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Original scientific paper

STUDENT PERCEPTION OF ROLE OF SPORT 
AT UNIVERSITY

UDK 316.644-057.875:796

Milan Nešić1

Faculty of Sport and Tourism, Novi Sad, Serbia

Branimir Nešić
Sports Academy, Belgrade, Serbia

Abstract: The concept of university sports in Serbia is still dominantly based on 
occasional sports manifestations (competitions) for students. Mostly in the shape of 
single ad-hoc tournaments in different areas of sport or as competitions of student 
athletes within the University sports association. The current position of a majority 
of student population in terms of university sports in Serbia can be characterized as 
passive (spectators), while direct participants, who are recruited from the field of ac-
tive competitive sports, have this only as an “additional” obligation  within the sport 
they already practice in “their” sport clubs. Therefore, students’ perception of the 
role of sports/physical activity at university represents a very important determinant 
for creating adequate (new) program contents, concepts and for the implementation 
of physical education in higher education institutions in Serbia. The goal of this 
research, which is realised as an empirical non-experimental study, is to identify 
the attitude and opinion of students about the role of sport and organized physical 
exercising at university. The sample involved 227 students at the University of Novi 
Sad and Educons University from Sremska Kamenica. Survey was used as the basic 
research technique, and the instrument was constructed as a questionnaire whose 
basic semantic structure was based on similar instruments used in a few earlier stud-
ies. The results showed that the currently trend indicates a drop in regular practice 
of sport after enrolment in faculty, but youth positively perceive the role of sports at 
higher education institutions, clearly recognizing its importance in social interac-
tion. Therefore, pedagogical implications of this research can certainly dominantly 
relate to management structures of higher education institutions in shape of a clear 
message about the necessity to introduce more intense education of all education 

1  mnesic08@yahoo.com
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stakeholders about the values and importance of physical activity (physical exer-
cising) of youth. In that context, they also encourage changes in overall education 
policy in Serbia.

Keywords: university sports, students, education 

INTRODUCTION 

The existence of sports (in the widest context of understanding) in 
higher education institutions, especially physical education (in organized and 
regular forms of physical exercise) needs to be treated as a determinant of a 
specific multidimensional system where education, moral, ethical, aesthetic 
and socially responsible aspects, necessary for the correct formation of young 
people into complete personae, complement each other. Using all potentials 
of sports science (mainly in the field of movement-functional structures) sport 
and physical education (exercising) at universities need to have a role of a 
specific corrector of balance, which can today clearly be viewed as imbalance 
between a person’s physical and other dimensions. Especially in the view of 
global presence hypokinesia which dramatically threatens health of youth 
(Nesic, 2013). One of the important reasons for directing the attention of the 
academic public to the values of sport and its presence at university, lies in 
the recognized trend of youth inactivity. Today, this increasingly pronounced 
phenomenon is explicitly positioned as a global problem. The trend of reduced 
physical activity (physical exercise) is particularly notable in the period of 
transfer from high school environment (where physical education at least ex-
ists as a regular subject) into university (organized physical exercise doesn’t 
exist as a compulsory concept during studies) which is confirmed by a few 
more recent studies (Andrijasevic, Pausic, Bavcevic and Ciliga, 2005; Siric, 
Blazevic and Vladovic, 2009; Nesic and Kuburovic, 2011; Nesic, 2012; Lolic, 
Nesic, Srdic and Fratric, 2012; Nesic, Srdic and Fratric, 2013; Colleen, Conley, 
Travers and Bryant, 2013; Popeska, Janevik-Ivanovska, Barbarev and Jovano-
va-Mitkovska, 2014; Popeska and Sivevska, 2016; Malcic and Maric-Jurisin, 
2018). 

In the former academic environment of Serbia/Vojvodina (within for-
mer Yugoslavia) physical education (sports) was given a huge importance. 
Faculties and colleges were recognized as places nurturing the activities and 
values of university sports creativity.  However, after 1998 (when the Law on 
Universities was passed) sport activities in the academic area of Serbia were 
almost extinct. Few sports sections and associations, which still existed after 
this period, were more of an expression of elements and routines, i.e. an en-
deavour of individual activists-enthusiasts, than a well-designed and purpose-
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ful part of the higher education system. Even the more active private initiative 
in the field of academic education in Serbia in this segment didn’t make any 
important contribution.

Despite the fact that in the past few years, there are indications of a 
more active relation to university sports, which is defined as a strategic pri-
ority in the area of sports (Strategy, 2015), the return of physical education 
in the shape of organized physical exercise to higher education institutions 
in Serbia/Vojvodina still has not explicitly occur. Even though universities 
support certain forms of sports activity on paper, supporting student sport 
competitions (which are mainly occasional and/or ad-hoc activities of student 
organizations or the University Sports Association as a non-governmental 
organization), physical exercise (organized form of kinesiology activities) is 
still not incorporated into the work of faculties and colleges. Unlike other 
countries in the region (example: Croatia) where different models of organized 
kinesiology activities are a compulsory part of studies in specific semesters 
(Gelemovic and Svoboda, 2010; Granic, Hraste and Markovic, 2014), in Ser-
bia/Vojvodina education content connected to kinesiology activities is includ-
ed only in higher education institutions (faculties and colleges) which, by their 
nature, educate sport professionals (Faculty of Sport and Physical education). 
At others (known as “non-kinesiology” faculties), only individual positive ex-
amples can be singled out2.

So far in the frame of the academic community of Serbia/Vojvodina 
there has not been enough will, and consequently, there has been a lack of 
concordance to give this topic the necessary (and much bigger) attention. Un-
til now, faculties and colleges mostly dealt with the questions of existential 
character, also problems of personal functioning and surviving in the higher 
education market. Resolving the position of university sport and reaffirming 
its values at university requires joint effort of competent government insti-
tutions and the entire Serbian academic area (Rados and Nesic, 2010). With 
this attitude of the professional and scientific public, the intentions of the Bo-
logna process should definitely be kept in mind, as the premise “student in 
the center of attention” has to be understood and treated in a comprehensive 
way. In other words, the needs and interests of students have to be identified, 
appreciated and satisfied in all forms during their academic life, not just, as 
it is now, only within the education process. In this sense, identifying their 
interests and preferences in regard to sports/kinesiology content has to be the 
basis for creating an “offer” of extracurricular activities in higher education 
institutions. And also a reason to more intensely detect the purposefulness of 
the reaffirmation of the idea to introduce of physical exercise (physical educa-

2 In AP Vojvodina (R. Serbia) only the curriculum of the Faculty of Economy in Subotica (of 
all “non-kinesiology” faculties) includes courses such as Collective sports, Individual sports 
and Activities in nature, which participate in the ECTS credit system
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tion classes) as a component of the curricula at higher education institutions 
in Serbia/Vojvodina. In that context, the authors recognized the need for this 
research, and created the framework of the empirical part of the study.

METHOD

The research was conducted as an empirical non-experimental study 
(Survey). The goal was to identify the attitudes and thoughts of students about 
the role of sport and organized physical exercise at university. The sample 
of examinees was taken from the population of students in two Vojvodina’s 
universities (University of Novi Sad and Educons University from Sremska 
Kamenica), formed from randomly selected examinees who were at their fac-
ulties at the time of collecting data, comprising a sample of 227 examinees in 
total. The study included a total of 8 faculties, which in line with the nature 
of the research were sub sampled in two groups: (1) faculties whose education 
programs dominantly cover the area of physical education and sports, on this 
occasion named as “Kinesiology faculties” (the Faculty of Sports and Tourism 
and the Faculty of Sports and Physical Education from Novi Sad, and also the 
Study Group for Sports Coaches of the College for Educators and Coaches 
from Subotica) and (2) faculties from other scientific fields, in the research 
referred to as “Non-kinesiology faculties” (the Faculty of Technical Science, 
the Faculty of Sciences, the Faculty of Agriculture, the Faculty of Philosophy 
and the Faculty of Medicine, all in Novi Sad).

As part of the empirical part of the research, survey was used as basic 
research technique, and the instrument was constructed in the form of ques-
tionnaire, whose basic semantic structure was found on similar instruments 
used in earlier studies (Nesic, Fratric and Ilic, 2010; Nesic and Kuburovic, 
2011; Nesic, Srdic and Fratric, 2013), additionally itemized for this research. 
The variables were divided into two groups: (1) independent (specific personal 
characteristics of the examinee – the faculty they attend) and (2) dependent 
(attitudes of examinees regarding certain aspects of sport at university). A 
part of the questionnaire which was used for the evaluation of attitudes re-
garding university sports was constructed in the shape of a 10-degree scale 
(Likert type), where value 1 (one) expressed the lowest, while 10 (ten) ex-
pressed the highest degree of agreement with an item indicator (a claim). A 
total of 13 item-indicators was formed, with the following content (claims): 1) 
Compulsory sports activities at faculties would represent unnecessary pres-
sure for students (S1);  2) Instead of compulsory classes of physical education 
at faculty, student should be more supported to voluntarily workout in fitness 
centres (S2); 3) Sports activities of students within their faculty would enable 
them to get to know their colleagues better (S3); 4) Doing sports at faculty 
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would disturb students during exam periods (S4); 5) Sports competitions at 
universities would be just “a waste” of time and money (S5); 6) University 
sport in Serbia involves just a small number of students (S6); 7) At faculties, 
there should be compulsory classes of sport activities - physical education 
(S7); 8) Sports competitions between faculties should be organized more fre-
quently (S8); 9) Compulsory physical education classes should be introduced 
into the system of ECTS points (S9); 10) The faculty should organize com-
pulsory sports activities for students at least two times a week (S10); 11) Elite 
athletes should have special treatment if compulsory physical education was 
introduced at the faculty (S11); 12) Sports activities at the faculty should only 
be a matter of students’ personal preference (S12); 13) It is better that students 
have compulsory physical education, even if they would go there unwillingly, 
than to be physically inactive (S13).

