOHOMHjH BOJbE OHMX KOJH Cy C€ YIPY)KHIIH y CIIOPTCKE OpPraHHU3aIdje, OHOCHO
CIIOPTCKE CaBe3e, a BHXOBA NIPABHA BAKHOCT HOPMHUPAHa je ozipenidaMa 3aKoHa O CIOpTY.
Iopen 3amTuTe NPOKIAMOBAHNX CIIOPTCKUX LIMJBEBA, CIIOPTCKE OpraHU3alje HacToje aa
CIIOPTCKHM TIPaBHIIMMa Koja yCBajajy IITUTE U CBOje eKOHOMCKe HHTepece. Time ocTaimimM
YUYECHHIIMMA y CHCTEMY CIIOPTa MOTy HaMeTaTH M3BeCHA orpanndema. OCHM OmpaBIaHKuX
CIIOPTCKHX OTPaHUYEra, TO MOTy OHTH M HEONpaBaHa KOMEPLHjadHa OrpaHNIeHa KOH-
kyperumje. C 003upoM [1a MIpaMHUAANIHA CTPYKTypa CaBPEMEHOT CIIOpTa MPAaKTHYHO OMO-
ryhaBa MOHOIIOJ CIIOPTCKOM CaBe3y KOjH je Ha Mel)yHapOoTHOM HHMBOY Ha BPXY OpraHM3a-
LIMOHE NUpaMUJIE, T Ja Cy OpraHu3aluje y o0nacTH ClopTa Ha HWKeM HUBOY rozpeheHe
OHMMa Ha BHIIIEM HHBOY, CIIOPTCKA INpaBWIa MOTY MMAaTH JAIEKOCEKHE IMOCIEIHIe Y
TIpaBIly OrpaHUYEeH-a KOHKYpPEHIMje Ha TPXKUIITY OpPraHW30Bama CHOPTCKUX TaKMUYEHA.
Crora cBaKo CHOPTCKO TIPaBHIIO KOjé UMa €KOHOMCKO JI€jCTBO MOXKE OMTH TIOZUIOKHO MPo-
LIeHN ycKiTal)eHOCTH ca KOMyHHTapHHM NPaBoM KOHKypeHnuje. Jlakie, y cBakoM ciiydajy
MoHaoco0 Tpeda YTBPAUTH A JIU Cy PECTPUKTUBHHM YUHHIIM ofipeheHor cropTcKor npaBu-
Jla CBOJCTBEHH OPraHM3aLWj! CIIOPTA, MPABUITHOM 00aBJbamby CIIOPTCKUX aKTHBHOCTH, TE
J1a 71 Cy NPONOPLMOHATHU BaJbaHOM CIIOPTCKOM MHTEPECY KOjH ce xelneo noctuhu ycpa-
jameM Tor mpaBuia. Y CyNpOTHOM, Pajy ce O 3JI0yHOTPeOH JOMHHAHTHOT NOJIOXKaja Ha
TPXKHIITY OPraHM30Bamka M KOMEpLHMjaJlHe eKCIUIOaTalllje CIIOPTCKUX TaKMUYEHa, OCUM
YKOJIMKO CIIOPTCKH CaBe3 KOjH MMa JOMHUHAHTHH TI0JIOKaj He yCIe Jia JOKaKe Ja MOCToje
Pasio3u KOjH TpeNCTaBIbajy ,,00j€KTHBHO OIpaBIame’ 32 TAKBO IMOHAIIAE, MM 1A je ped
0 3aIlTUTH ,,IPETeKHUjeT HHTepeca’. Tu pa3nos3n, Ha IpUMep, MOTy OWTH 3aIlTUTA 31paB-
Jba 11 6e30eHOCTH CTIOPTUCTA, MK 3AIITUTA €THIKHUX BPEJHOCTH CIIOPTA WITH HHTETPUTETA
CITOPTCKOT TAaKMHUIEHA.


http://www.sportrecht.com/

INSTRUCTIONS FOR AUTHORS ON PAPER PREPARATION

Formatting. Papers should be sent as Microsoft Office Word files
(version 2000, 2003, 2007), font Times New Roman, font size 12. Page
setup margins should be 2.5 cm (top, bottom) and 2.5 cm (left, right),
paper size A4 (210 mm x 297 mm).Paragraphs should be formatted with
line spacing 1.5, and justified (Format, Paragraph, Indents and Spacing,
Alignment, Justified). Do not break words at the end of the line.

Paper length. Research papers should not exceed 37.000 characters
(spaces included), and reviews should not be longer than 8.000 characters
(spaces included).