The evaluation of the results was published with the application of ade-
quate statistical procedures which were adjusted to the nature of the empirical 
data. For all the variables whose data was expressed with minimally ordinal 
level of measuring, representative measurements of central tendencies and 
measurements of variability were calculated - arithmetic mean (Mean) and 
standard deviation (Std. Dev.) while distributional frequency was used for the 
variables expressed with a nominal level of measurement. For testing the im-
portance of differences between scalar averages derived for different subsam-
ples, a single factor analysis of variance (ANOVA) was applied, while the chi-
square test (Chi-Square) was used to test differences between the distribution 
of empirical frequencies of answers of different categories.

The character of the research also required to observe certain character-
istics of examinees, primarily from the aspect of their faculty differentiation. In 
this research, which included a total of 227 examinees, most examinees were 
male (M=58.6%; F=41.4%). In relation to faculty profiling, there were more 
students from kinesiology faculties (63.4%). This is, above all, a consequence 
of the sample availability, not a tendency toward a specific interest according 
to the study program.  In any case, samples can be considered as relevant in the 
context of belonging to the student population and characteristics of Vojvodi-
na’s academic field. The average age of the examinees was 23.18 years.

In terms of the specific characteristics of the samples in relation to 
the habit of engaging in physical exercise and doing sports before enrolment 
in faculty, it is evident that most of them regularly did sports (57.7%). In this 
group of examinees, as expected, students of kinesiology faculties were dom-
inant (45.8%). About a third of examinees (29.1%) exercised occasionally, 
while 13.2% were active only at physical education classes in their schools 
(Table 1). In this context the frequency of doing sport and/or sports/recrea-
tional activities after enrolment in faculty was also identified, i.e. in the peri-
od during their studies. What is clearly noticeable is a drop of regular active 
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engagement in sports (18.9%), while physical exercise dominantly moves to 
the categories of regular (26.9%) and occasional (27.3%) forms of sports-rec-
reational activities (Table 2). The perceived differences between subsamples 
of students with different faculty profiling were also noticed at a statistically 
important level (Sig.= .000). These results were in accordance with some ear-
lier studies which speaks in favour of reduced interest of student population 
in regular sports activities, i.e. a deficit of regular physical activity in their 
free time (Group of authors, 2006; Stepanovic-Ilic, Videnovic and Plut, 2009; 
Nesic and Kuburovic, 2011).

Table 1. Sample characteristics - physical activity before enrolling in 
faculty/college

Physical activity before 
enrolling in faculty/college

Type of faculty
Ʃ

Kinesiology Non-kinesiology  
Exercise only at physical 
education classes

8 22 30
3,5% 9,7% 13,2%

Periodically training at a club or 
sports school

32 34 66
14,1% 15,0% 29,1%

Regular engagement in sports 
and competitions

104 27 131
45,8% 11,9% 57,7%

Ʃ
144 83 227

63,4% 36,6% 100,0%
χ2= 38,221         Sig. = ,000

χ2 – chi square value
Sig. – identified level of statistical significance
the level of significance of statistical inferences  - (p<,05)

Table 2. Sample characteristics– perception of current daily physical 
activities

Current daily physical activity
Type of faculty Ʃ

Kinesiology Non-kinesiology 

Does not exercise,  
does not play sports

5 4 9
2,2% 1,8% 4,0%

Exercises rarely
16 36 52

7,0% 15,9% 22,9%

Exercises periodically
32 30 62

14,1% 13,2% 27,3%

Exercises regularly
55 6 61

24,2% 2,6% 26,9%
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Trains and competes every day
36 7 43

15,9% 3,1% 18,9%

Ʃ
144 83 227

63,4% 36,6% 100,0%
χ2= 58,223        Sig. = ,000

χ2 – chi square value
Sig. – identified level of statistical significance
the level of significance of statistical inferences  - (p<,05)

Different aspects of the role of sports at university were valued by the 
examinees by giving answers to thirteen item-indicators, where they expressed 
their attitude that reflects their actual perception of this problem. The results 
of the scale as a whole clearly indicate that students have a positively oriented 
attitude to the role and importance of sports at university (6.65), but that the 
intensity of positivity of attitudes significantly differentiated (also at statisti-
cal level of importance; Sig. = .000) in relation to the group of faculties. As 
expected, significantly higher intensity of positive attitudes (for the scale as 
a whole) is expressed by students of kinesiology faculties (7.04), compared to 
students from non-kinesiology faculties (5.98). This general orientation of the 
prominence of attitudes towards university sports gets its clearer explanation 
when individual indicators are analysed (they can also be viewed as character-
istic mini scales) (Table 3). Extremely positive evaluation in both subsamples is 
observed in indicators that indicate the perception of sports at the university as 
an activity that has a dominant socializing role, or as a useful means of social 
interaction (Sports activities of students within the faculty would contribute 
to better acquaintance with colleagues / S3 = 8.17; and Sports competitions 
between faculties should be organized as often as possible / S8 = 8.10). Also, it 
is noted that both subsamples do not perceive sports at university as an activity 
that would have disruptive connotations in relation to basic student obligations 
during the school year, which is confirmed by scalar averages of indicators (S1 
= 3.51; S2 = 4.80; S4 = 3.64; S5 = 2.47). That is, in the inverse interpretation of 
their semantic basis, the role of sports is not perceived as a disruptive factor in 
relation to semester and exam obligations, and sports competitions at university 
would not be an unnecessary "waste of time and money". On the other hand, 
students from different groups of faculties have a slightly different perception of 
certain aspects of the role of sports within the university, which primarily relate 
to the possible benefits for certain groups of students. Thus, for example, stu-
dents of kinesiology faculties believe that elite athletes should have a somewhat 
more privileged treatment compared to other students if compulsory physical 
education classes were introduced at the faculties (S11 = 6.85 / 4.54), which is 
understandable given their more intense involvement in sports. On the other 
hand, students of non-kinesiology faculties are less "in the mood" to introduce 
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sports activities or physical education classes at faculties as a mandatory cate-
gory (S7 = 8.07 / 5.87), which corresponds to the opinion on the prevalence of 
evaluation of possible physical education classes through the system of ECTS 
credits (S9 = 7.51 / 4.49). A significant difference can be noticed in the question 
of the possible way of realization of physical education, where students of ki-
nesiology faculties mostly think that it should be a compulsory category for all 
students, and not exclusively a matter of personal choice (S10 = 7.93 / 5.20 and 
S12 = 5.91 / 7.81). However, both subsamples of respondents similarly (positive-
ly) perceive the role of physical education in raising the quality of life, i.e. its 
potential benefits as a means of compensating for the negative consequences of 
modern youth life, primarily hypokinesia (S13 = 7.76 / 6.67). 

Table 3. Student perception of university sports

Indicator
Type of faculty (Sv)

∑ (Sv) F Sig.
Kinesiology Non-kinesiology 

S1 3,17 4,10 3,51 4,968 ,027
S2 4,47 5,37 4,80 4,562 ,034
S3 8,33 7,90 8,17 2,141 ,145
S4 3,35 4,16 3,64 4,477 ,035
S5 2,69 2,08 2,47 4,076 ,045
S6 6,40 6,24 6,34 ,164 ,686
S7 8,07 5,87 7,26 31,204 ,000
S8 8,53 7,35 8,10 12,196 ,001
S9 7,51 4,49 6,41 46,662 ,000
S10 7,93 5,20 6,93 48,233 ,000
S11 6,85 4,54 6,00 31,516 ,000
S12 5,91 7,81 6,60 23,097 ,000
S13 7,76 6,67 7,36 6,984 ,009
∑ 7,04 5,98 6,65 52,884 ,000

F – coefficient of variance
Sv – Middle value
Sig. – identified level of statistical significance
the level of significance of statistical inferences - (p<,05)

Some previous research and studies (Stepanović, Videnović and Plut, 
2009; Lolić, Nešić, Srdić and Fratrić, 2012; Pehlić, 2014; Nešić, Srdić and 
Jezdimirović, 2016) have found that the trend of physical inactivity is gener-
ally very present in young people, including in Serbia (Vojvodina), which cer-
tainly has a student population. Therefore, in our research, it was interesting 
to determine the basic reasons for potential lack of participation in organized 
forms of physical exercise within the faculty. Respondents evaluated this seg-
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ment of their perception with scores on a five-point scale (score 1 = lowest 
importance of indicators, up to 5 = highest importance of indicators). The 
results show that students see as the most important reasons for not practicing 
sports and physical exercise within the faculty: poor or non-existent sports in-
frastructure in higher education institutions (overall scalar processes are very 
high: lack of training conditions at the faculty = 4.11; unsatisfactory quality 
of exercise space = 4.00) (Table 4). In this context, no statistically significant 
differences were recorded between subsamples (Item 8 / Sig. = .267 and Item 
2 / Sig. = .434), which may indicate the presence of a generally negative per-
ception of material and spatial conditions that faculties provide in terms of 
potential reaffirmation of sport and physical education at university.

Table 4. Possible reasons for rejecting physical exercise at faculty

No Reason for  
not exercising

Type of faculty 
Ʃ  

(Sv) F Sig.Kinesiology 
(Sv)

Non-kinesiology  
(Sv)

1. Loss of valuable time for 
studying 2,51 2,72 2,59 1,345 ,247

2. Unsatisfactory quality of 
exercise space 4,03 3,93 4,00 ,616 ,434

3. Low hygiene in sports 
facilities 2,67 2,23 2,51 6,575 ,011

4.
Insufficient information 
about importance of 
exercise

3,80 2,83 3,44 27,794 ,000

5. Aversion to sports 2,72 2,35 2,59 4,382 ,037

6. Interference with use of 
free time 2,92 2,77 2,86 ,604 ,438

7. Aversion to group exercise 2,65 2,36 2,54 2,661 ,104

8.
Non-existence of 
conditions for practice at 
faculty

4,06 4,20 4,11 1,239 ,267

9. Lack of money 2,94 3,31 3,07 4,221 ,041

10. Limited offer of exercise 
programs 3,76 3,66 3,73 ,436 ,510

F – coefficient of variance
Sv – mean
Sig. – identified level of statistical significance
the level of significance of statistical inferences - (p<,05)
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DISCUSSION

The source of the reasons for the still vaguely defined conceptions of 
the systemic organization of sports (physical exercise) within the universi-
ties in Serbia can be viewed multidimensionally. From conceptual and or-
ganizational factors (normative regulation through laws and bylaws of higher 
education, interdepartmental (non) cooperation of the state apparatus on the 
implementation of a clear concept of physical education and sports at univer-
sities, etc.), through infrastructural factors (sports and university infrastruc-
ture, material conditions) for the realization of kinesiology programs at fac-
ulties, the way of hiring professional staff of kinesiology provenance, etc.), to 
socio-environmental factors (life habits and lifestyles of young people, social 
trends, living and working environment, economic power of the population, 
etc.). Also, one of the important questions is the way of implementing the idea 
of reaffirmation of sports / physical exercise at higher education institutions 
in Serbia / Vojvodina: is the "winning combination" a normative-compulsory 
form (to impose physical exercise through a system of compulsory university 
content) or is it individual-decision-making way (the student decides on the 
way and form of kinesiology contents that they can practice at "their" faculty; 
the higher education institution only provides material-spatial conditions for 
conducting sports programs).

Currently, the concept of university sports in Serbia is predominantly 
based on occasional sports events (competitions) of the student population. Ei-
ther in the form of individual ad-hock tournaments in different sports which, 
for various motives or reasons (usually when celebrating some important 
dates of a particular higher education institution) are independently organized 
by faculties or as student-athlete competitions within the organizational form 
of the University Sports Federation of Serbia (as part of an international sports 
organization FISU). This means that the phrase university sport manifests 
itself, essentially, as the engagement of active athletes who are also students, 
and not as the reflection of a system in which most students are regularly 
athletically active at "their" faculty (and sports competitions are only a conse-
quence of regular physical education and tailored to the characteristics of the 
participants). In other words, the current position of the majority of the student 
population within university sports in Serbia can be characterized as passive 
(spectator), while the direct participants have only an "additional" obligation 
to sports that they already actively practice within "their" sports clubs. 

In Serbia, the importance of university sports is emphasized declara-
tively, at the level of goals and tasks set in the government document Sports 
Development Strategy (significant improvement of university sports; pro-
viding special conditions when enrolling into higher education institutions 



15

Milan Nešić, Branimir Nešić:  
STUDENT PERCEPTION OF ROLE OF SPORT AT UNIVERSITY

and special study conditions (in accordance with the law) for elite athletes); 
improving material and technical conditions for the implementation of uni-
versity sports activities, increasing the number of sports sections and other 
extracurricular sports activities within university sports, increasing student 
participation in university sports competitions, improving professional ped-
agogical work and improving institutional cooperation in university sports, 
encouraging more intensive involvement of local self-government units in 
the realization and improvement of university sports; etc.) (Strategy, 2015). 
Although quite well and affirmatively defined goals and tasks, through the 
additional appointment of stakeholders in the Action Plan for the period 2014-
2018, in the real environment and current practice, specific determinants for 
their implementation (as well as the implementation itself) within the higher 
education system have not received their real vitality. In Croatia, for example, 
the basic goal of "physical and health culture" in higher education is to pre-
serve and improve the health status of students through appropriate forms and 
programs of physical exercise as a basis for creating lifelong exercise habits. 
Also, a very important goal is to actively recognize the interests of students as 
certain types of kinesiology content, which is the basis for, above all, imple-
menting health aspects of compulsory kinesiology content in higher education 
more efficiently (Ganić, Hraste and Marković, 2014).

The role of sports at university should be considered through the con-
text of the way of life of young people in the wider living environment. Today, 
it is already recognized with certainty that the level of physical and working 
abilities of the population is permanently decreasing, so that its health is un-
equivocally adversely affected. Recent studies (Kvaak, Meyer and Tverdal, 
2004; Myint et al., 2007; Međedović, Perić and Ahmetović, 2013; Nešić, Perić, 
Ahmetović and Zubanov, 2014) confirm this and warn of the fact that the level 
of physical and work ability of the population, especially young people, is 
very low. The student population is probably most affected by current social 
and life phenomena and tendencies. The problems of physical inactivity of 
young people are especially pronounced when we keep in mind that in the last 
twenty years there has been no obligatory physical exercise at universities in 
Serbia. An increasing number of studies in their findings draw attention to 
the problematic aspects of physical (non) exercise of the student population in 
general, and especially within universities (Nesic and Kuburovic, 2011; Nesic 
and Kovacevic, 2011; Medjedovic, Peric and Ahmetovic, 2013; Ahmetovic 
and et al. 2014; Hraste, Marković and Jelaska, 2014; Malčić and Marić-Ju-
rišin, 2018). In addition, there is a very low level of information about healthy 
lifestyles (Grandić and Letić, 2009; Nešić, 2012; Lolić et al., 2012). What can 
serve as an illustration are the results of a study (Ahmetović, Perić et al., 2014) 
where it was identified that students of the so-called sports faculties possess a 
higher level of knowledge about healthy lifestyles, as expected, compared to 
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students of other faculties. However, the authors found that, despite a higher 
level of information, students of sports faculties did not have significantly 
higher functional abilities, as well as better nutritional habits (Nešić et al., 
2014).

One of the important aspects of higher education (through all its seg-
ments) is to promote the formation of attitudes, opinions, values and critical 
thinking (Gajić, 2011). Students, as the central stakeholders of higher educa-
tion institutions, with their opinions and attitudes form a kind of framework 
for evaluating the outcomes of the processes that are realized at universities. 
Therefore, the identification of their needs is one of the key factors in creating 
a quality service environment for each faculty, where sports / kinesiology 
content should take its active (and very attractive) place in the service system. 
This, among other things, can be one of the important conditions for student 
satisfaction (as key "clients" of higher education). Because their satisfaction 
is the overall response to the whole system of "university product" which is, 
of course, much more than the curriculum and experience / knowledge as a 
result of learning. The contents of university sports, i.e. the availability of 
regular physical exercise programs within faculties and universities can be 
helpful in creating an atmosphere of satisfied (and motivated) users, primarily 
students, but also all other stakeholders in higher education (parents, teachers, 
employers, donors, etc.). Creating an environment of positive customer satis-
faction, as stated by Kotler and Fox (Kotler and Fox, 1995, p. 41), should be 
the primary goal that will contribute to the quality of educational institutions. 

When it comes to the perception of the role of sports at university (as 
well as sports in general) of all actors in higher education, it is necessary to 
have knowledge of its essential values, which can be grouped into three parts 
(Nešić, 2013): (1) biological and health, 2) socio-cultural and (3) ethical-edu-
cational. Their (re) affirmation through the concept of university sports (phys-
ical exercise at universities) should be more intensively present within the 
academic community. All the more so because sports at the university are still 
considered by a number of academic subjects as a meaningless activity (or, at 
best, as a "necessary evil"), and there are also those who argue that the time 
students spend on college sports fields is 'time lost from studying' '(Radoš, 
2011). Therefore, it is recommended that the modern phrase university sport 
be treated and based on Plato's idea of kalokagatia, which points to the need 
to establish a harmonious unity of human physical, intellectual and spiritual 
abilities (Radoš and Nešić, 2010). This is supported by the results of certain 
studies on the level of physical activity of the student population (Bourne, 
2000; Ćurković, Bagarić, Straža and Šuker, 2009; Nikolić and Pahić, 2011; 
Nešić, Srdić and Fratrić, 2013; Malčić and Marić-Jurišić, 2018) which show 
a tendency of decrease in students from year to year. They also indicate an 
evident decline in physical activities at the transition of young people to early 
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adulthood, with the largest decline occurring during study (Kwan, Cairney, 
Faulkner and Pullenayegum, 2012). The tendency to give up participation in 
sports, among the youth population, is already visible in the upper grades of 
high school. Recent tendencies observed in practice show that the interest 
in organized and permanent physical activity among high school students is 
minimal and predominantly directed towards less physically demanding ac-
tivities. Also, several studies in Croatia have identified and explained the inter-
est in physical exercise in the student population (Hraste et al., 2014; Vračan, 
Pisačić and Slačanac, 2009; Gelemanović and Svoboda, 2010) and pointing 
out that the assumption that by implementing only kinesiology contents that 
are interesting for students, would create conditions for greater involvement 
in sports activities, and thus lead to lasting habits for physical exercise. 