Language, alphabet. The languages of publication in the TEME is
English (font Times New Roman). Contributions be rejected if the
language is not at the appropriate level of correctness and style. If the
authors wish to increase the visibility of their papers, they are supposed to
submit Serbian version of the article as well (as Supplementary file -
Word format, using the Cyrillic alphabet).

PAPER

The author should remove from the text of the paper all the details
that could identify him/her as the author. Authors must enter all the
necessary data during the electronic submission of the paper.

PAPER STRUCTURE

»  Paper title in English

»  Abstract in English 100 to 250 words, followed by 5 key words.

»  The title and the abstract of the paper should be directly linked to
the paper content, with no information that would identify the author(s) of
the paper.

»  Paper title in Serbian

» Abstract in Serbian, followed by 5 key words.

»  The paper should follow the IMRAD structure (Introduction,
Methods, Results and Discussion), when it presents an empirical study

» Paper body should not contain more than three levels of sub-
division into sections and sub-sections. Level one sections should be
introduced by headings printed in Italic and in CAPITAL LETTERS,
formatted as centred. Level two sections should be introduced by
headings in Italic, with the initial capital letter, formatted as centred.
Level-one and level-two headings should be separated from the previous
text by one line. Level three sections should be introduced by a heading
printed in Italic, but placed as a regular paragraph, separated by a full-
stop from the text that follows.

Each paragraph should have the first line indented (1 cm).
In-text citations: Whenever referring to a source (monograph, article,

statistical source), the author should cite the source in the text, using the



author-date system (Surname, year of publication, pages referred to, all in
brackets) — Please, refer to the table at the end of these Instructions.

= When referring to several works by the same author, provide all
the years of publication chronologically after the author's name. If there
are several works by the same author published the same year, provide
further specification using letters (a, b,...) after the year of publication:
"...confirming this hypothesis (Wuthnow, 1987a, p. 32)...".

= When referring to several works by different authors, provide the
authors' names in brackets following the alphabetical order, separating
authors by semi-colon: "... several studies were central to this question
(Jaksi¢, 1993; Iannaccone, 1994; Stark and Finke, 2000)."

Direct quotations can be included in the text if not longer than 20
words. Longer quotations should be given as separate paragraphs, spaced-
out from the previous and following text, and with the following
formatting: Format, Paragraph, Indents and Spacing, Left 1 cm, Right 1
cm, Line spacing — Single; for instance:

To explain how “culture through language affects the way we think
and communicate with others of different background” (Gumperz, 2001,
p. 35), Gumperz states:

“Conversational inference is partly a matter of a priori extra-
textual knowledge, stereotypes and attitudes, but it is also to a
large extent constructed through talk” (Gumperz, 2001, p.37).”

It is crucial that the in-text citations and references should
match the literature listed at the end of the paper. All in-text citations
and references must be listed in the References, and the References
must not contain sources not referred to or cited in the text. The
bibliography listed at the end of the paper should contain author names
and source titles in original languages and alphabets, without translation.

Tables, graphs, and figures. Tables, graphs and figures should be
numbered (sequentially), with captions explaining their content. Captions
should precede tables, but follow graphs and figures. Graphs and figures
must be clearly visible in the text, so they should be provided in 300dpi
resolution. Graphs and figures must be single objects (no Drawing
elements added). Where necessary, mathematical formulas should be
added to the text using Microsoft Equation Editor.

Appendices. should be marked by letters (sequentially), e.g.
Appendix A, Appendix B etc., and should contain a title describing the
content of the appendix. When there is only one appendix, no letters are
necessary in its title (only "Appendix").

»  Literature (References). A complete list of references should be
provided as a separate section at the end of the paper. The references
should be listed in accordance with the APA Style. The references should
be listed alphabetically, by the authors’ last (family) names. For
publication titles in Serbian, the English translation should also be



provided in brackets. The works by the same author should be listed
chronologically (from the most to the least recent ones). Wherever
possible, provide the DOI number, too, in addition to other reference data.

» Summary in Serbian. Please provide a summary at the end of
the paper, after the References section. The summary should not be
longer than 1/10 of the paper (i.e. 2,000 to 3,700 characters). The
summary should be formatted as Italic, with single line spacing.