CONCLUSION

The perception of the role of sports / physical exercise at university by 
students is a very important determinant for the creation of program content, 
concepts and implementation of physical education in higher education insti-
tutions in Serbia. A clear picture of the value aspects of university sports and 
regular physical exercise in students is necessary to develop and form through 
two basic forms: cognitive cognition (education) and empirical (participation 
in kinesiology activities). In that sense, it would be necessary to develop more 
intensively the environment at higher education institutions, which would be 
stimulating for more active implementation of the idea (for now still declara-
tive) about the essential reaffirmation of university sports. That is, the concept 
of regular physical exercise of students. In support of this, the results of this 
study can be useful and can be summarized through the following findings:

•  most respondents reflect the characteristics of their peers from the 
population in the context of regular sports activities during the high 
school period;

•  there is a trend of decrease of regular sports activities after enrol-
ment in faculty, i.e. at the beginning of studies, and physical activity 
(in previously active athletes) is mostly directed towards occasional 
forms of sports and recreational activities;

•  the majority of respondents had a positive general attitude towards 
the role of sports in higher education institutions, and the recognition 
of its primarily social role is dominant (it creates conditions for easier 
social interaction of students);;

•   sports content at university is perceived by respondents as a poten-
tially good factor for improving the quality of life, so they do not 
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perceive it as a possible disruptive activity in fulfilling other faculty 
obligations;

•  the basic reasons students give for not practicing regular sports and 
/ or sports-recreational contents on a regular basis are the factor of 
sports infrastructure of higher education institutions (poor or non-ex-
istent), as well as lack of awareness (knowledge) about the values and 
benefits of regular physical exercise. 

The problem of physical (in)activity of young people, although already 
clearly recognized in the environment of the Serbian academic space, has not 
yet received adequate attention. Both in terms of systemic theoretical and 
empirical research, as well as in appropriate active institutional support (es-
pecially at the level of higher education institutions). Although educational 
"authorities" declaratively advocate and formally emphasize the importance 
of sports at university, there is still no clear and time-determined concept of 
sports development (regular physical exercise) at higher education institutions 
in Serbia. This results in the still visible, spontaneous and uncontrolled ex-
istence of some forms of sports at the university. Successes in student sports 
competitions are primarily the result of sports organizations outside the ed-
ucation system, rather than organized sports life within the universities. Stu-
dents, among other things, do not have their own facilities for training and 
competition at the faculties, nor a clearly and professionally designed system 
of practicing sports activities appropriate to their interests and needs.

In this regard, the results of this study direct attention to the area of ed-
ucation and training. Both the student population and the academic commu-
nity as a whole, where university teachers cannot be amnestied from "igno-
rance" of the values and role of physical exercise (as determinants of a healthy 
lifestyle and active lifestyle). It is especially important to point this out and 
impose it more actively as a problem issue among decision makers in the ac-
ademic community. Therefore, the pedagogical implications of this research 
can certainly be largely related to the management structures of higher edu-
cation institutions in terms of a clear message about the need for more inten-
sive education of all educational stakeholders on the values and importance 
of physical activity (physical exercise) of young people. In that light, also 
encouraging changes in the overall education policy in Serbia. 
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Abstract: The study was conducted to identify differences in bilateral co-
ordination between boys and girls in the first grade of primary school. The 
sample consisted of 30 first grade students, at the age of 7 years ± 6 months. 
The children were divided into two groups consisting of boys (14) and girls 
(16). The level of the children’s bilateral coordination was assessed using the 
Bilateral Coordination (7 variables) subtests that are part of the BOT-2 - the 
Bruininks-Oseretsky Motor Proficiency Test Battery. The tests are used as a 
standardized measure of the level of motor skills in children. The obtained 
data was processed in the SPSS 19 statistical programme, and the non-para-
metric Mann-Whitney U test was used to determine differences in bilateral co-
ordination. After processing the data, it was noted that there are differences in 
bilateral coordination between boys and girls, but that they were not statistical-
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ly significant. For more reliable results and, therefore, more conclusive results 
and conclusions, it is necessary to perform tests on a larger sample of children.

Keywords: coordination, bilateral coordination, BOT-2 test, children 

INTRODUCTION 

A child’s motor development has been identified as one of the im-
portant areas in their overall growth and development. The development of 
general motor skills involves the development of fine and gross motor skills. 
Fine motor skills involve manipulative coordination using smaller muscles, 
while, in contrast, gross motor skills involve large muscle groups making var-
ious movements (Cairney, et al., 2005; Goodway, Ozmun & Gallahue, 2019). 
When working with children, fine and gross motor skills should equally be 
developed throughout schools’ sports and physical education classes. Motor 
coordination is considered to be one of the main elements of children's motor 
abilities, of their cognitive abilities and psychological traits, too (da Silva, 
Gabbard, Ries & Bobbio, 2016; Goodway, Ozmun & Gallahue, 2019). Poor 
motor coordination in children not only interferes with their performance of 
a particular motor task, but can also have a negative impact on their partic-
ipation in physical activities, school success, and within-group social rela-
tionships (Asonitou, Koutsouki, Kourtessis & Charitou, 2012; Cairney, Hay, 
Veldhuizen, Missiuna & Faught, 2010; Vandorpe, et al., 2011). This is why 
it is very important to detect abnormalities in the development of children’s 
general motor coordination early and correct them.

Bilateral coordination refers to the ability to simultaneously use both 
sides of the body in a controlled manner (Balakrishnan & Rao, 2007; Karam-
be, Dhote & Palekar, 2017; Rutkowska, et al., 2016; Uzunovic, et al., 2018). 
The development of bilateral coordination begins at an early age and forms 
the basis for further overall motor development. Good results of participants 
on bilateral coordination tests indicate that both sides of the brain act in syn-
ergy (Karambe, et al., 2017).

Studies examining the motor coordination of children include primary 
school children as participants. The largest number of studies includes younger 
primary school children (Cairney, et al., 2005; Cairney, et al., 2010; da Silva et 
al., 2016; Kaur, Srinivasan & Bhat, 2018; Vandorpe, et al., 2011 ), while sev-
eral papers address older elementary school age (da Silva, et al., 2016; Lopes, 
Stodden, Bianchi, Maia & Rodrigues 2012; Rutkowska, et al., 2016; Kaur, et 
al., 2018). The level of motor skills is positively correlated with the level of 
physical activity and inversely related to sedentary activity in children. Chil-
dren with the best performance in motor tests had the highest level of physical 
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activity (Cairney, et al., 2005; Cairney, et al., 2010; Goodway, Ozmun & Gal-
lahue, 2019). Karambe et al. (2017) have shown that with age, the result in the 
Bruininks-Osterecki coordination test increases in both boys and girls, as ex-
pected (Karambe, et al., 2017). Lopes, Santos, Pereira & Lopes (2013), and da 
Silva et al. (2016) studied coordination and its relationship to school success. 
Generally, it has been found that there is a positive relationship between gross 
motor tests and school success. None of the studies addressed gender differ-
ences in children of this age, and this is why the aim of this study is to examine 
differences in bilateral coordination between boys and girls in primary school.

METHOD

Sample of participants

The sample of participants in this study consisted of young children 
of primary school age, more precisely, children attending the first grade of 
primary school. The study involved 30 subjects at the age of 7 (± 6 months) 
from elementary school "Miroslav Antić" from Nis. Groups were formed by 
gender, including boys (n-14) and girls (n-16).

Sample variables

For this purpose, 7 motor tasks, subtests were performed to evaluate 
bilateral coordination using the Bruininks-Oseretsky test:

1.  Touching nose with index fingers - eyes closed
2.  Jumping jacks
3.  Jumping in place - same sides synchronized
4.  Jumping in place - opposite sides synchronized
5.  Pivoting thumbs and index fingers
6.  Tapping feet and fingers - same sides synchronized
7.  Tapping feet and fingers - opposite sides synchronized (Bruininks, 

2005)
The Bruininks-Oseretsky test is used as a standardized measure of the 

level of motor skills of children, and in this case to examine bilateral coordi-
nation as a motor ability.

Data processing

Data processing was performed using the statistical program SPSS 
19. The basic parameters of descriptive statistics were calculated: arithmetic 
mean, standard deviation, range, minimum and maximum value. After per-
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forming the Shapiro-Wilk data normality test, a significant deviation from 
the normal data distribution was found, indicating that a nonparametric tech-
nique should be implemented, in this case the Mann-Whitney U test. This test 
was used to determine differences in bilateral coordination between groups of 
boys and girls in the first grade of primary school.

RESULTS

The results obtained from testing the bilateral coordination of chil-
dren are initially converted according to standardized BOT-2 test scores, 
for each test individually. The given grades are entered in the table and 
this represents the test results which are later subject to processing in 
statistical programs. Table 1 shows the results of descriptive statistics for 
all 30 students surveyed. 

Table 1. Descriptive statistics

Range Minimum Maximum Mean Std. 
Deviation

Statistic Statistic Statistic Statistic Statistic

Age 2 6 8 6.87 .43

Height 18 117 135 126.67 4.60

Weight 18.5 21.3 39.8 27.12 4.48

BMI 7.80 14.70 22.50 17.02 2.19

Test 1 3 1 4 3.37 .85

Test 2 3 0 3 1.83 .91

Test 3 3 0 3 2.90 .55

Test 4 3 0 3 2.67 .84

Test 5 3 0 3 1.87 1.28

Test 6 1 3 4 3.93 .25

Test 7 4 0 4 2.73 1.26

Table 1 shows that the average height of first-grade children is 126.7 
cm, the average body weight is 27.1 kg and the average BMI values are 17.0. 
Looking at the minimum and maximum values, it is noticeable that the height 
ranges from 117 cm to 135 cm, the body weight ranges from 21.3kg to 39.8, 
while BMI varies between 14.7 and 22.5. It should be noted that the first, sixth, 
and seventh tests were rated from 0 to 4 points, while the other tests were 
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rated from 0 to 3. The children achieved the best results in the 3rd and 6th 
test, winning 2.9 from 3 and 3.93 out of the possible 4 points. Namely, in the 
6th test, the success rate was very high, 98.3%, and in the 3rd test 96.7%. The 
lowest scores were 1.83 and 1.87 out of the maximum 3 points in Tests 2 and 
5, which translates into a success rate of 61% and 62.4%, respectively.

Table 2. Average values individually for each group as well as for all tests

average values
boys girls all  participants

n-16 n-14 n-30

Test 1 3.00 3.79 3.37

Test 2 1.56 2.14 1.83

Test 3 2.81 3.00 2.90

Test 4 2.63 2.71 2.67

Test 5 1.56 2.21 1.87

Test 6 3.88 4.00 3.93

Test 7 2.63 2.86 2.73

When looking at the average values of the groups on all seven tests 
(Table 2), it is noticeable that the group consisting of girls was more success-
ful. What is more, in two tests, the 3rd and the 6th group of girls achieved 
maximum points. When comparing groups, the girls performed better than 
the boys in all seven tests.

To examine the differences between the groups of boys and girls, the 
Shapiro-Wilk test (small sample, n-30) of data distribution fidelity was used, 
and it indicated that the distribution was not normal and that a non-parametric 
Mann-Whitney U test should be performed (Table 3).

Table 3. Mann-Whitney U test between boys and girls group, ranks

Ranks
gender N      Mean Rank Sum of Ranks

Test 1
boys 16 12,16 194,50
girls 14 19,32 270,50
Total 30

Test 2
boys 16 13,09 209,50
girls 14 18,25 255,50
Total 30
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Test 3
 boys 16 15,06 241,00
girls 14 16,00 224,00
Total 30

Test 4
boys 16 15,19 243,00
girls 14 15,86 222,00
Total 30

Test 5
 boys 16 14,31 229,00
girls 14 16,86 236,00
Total 30

Test 6
boys 16 14,63 234,00
girls 14 16,50 231,00
Total 30

Test 7
boys 16 15,06 241,00
girls 14 16,00 224,00
Total 30

Comparing the value of the median as the central value in the distri-
bution of scores, it is noticeable that the average rank values are on the girls' 
side in all tests.

Table 4. Mann-Whitney U test between boys’ and girls’ group

Test Statisticsb

Test 1 Test 2 Test 3 Test 4 Test 5 Test 6 Test 7

Mann-Whitney U 58,500 73,500 105,000 107,000 93,000 98,000 105,000

Z -2,490 -1,682 -,935 -,320 -,846 -1,346 -,307

Asymp. Sig. (2-tailed) ,013 ,093 ,350 ,749 ,398 ,178 ,759

There are differences between groups of boys and girls and they are 
in favour of the girls. However, these values are not statistically significant, 
except in the first test (p=0.13), where it was necessary to touch the nose with 
the index finger, eyes closed (Table 4). 

DISCUSSION

When it comes to the development of a child's general motor skills, it 
should be noted that motor coordination is one of the main elements of chil-
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dren's motor skills, as well as their cognitive abilities and psychological char-
acteristics (da Silva, et al., 2016; Goodway, et al., 2019). This indicates that 
proper development of motor coordination is an extremely important factor, 
as it can greatly affect a child's quality of life itself, that is, various bio-psy-
cho-social aspects of their life. Therefore, it is extremely important to detect 
irregularities in motor coordination at an early age and to remedy them with 
expert supervision in a timely manner. 

Bilateral coordination refers to the ability to use both sides of the body 
simultaneously and in individuals who exhibit a high level of this ability, this 
indicates that both sides of the brain act in synergy (Balakrishnan & Rao, 
2007; Karambe, et al., 2017; Rutkowska, et al., 2016; Uzunovic, et al., 2018). In 
case of children at the age of 7, the authors did not classify children according 
to their gender status, but conducted examination based on their other char-
acteristics. The main reason is that puberty starts only as soon as between the 
ages of 9 and 11 (Kuzman, 2009; Rudan, 2004), so it is only from that age that 
authors are interested in researching this topic. 

When looking at the average values achieved by groups in all seven 
tests, it is noticeable that the group of girls was more successful. It should be 
noted that the girls in the 3rd and 6th test achieved maximum points. Regard-
ing differences in bilateral coordination between boys and girls in this study, 
girls were more successful in all seven bilateral coordination tests, although 
this difference was not found to be statistically significant except in the first 
test, p-0.13, where they needed to touch the nose with the index finger, eyes 
closed. It should also be noted that in the second test, a difference in the level 
of significance below 0.1 was made, so there is a probability of 9.3% that the 
observed relationship between the variables was created by the case coinci-
dence. For further research of the topic, a large sample should be provided, 
since it is assumed that a larger sample would produce results that would 
discriminate against girls from boys in this motor ability over a given period 
of time.

CONCLUSION

Based on this study that examined the relationship between boys and 
girls using the Bilateral Coordination (7 variables) subscale, which is part of 
the BOT-2 (the Bruininks-Oseretsky test of Motor Proficiency) test battery, 
only one of the seven tests indicated a difference of statistical significance. 
When it comes to differences between boys and girls, these results suggest 
that during this age, there is no significant difference, but that it occurs with 
the onset of puberty. However, a major drawback of this research is the small 
sample of respondents. Other recommendations for further research concern 
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the inclusion of children from multiple heterogeneous social groups, observa-
tion of other factors, such as school success, the role of socioeconomic status, 
cultural, biological, and physiological differences.
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Abstract: Countermovement jump is an exercise that develops leg muscle 
power, the efficiency of using the stretch-shortening cycle, and the jump height. 
Numerous factors influence countermovement jump height. This paper analy-
ses the most important external and internal factors. The aim of this paper was 
to describe and explain the influence of external factors on countermovement 
jump height. A comparative analytical method is used to compare and com-
ment on the results of scientific research. The following external factors are 
considered in this paper: type of training, performance technique, and instruc-
tions, and internal factors: age, sex, body composition. The results of the paper 
showed that among external factors, the greatest influence is noted in the per-
formance technique factor, while among internal factors there is a contingent 
influence of age, sex, and body composition factors on countermovement jump 
height. The results of the paper contribute to the understanding of the nature 
of the influence of external and internal factors that affect countermovement 
jump height, which can improve scientific - professional work in sports.

Keywords: type of training, performance technique, sex, age

INTRODUCTION 

Motor abilities are inborn qualities, which can be developed and assessed 
by applying appropriate exercises and methods. Regular monitoring of the levels 
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of motor abilities and their development contributes to the quality of scientific 
and professional work. Countermovement jump (CMJ) is used to develop and 
assess power, fatigue, and progress in athletes' abilities. Countermovement jump 
implies a stretching and shortening cycle (SSC), which enables the manifesta-
tion of muscular force in the shortest possible time. Countermovement jump 
height can be measured in various ways, such as the reach height of the jump, 
via contact mats, force plates, and other types of technology. Various factors that 
affect the height of countermovement jump draw the attention of researchers.

Factors can exert an influence of different degrees of intensity: small, 
moderate, and big influence and they can also fully influence and thus com-
pletely determine the observed phenomenon. Factors can have a contingent 
influence on a complex phenomenon, where one factor can have a greater or 
lesser impact on the observed phenomenon, depending on the interaction with 
other influencing factors (e.g. nutrition of athletes in interaction with training, 
recovery, psychological state, club relations, and teammates, etc.).

Factors in scientific research are frequently divided in external and internal. 
According to the classification of factors in drop jump in the Matić study (Matić, 
2016), a similar classification of factors was defined in this study for countermove-
ment jump. This division was made according to the affiliation criterion of external 
factors, i.e. objective environment or internal, i.e. subjective environment. In this 
paper, the most important external factors are analysed: type of training, perfor-
mance technique, and instructions, and internal factors: age, sex, body composition. 

The basic problem question in the paper is complex and reads: Which 
factors have an impact on countermovement jump height, as well as which 
factors have the greatest influence, and is there a contingent effect between 
them? The subject of this paper consists of external and internal factors, coun-
termovement jump, and the influence of factors on countermovement jump 
height. The aim of this paper is to describe and explain the influence of ex-
ternal and internal factors on countermovement jump height, as well as to 
determine which factors have the greatest influence and whether there is a 
combined influence between them.

METHOD

In this paper the authors used comparative analytical method, which 
compares and comments on the results of scientific research. By searching the 
databases PubMed, Journal of Strength and Conditioning Research, Google 
Scholar, and keywords: “countermovement jump height”, “plyometric”, “ply-
ometric training”, “instructions”, “technique”, “sex”, “age”, “body com-
position”, papers corresponding to the topic of this paper were selected and 
analysed. Only original scientific papers were searched and analysed.
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RESULTS AND DISCUSSION

EXTERNAL FACTORS THAT INFLUENCE COUNTERMOVE-
MENT JUMP HEIGHT

Training type

In sports training, various training methods are used in order to improve 
sports abilities, such as classical weightlifting, Olympic lifting, bodyweight 
training (body weight as resistance), plyometric method, ballistic method, and 
others. Depending on the specificity of the sport and the requirements of the 
sports branches, appropriate methods will be applied to achieve the desired 
adaptations of an athlete’s organism. Monitoring the level of abilities of ath-
letes provides insight into the effectiveness of the applied training methods and 
enables better management of the training process. To this end, Moore et al. 
(Moore, Hickey, Reiser, 2005) examined how different training methods affect 
a player’s abilities. During 12 weeks, participants with an average age of 20 
and 13 years of training experience were divided into the Olympic weightlift-
ing group - group 1 (n=8) and the plyometric group - group 2 (n=7). Exercises 
performed within these methods are considered to be fast movements, such as 
sprints, throws, hops, jumps, and other movements. It is important to note that 
the participants had very little experience in training with load (gym training 
and plyometric exercises) and that the groups did not differ significantly in 
terms of anthropometric values of body height and body weight. Both groups 
conducted a training program three times a week, where in each training ses-
sion for the last 30 minutes they implemented the method of classical weight-
lifting, for which the performance movements are slower than with the men-
tioned methods. Table 1 shows the results of countermovement jump height.