EXAMPLES OF SOURCE QUOTING AND REFERENCING:

| Journal papers and articles — 1 author |

In-text citation:

(Manouselis, 2008), i.e. (Manouselis, 2008, p. 55)

In ‘References’:

Manouselis, N. (2008). Deploying and evaluating multiattribute product
recommendation in e-markets. International Journal of Management &
Decision Making, 9, 43-61. doi:10.1504/IJIMDM.2008.016041

| Journal papers and articles — 2 to 6 authors |

In-text citation:

First reference: (Ux4, Paul, & Febrero, 2011)

Subsequent references: (Ux0 et al., 2011)

In ‘References’:

Ux6, J., Padl, J., & Febrero, E. (2011). Current account imbalances in the
monetary union and the great recession: Causes and policies.
Panoeconomicus, 58(5), 571-592.

| Journal papers and articles — more than 6 authors |

In-text citation:

(Cummings et al., 2010, p. 833)

In ‘References’:

Cummings, E., Schermerhorn, A., Merrilees, C., Goeke-Morey, M., Shirlow,
P., & Cairns, E. (2010). Political violence and child adjustment in
Northern Ireland: Testing pathways in a social-ecological model
including single-and two-parent families. Developmental Psychology,
46, 827-841. doi: 10.1037/a0019668

| Book — 1 author |

In-text citation:

(Heschl, 2001, p. 33)

In ‘References’:

Heschl, A. (2001). The intelligent genome: On the origin of the human mind
by mutation and selection. New York, NY: Springer-Verlag.

| Book — edited volume |

In-text citation:

(Lenzenweger & Hooley, 2002)




In ‘References’:

Lenzenweger, M. F., & Hooley, J. M. (Eds.). (2002). Principles of
experimental psychopathology: Essays in honor of Brendan A. Maher.
Washington, DC: American Psychological Association.

| Paper or chapter in an edited volume |

In-text citation:

(Cvitkovi¢, 2007)

In ‘References’:

Cvitkovic, 1. (2007). Katolicizam [Catholicism]. U A. Mimica i M.
Bogdanovi¢ (Prir.), Socioloski recnik [Dictionary of Sociology] (str.
226-227). Beograd: Zavod za udZbenike.

| Encyclopaedia entry |

In-text citation:

(Lindgren, 2001)

In ‘References’:

Lindgren, H. C. (2001). Stereotyping. In The Corsini encyclopedia of
psychology and behavioral science (Vol. 4, pp. 1617-1618). New
York, NY: Wiley.

| Papers in Conference Proceedings |

In-text citation:

(Bubanj, 2010)

In ‘References’:

Bubanj, S., Milenkovi¢, S., Stankovi¢, R., Bubanj, R., Atanaskovi¢, A.,
Zivanovi¢, P. et al. (2010). Correlation of explosive strength and frontal
postural status. In: Stankovi¢, R. (Ed.): XIV International Scientific
Congress FIS Comunications 2010 in Sport, Physical Education and
Recreation (191-196). Nis: University of Ni§, Faculty of Sport and
Physical Education.

| PhD Dissertations, MA Theses |

In-text citation:

(Gibson, 2007)

In ‘References’:

Gibson, L. S. (2007). Considering critical thinking and History 12: One
teacher’s story (Master’s thesis). Retrieved from https://circle.ubc.ca/

[ Institutions as authors |

In-text citation:

(PeryGmuku 3aBoJ 3a cTaTUCTUKY, 2011)

In ‘References’:

Peny6nuuku 3aBoji 32 CTaTUCTUKY. Meceunu cmamucmuuku ounmen. bp.
11 (2011).

| Laws |

In-text citation:

(3akoH 0 OCHOBaMa CHCTeMa BaclUTama M 00paszoBama, 2004, wr. 5, cr. 2,
Tad. 3.)




In ‘References’:

3aKOH O OCHOBaMa CHCTEMa BaclUTama U oOpa3oBama, CiyxOeHH
rnacuuk PC. Bp. 62 (2004)

| Legal and other documents |

In-text citation:

(Legal Consequences for States of the Continued Presence of South
Africa in Namibia (South West Africa) notwithstanding Security
Council Resolution 276, 1971)

In ‘References’:

Legal Consequences for States of the Continued Presence of South Africa
in Namibia (South West Africa) notwithstanding Security Council
Resolution 276, (1970), ICJ Reports (1971) 12, at 14

Please refer to:
Publication Manual of the American Psychological Association,

6th Edition, 2009;

http://www.library.cornell.edu/resrch/citmanage/apa

NOTES

e  TEME publishes original research papers and scientific and review
papers which have been approved by at least two reviewers in the
blind peer review procedure.

e  For papers with more than 2 authors (for theoretical papers) or 3
authors (empirical papers), please attach a written statement of each
author’s individual contribution to the paper.

e  TEME will publish only one paper by the same author in one year
(except for book reviews and commentaries).

e  Submitted papers which do not comply with these Instructions will
not be included in the blind peer review procedure.
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anonymous reviewers' comments.
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Author's statement. Together with the submission, the authors should
send a signed Author's statement form (signed and scanned, in the pdf
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