Table 1. Results of average values of countermovement  
jump height in both groups, before and after 12 weeks of training program  

(Moore, Hickey & Raoul, 2005)

Test Group Pre-test Post-test Difference

Countermovement jump (cm)
Group 1 47.3 51.5 4.2
Group 2 41.4 46.2 4.8

Measuring before the start of the program determined that the counter-
movement jump height in group 1 was 47.3 cm and in group 2 it amounted to 41.4 
cm. The results show that both groups significantly improved their jump height 
after 12 weeks, while no statistically significant differences (p>0.05) between 



36 

SPORT - Science & Practice, Vol. 10, No 2, 2020.

groups were found. Group 1 made continuous progress in jump height from the 
beginning of the program compared to the end of the program by 4.2 cm. The 
jump height in group 2 in the middle of the program decreased by 2 cm compared 
to the beginning of the program and then increased by 4.8 cm at the end of the pro-
gram compared to the middle of the program. In absolute terms, both groups made 
similar progress at the end of the training program compared to the beginning. 
Moore et al. (2005) explains that the drop in the middle of the program in group 2 
occurred due to the time needed to learn how to perform plyometric exercises cor-
rectly, as well as the time needed for the organism to recover from the new loads. 
Also, in the second half of the program, plyometric exercises of higher intensity 
were used, which contributed to a higher jump height at the end of the program.

The study by Moore et al. (2005) showed that the mentioned training 
methods similarly contributed to the higher jumping height for the period of 
12 weeks. These findings are useful for athletes who are just beginning to 
compete because Olympic weightlifting requires special equipment, and on 
the other side, plyometric training can be performed outdoors or in a poorly 
equipped indoor space.

The plyometric method, whose main tools are jumps, is an effective way 
to develop explosive muscular force. The characteristic of this method is that it is 
performed without load or with very little additional load, and the intensity of the 
load can be dosed with different jumping conditions, such as: varying the height 
of jumps and drop heights, use of different equipment, hurdles, boxes, running 
on one leg, etc. To examine the impact of plyometric training on speed, explosive 
force, and kick speed in women’s soccer, Ozbar et al. (Ozbar, 2015) conducted 
a 10-week study. Participants (n=20) of the first Turkish league, aged 19, with 
experience of at least five years of training and at least three years of plyomet-
ric training, were equally divided into an experimental group, which conducted 
plyometric training twice a week and a control group, which did not conduct ply-
ometric training. The groups were homogeneous in terms of training experience 
and morphological characteristics: body height, body mass, and body mass index 
(BMI). The training program conducted by the experimental group consisted of 
various exercises of hops, jumps, and sprints, which were performed over hurdles 
that were 40 to 60 cm high. The results of the study are shown in Table 2.

Table 2. Results of average values of countermovement  
jump height before and after training program for 10 weeks for experimental 

and control group (Ozbar, 2015)

Test Group Pre-test Post-test Difference

Countermovement jump 
(cm)

Experimental 
group 40.1 48.6 8.5

Control group 39.7 42.3 2.6
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By conducting measuring before the start of the program, the ex-
perimental group achieved a countermovement jump height of 40.1 cm, 
and after the program the height was 48.6 cm, which is a difference of 
8.5 cm. That is 5.9 cm more than the control group, which achieved an 
improvement of 2.6 cm. Comparing the studies, it can be seen that in the 
Moore et al. (2005) study, the participants who performed the Olympic 
lifting method achieved a lower countermovement jump height of 4.27 
cm, as well as those who performed the plyometric method by 3.7 cm 
compared to the participants in Ozbar’s study (2015) who conducted only 
the plyometric method. In absolute terms, the factor type of training in a 
moderate extent of 8.5 cm contributes to the increase of countermovement 
jump height.

Performance technique

Countermovement jump is performed as one continuous movement, 
starting from an upright position from which a quick squat is performed, 
which implies flexion in the ankle joints, knee joints, and hips. Immediate-
ly after the squat, an extension is performed in all three mentioned joints. 
Countermovement jump can be performed without swinging the arms 
(hands are held at the nape of the neck or on the hips) or with swinging the 
arms. In everyday and sports activities, jumps are usually performed with 
a quick swing of the arms together with the movement of the legs, which 
results in a higher jump height. In Akl’s study (Akl, 2013), the aim was 
to compare the biomechanical parameters between countermovement jump 
with arm swing and without arm swing and to investigate how arm swing 
can increase the height of the jump. The participants were highly trained 
volleyball players who performed countermovement jump with and without 
swinging the arms.

The results of Akl’s study (2013) based on the observation of the move-
ment of the centre of gravity of the body show that the participants achieved 
an average jump height of 61 cm with arm swing, while without arm swing 
they achieved a jump height of 48 cm, which makes a significant difference 
of 13 cm. In addition, higher values of maximum force, speed, kinetic and 
potential energy when separating the feet from the ground were achieved in 
the performance of countermovement jumps with arm swing, with a statisti-
cally significant difference (p˂0.001) in relation to the performance of coun-
termovement jumps without arm swing.

A somewhat newer and more complex study by Sanchez-Sixto et al. 
(Sánchez-Sixto, Harrison, Floría, 2018) aimed to determine how modifica-
tions to the squat depth lead to a change in jump height. The study involved 
29 basketball and football players competing in regional leagues and all had 
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previous experience in performing jumps with different squat depths. All par-
ticipants performed three different squats with a squat holding their hands on 
their hips and with the following verbal instructions:

1.  Jump with freely selected squat depth (Jump 1): "Jump as high as 
possible"

2.  Jump with a small squat depth (Jump 2): "Jump as high as possible 
with smaller squat depth"

3.  Jump with large squat depth (Jump 3): "Jump as high as possible 
with greater squat depth"

All countermovement jumps were performed on a “Force plate”, 
through which the squat depth and the jump heights were measured and con-
trolled. Successful performance of jumps with small and large squat depth 
was when they were smaller, or larger than 5 cm than the countermovement 
jump with self-selected squat depth. The results of the research show that 
squat depth significantly affects the height of countermovement jumps, which 
is shown in Table 3.

Table 3. Results of average values of countermovement jump height, 
observed based on movement of body weight centre  

(Sánchez-Sixto, Harrison & Floría, 2018)

Test Jump 1 Jump 2 Jump 3

Countermovement jump (cm) 48 45 50
 

Table 3 shows that the participants achieved the highest height on aver-
age in Jump 3 of 50 cm, with a statistically significant difference (p<0.05) in 
relation to Jump 1, which is a small difference of 2 cm and in relation to Jump 
2, where the difference is slightly larger - 5 cm. 

It can be concluded that the performance technique factor and the fac-
tor of instructions in the study of Sanchez-Sixto et al. (2018) act contingently, 
contributing to a small extent of 2 to 5 cm to the increase in jump height com-
pared to the other two conditions for performing a countermovement jump. If 
the goal is to achieve maximum jump height or to manifest/develop maximum 
muscle power, trainers should provide instruction that will allow a large squat 
depth, in order to produce the desired training effects.

By comparing the studies, a difference is perceived in the influence 
intensity of the performance technique factor, so the participants in Akl's 
study (2013) achieve a 13 cm higher countermovement jump when swinging 
their arms, while the participants in the Sanchez-Sixto et al. study (2018) 
with a larger squat depth in contingent action with the factor of instructions 
achieve a jump higher by 3 to 5 cm. This represents a significant difference 
of 6 to 8 cm and thus a higher intensity of the action of the performance 
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technique factor. In absolute terms, the performance technique factor in 
Akl’s study (2013) largely contributes to higher countermovement jump 
height.

Instructions

In sports training, various instructions are used to learn movement 
skills and techniques, as well as to increase the efficiency of athletes' move-
ments. It has been proven that instructions with an external focus in which 
attention is cantered on an object or subject have a better effect on performing 
motions and movements, than instructions with internal focus, in which atten-
tion lies on one's own body and body feeling in space.

In the previously mentioned study by Sanchez-Sixto et al. (2018), with 
the analysed factor of performance technique, the contingent effect of per-
formance technique factor and instruction factor contributed to a 3 to 5 cm 
higher countermovement jump height. A more recent study by Kershner et 
al. (Kershner, Fry, Cabarkapa, 2019) measured acute differences in perform-
ing countermovement jump by instructing participants with external and 
internal focus. The instruction with the external focus was: "In these con-
ditions, only concentrate on pushing off the surface as explosively as possi-
ble", while the instruction with internal focus was: "In these conditions, only 
concentrate on stretching the knees and hips as explosively as possible". All 
participants (n=43) had previous experience of at least six months in weight 
training, five years in competitive baseball, and were considered experts in 
performing countermovement jump. The results of the research show that the 
participants who performed countermovement jump with the external focus 
instruction achieved an average jump height of 48.0 cm, while the partici-
pants who performed the jump with internal focus instruction achieved an 
average jump height of 46.4 cm, which is a difference of only 1.6 cm. These 
results are consistent with the Talpey et al. study (Talpey, Young, Beseler, 
2016), where participants who performed countermovement jump with ex-
ternal focus instruction achieved an average jump height of 45.9 cm, while 
participants who performed a jump with instruction to accentuate internal 
focus scored an average jump height of 44.0 cm, which represents a similar 
difference of 1.9 cm.

Comparing the studies, it is noticed that the participants in the study of 
Sanchez-Sixto et al. (2018), where there is a contingent effect of factor instruc-
tions and performance technique, achieved higher jump height compared to the 
studies of Kershner et al. (2019) and Talpey et al. (2016), therefore differences 
in intensity of factors exist. If we observe the isolated effect of the instructions 
factor, it has a small effect of 1.6 to 1.9 cm on increase in countermovement jump 
height.



40 

SPORT - Science & Practice, Vol. 10, No 2, 2020.

INTERNAL FACTORS THAT INFLUENCE 
COUNTERMOVEMENT JUMP HEIGHT 

Sex

There are certain differences between men and women, such as high-
er muscle mass by 3% in the upper part of the body in men than in women, 
a higher percentage of fat, especially in the thighs and hips in women, on 
average women are 40% to 60 % weaker than men in the upper body and 
25% to 30% in the lower body. When muscle strength is expressed relative to 
lean body mass, sex differences do not exist, indicating inborn similar muscle 
qualities and motor control (Kenney, Wilmore, Costill, 2015).

A transversal study by Temfemo et al. (Temfemo, Hugues, Chardon, 
Mandengue, Ahmaidi, 2009) examined differences in the performance of coun-
termovement jumps in boys (n=240) and girls (n=239) of different age. The 
instruction was the same for all participants: "Jump as fast as you can to reach 
the maximum jump height." The results of the research shown in Table 1 show 
higher countermovement jump heights in boys of all ages compared to girls, 
with statistically significant difference (p<0.05), except at 11 years of age.

Table 4. Results of mean values of countermovement jump height  
in boys and girls aged 11 to 16  

(Temfemo, Hugues, Chardon, Mandengue & Ahmaidi, 2009)

Variables Age 11 12 13 14 15 16

Countermovement 
jump height (cm)

Boys 25.3 28.9 32.5 36.9 39.9 42.9
Girls 25.3 27.5 30.7 33.2 35.5 36.8

Body height (cm)
Boys 148.0 155.6 162.4 168.4 172.5 174.1
Girls 149.1 156.3 159.8 163.2 163.7 164.3

Body weight (kg)
Boys 41.9 46.0 51.9 56.0 60.4 62.8
Girls 43.0 47.7 50.9 54.6 56.9 58.1

BMI (kg/m2)
Boys 19.1 19.0 19.6 20.0 20.7 21.0
Girls 19.3 19.5 19.9 20.6 21.2 21.5

Fat percentage (%)
Boys 15.9 14.5 16.1 17.4 17.9 18.5
Girls 18.7 19.6 21.3 22.8 23.4 24.0

Fat-free component 
(kg)

Boys 35.3 39.4 43.6 46.3 49.6 51.2
Girls 34.9 38.4 40.0 42.2 43.6 44.1

Percentage of fast 
twitch muscle fibres 

(%)

Boys 22.1 23.8 25.2 27.5 28.5 31.8

Girls 22.1 22.3 23.5 25.9 27.1 27.6
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From Table 1, it can be seen that boys achieved the highest counter-
movement jump height of 42.9 cm at the oldest age of 16, while girls at the 
same age achieved the highest countermovement jump height of 36.8 cm, 
which makes a significant difference between the sexes of 6.1 cm. On the other 
hand, it can be seen that the lowest countermovement jump height of 25.3 cm 
was achieved by both sexes, at the age of 11, which means that at the lowest 
jump height there are no differences between the sexes. Common to both sex-
es is a linear increase in countermovement jump height at the ages of 12 to 16. 
In this regard, it can be noticed that the difference in countermovement jump 
height between boys and girls increases linearly in favour of boys.

Comparing the highest values of countermovement jump height of 36.8 
cm in girls from the study of Temfemo et al. (2009) with the highest values of 
countermovement jump height of 36.1 cm in boys from the study of Nikolaidis 
(2014), shown in Table 2, no significant difference is observed, which is 0.7 
cm, at the same age of 16 years. On the other hand, by comparing the lowest 
achieved countermovement jump height in girls of 27.5 cm and boys of 22.80 
cm (at the same age of 12 years) there is a bigger difference of 4.7 cm. The 
difference in countermovement jump height of these 4.7 cm can be explained 
by the action of body composition factor, whose variable values are: body 
height, body weight, and fat-free component in girls compared to boys of the 
same age. Also, girls achieve higher countermovement jump height by 3.2 
cm (at the same age of 14). This can also be explained by the higher values 
of body composition variables: body height, body weight, body mass index 
(BMI) and fat percentage (%) in favour of girls. This may indicate that the 
boys in the Nikolaidis study (2014) are less biologically mature and probably 
less motorically developed since they achieve lower jump heights at all ages 
than the boys in the study of Temfemo et al. (2009). Also, it is founded that 
factors such as sex, age, and body composition act combined on countermove-
ment jump height.

The sex factor in the study of Temfemo et al. (2009) in a combined 
action with the body composition factor (higher values of body composition 
variables) in favour of boys contributed to a greater manifestation of counter-
movement jump height in boys compared to girls by 6.1 cm. A comparison of 
girls from the Temfemo et al. study (2009) and boys from the Nikolaidis study 
(2014) showed no significant differences in the highest values in countermove-
ment jump height at the age of 16 (common age), while a difference of 4.7 cm 
exists at the lowest age values of 12 years (common age), where there is also 
a combined effect with the factor of body composition. In absolute terms, the 
sex factor in action with the body composition factor and the age factor (age 
12) in favor of girls has a moderate influence on increasing countermovement 
jump height by 4.7 cm, while at the age of 16 it has a moderate influence, in-
creasing countermovement jump height in favour of boys by 6.1 cm.



42 

SPORT - Science & Practice, Vol. 10, No 2, 2020.

Age

There are often differences in children's chronological and biological 
age, and children of the same age can be biologically more mature and strong-
er than their peers. Muscle strength as the ability of each person improves 
with increasing muscle mass that grows with age. The highest values of mus-
cle strength in women are achieved at the age of 20, while in men they are 
achieved between 20 and 30 years of age (Kenney, Wilmore, Costill, 2015).

In a study by Temfemo et al. (2009), Table 4 shows that the highest 
countermovement jump height of 42.9 cm is achieved at the oldest age of 16 
in boys. On the other hand, the lowest jump height is achieved at the age of 11 
and it amounts to 25.3 cm in both sexes. The difference between the maximum 
and minimum height is 17.6 cm, which represents a significant influence of the 
age factor. The influence of the age factor should not be viewed in isolation, 
but in interaction with the sex and body composition factors.

Common to all ages is a linear increase in countermovement jump 
height, with the highest increase between ages of 13 and 14 in boys - 4.4 cm, 
while the highest increase in jump height is between ages of 12 and 13 in 
girls - 3.2 cm. The combined effect of age and sex factors is reflected in the 
existence of linear growth in the difference in countermovement jump height 
at the age of 12 to 16 in favour of boys compared to girls (by age: 1.4 cm, 1.8 
cm, 3.7 cm, 4.4 cm, 6.1 cm, respectively), while at the age of 11 no differences 
in jump height were found. Also, during linear growth in the difference of 
countermovement jump height, different values of the body composition fac-
tor are manifested.

In the Nikolaidis study (2014), a strong correlation (r=0.68) between 
age and countermovement jump height was found. In Table 2, it can be seen 
that the highest countermovement jump is achieved by the adult group - 41.8 
cm. In addition, the lowest jump height is achieved at the age of 10, and it 
amounts to 19.80 cm. The difference between the maximum and minimum 
countermovement jump height is 22 cm, which also represents a significant 
influence of the age factor. Common for all ages is a linear growth in coun-
termovement jump height, where the largest increase in the jump height of 6.1 
cm is observed between the age of 12 and 14.

By comparing the differences (range) of the largest and smallest values 
of countermovement jump height between the study of Temfemo et al. (2009) 
of 17.6 cm and the study of Nikolaidis (2014) of 22 cm, a difference of 4.4 cm 
was obtained. The obtained difference represents a stronger influence that is 
a higher intensity of age factor in the Nikolaidis study (2014), where there 
are more age categories. Therefore, it can be concluded that the age factor in 
a larger age range has a greater influence on countermovement jump height 
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- 4.4 cm. In absolute terms, the age factor of 22 cm greatly increases counter-
movement jump height.

Body composition

Body composition implies a relative representation of various elements 
in a person’s total body weight. The basic elements of the structure of the 
human body are body water, fat-free mass, and fat body mass. The fat-free 
component consists of bone tissue, muscle tissue, internal organs, and "essen-
tial" fat. The fat component is "irrelevant” fat. When jumping up, body weight 
together with the action of gravity (g=9.81 m/s2) represents a resistance that 
opposes the direction of action of an athlete's muscular force. The greater the 
resistance to movement, the greater the muscular force that must be exerted in 
order to achieve greater countermovement jump height.

The study of Temfemo et al. (2009) in Table 4 shows the results of 
the body composition variables of boys and girls. It can be concluded that 
the highest countermovement jump height of 42.9 cm is manifested at the 
highest values of variables: body height of 174.1 cm, body weight of 62.8 kg, 
body mass index of 21.5%, fat percentage of 18.5%, а fat-free component of 
51.2 kg, percentage of fast-twitch muscle fibres of 31.8%, at the age of 16 in 
boys. On the other hand, the lowest countermovement jump height of 25.3 cm 
is manifested at the lowest values of variables at the age of 11 in both sexes. 
The difference between the maximum and minimum countermovement jump 
height is 17.6 cm. Common to all body composition variables is that they show 
а linear increase as the age increases in boys and girls.

Analysing the differences in body composition variables by age, in 
countermovement jump height the biggest difference is 4.4 cm, which is man-
ifested in boys between the age of 13 and 14, where there are the following 
differences between the values of body composition variables: body height 6 
cm, body weight 4.1 kg, body mass index of 0.4%, fat percentage 1.3%, fat-
free component 2.7 kg, percentage of fast-twitch muscle fibres of 2.3%. In 
addition, the smallest difference in countermovement jump height of 1.3 cm 
is manifested in girls between the age of 15 and 16, where there are far less 
differences between the values of body composition variables than the maxi-
mum height of the jump: body height of 0.6 cm, body weight of 1.2 kg, BMI of 
0.3%, percentage of fat of 0.6%, fat-free component of 0.5 kg, percentage of 
fast-twitch muscle fibres of 0.5%. Based on the above, it can be concluded that 
larger differences in the values of body composition variables by age condi-
tion a larger difference in countermovement jump height. Therefore, it can be 
concluded that the body composition factor acts in combination with the age 
factor (boys in that period, under the influence of the male sex hormone, differ 
significantly in biological age in relation to chronological age).
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The Nikolaidis study (2014) in Table 5 shows the results of body com-
position variables of age groups of football players. It can be seen that the 
highest (absolute) countermovement jump height of 41.8 cm is manifested at 
the highest values of variables: body height of 177 cm, body weight of 74.1 kg, 
BMI of 23.6%, fat-free component of 62.1 kg, except for the percentage of fat 
of 15.9% in the adult group of football players. On the other hand, the lowest 
countermovement jump height of 19.80 cm is manifested at the lowest values 
of variables: body height of 137 cm, body weight of 33.60 kg, BMI of 17.8%, а 
fat-free component of 27.80 kg, the percentage of fast twitch muscle fibres of 
22.1%, except the fat percentage variable of 16.4% at the age of 11 in football 
players. The difference between the maximum and minimum countermove-
ment jump height is 22 cm. Common for all body composition variables is that 
they show а linear increase as the age increases, except for the fat percentage 
variable (%). Fat percentage (%) is a variable whose value can be manipulated 
by nutrition, which is not included in the subject of the research in this study.

Table 5. Results of average values of fat-free body component and 
countermovement jump height for all age groups (Nikolaidis, 2014)

Variables

Age categories

10 (n=17) 12 (n=27) 14 (n=70) 16 (n=92) 18 (n=33)
Adult 
group 
(n=36)

Body height (cm) 137 146 160 171 175 177
Body weight (kg) 33.6 42.50 50.8 62.6 66.6 74.1

BMI (kg/m2) 17.8 19.60 19.70 21.2 21.9 23.6
Fat percentage (%) 16.4 19.3 16.1 15.4 14.4 15.9
Fat-free component 

(kg) 27.8 33.9 42.4 52.8 56.9 62.1

Countermovement 
jump height (cm) 19.8 22.8 30.0 36.1 40.8 41.8

Analysing the differences in the body composition variables by age 
groups in countermovement jump height, the biggest difference is 7.2 cm, which 
is manifested between the groups aged 12 and 14, which show the following 
differences between the values of body composition variables: body height 14 
cm, body weight 8.3 kg, BMI of 0.10%, fat percentage 3.2%, fat-free component 
8.5kg. The smallest difference in countermovement jump height of 1 cm is man-
ifested between the age groups of 18 years and adults, where there are far smaller 
differences between the values of body composition variables than the maxi-
mum jump height: body height of 2 cm, body weight of 7.5 kg, BMI of 1.7%, fat 
percentage of 1.5%, fat-free component of 5.2 kg. Based on the above, it can be 
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concluded that in summary (collectively), larger differences in the values of body 
composition variables condition a larger difference in countermovement jump 
height. Therefore, as in the study of Temfemo et al. (2009), it can be concluded 
that the body composition factor acts in combination with the age factor, where 
boys differ significantly in biological age in relation to their chronological age.

Based on the analysis and comparison, it can be concluded that the 
body composition factor acts in combination with the age factor (wider range/
range of age categories) and the sex factor (boys achieve higher jump heights) 
in the Nikolaidis study (2014) and greatly affects countermovement jump 
height of 22 cm, which is 4.4 cm more than in the study by Temfemo et al. 
(2009). Based on the previously analysed data, in absolute terms, the com-
bined action of the sex, age, and body composition factors greatly influence 
the increase in countermovement jump height.

CONCLUSION

In this paper, it was found that all the analysed factors influence coun-
termovement jump height. The greatest influence is exerted by the performance 
technique factor, where the use of arm swinging greatly influences the increase 
in countermovement jump height. Therefore, if the goal is to test the readiness of 
athletes in specific conditions, such as a high jump in volleyball, basketball, high 
jump in athletics, and others, it is recommended to perform countermovement 
jump with arms swinging. However, if the leg strength is being tested, it is rec-
ommended to perform countermovement jump without arm swinging. The type 
of training is a factor that to a moderate extent, through the plyometric training 
program, influences the increase of countermovement jump height. When apply-
ing plyometric training, it is necessary to take into account the current level of 
preparation of athletes, as well as previous experience in performing plyometric 
exercises, and therefore dose the training load. The instruction factor in contingent 
action with the performance technique factor has a small to moderate influence on 
increasing countermovement jump height, and therefore a contingent and simulta-
neous application of these factors is recommended. The analysis of internal factors 
indicate that there is a contingent influence of the age, sex and body composition 
factors. The combined action of the mentioned factors manifests the greatest influ-
ence on countermovement jump height. The larger the range in years, the greater 
is the intensity of the influence of the age factor, which results in greater differenc-
es in countermovement jump height. By monitoring and managing body compo-
sition variables in accordance with the specifics of a certain age, it is possible to 
influence the achievement of higher countermovement jump height. With the sex 
factor, higher heights are achieved in boys at almost all ages, where there are also 
higher values of the body composition variables. The findings can be useful for the 
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identification and selection of young athletes. Analysis and in-depth knowledge 
of external and internal factors influencing countermovement jump height can be 
useful to trainers and other professionals depending on the needs and desired goal 
of its application. For more precise measurement of the level of the influence of the 
stated and other factors, it is necessary to prepare in advance the scale of influence 
with defined criteria and values for distribution by levels in the given scale.
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Abstract: The purpose of using notation analysis is to collect as much data as pos-
sible regarding the abilities and characteristics of individual players, as well as the 
entire team. Using the collected database, coaches can make objective decisions 
about the way individual players and the entire team play. The paper analyzes a 
match between FF Malmӧ and FC Chelsea, played in the UEFA Europa League 
round of 32. The overall score was 1:2 for Chelsea. A notational scouting analysis 
was conducted using a programme called Pinnacle Studio 15. Offensive actions 
were analyzed, from the moment the team came into possession of the ball. Player 
activities were recorded by means of the notational system. A total of 30 elements 
of offensive tactics were monitored. The possession of the ball (66/34), the total 
and the totally correct significantly higher number of passes (781/321; 741/265), 
the shot on goal inside the penalty area (4/1) and the higher percentage of success-
ful dribbles in the game 1:1 (68, 75/50) can be singled out as significant factors 
in the end result in favor of FC Chelsea. All that has been analyzed indicates the 
way FF Malmö plays, as well as the way in which one should stand against such a 
play, which is the primary goal and reason for conducting the notational analysis.
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INTRODUCTION 

Football, as the most popular game in the world, attracts millions of 
people around the world with its dynamic and attractive character. Conduct-
ing the analysis of the essence of the football game itself, it can be concluded 
that, of all sports, football is the closest to real life and everything that it car-
ries within itself. In terms of its specifics, football differs from other sports 
by the communication between participants in precisely defined spatial and 
temporal conditions, the most massive support of all types of media and, of 
course, the dictated rules of the game.

Frequent and unexpected change of offensive and defensive actions, 
the speed of ball movement, the complexity and number of situations that can 
occur during the game are just some of the features of football. 

Namely, today's football players run great distances with higher inten-
sity than one or more decades ago. In addition, the number of matches during 
competitive seasons is much higher, as well as the number of training sessions 
during one microcycle or mesocycle, which of course increases the risk of 
unwanted injuries (Marković, Bradić, 2008). 

Achieving a high level of technical training and physical preparation 
has led to the emergence of universal players who are equally good at all parts 
of the field and in all phases of the game, ie. players who defend and attack 
equally well (Velebit, 2003).

In sports like football, notational analysis represents an ideal field for 
quality analysis, because this game consists of a large number of combina-
tions of individual elementary techniques and tactics, but also group and team 
work. In football, this type of analysis is used to achieve qualitative improve-
ment of different aspects of the entire team’s play, both at individual and team 
level. Besides, notational analysis also helps “read” the opponent’s actions. 

The purpose of using notational analysis is to collect as much data as 
possible regarding the abilities and characteristics of individual players, but 
also the entire team. Using the collected database, coaches can make objective 
decisions about the way individual players or the entire team play. (Bašić i 
sar., 2015). 

Notational analysis can be performed manually and via computer. An 
important place in this analysis is occupied by the objectivity of the analyst or 
researcher who notes the monitored parameters during the game. In addition 
to the analysis of the movements of individual players, one can also note the 
tactical success, technical capabilities, but also a huge number of other statis-
tical data. In order to achieve absolute progress in the play of individuals or 
the entire team, a significant role is played by objective informtion collected 
by means of notational analysis (Sporiš i sar., 2014).
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Analyzing a football match using the notation system takes up more 
and more space in training technology that is focused on the individual devel-
opment of players and the team. (Bašić i sar., 2015).

A number of researchers present the potentials of notational analysis 
through five analyzed play factors (Hughes & Franks, 2004; Sporiš i sar., 
2014): 

Movement analysis 
It is presented throught a study by Reilly and Thomas (1976), who de-

signed a special methodology to analyze individual player movements by po-
sitions in the team, but also to analyze so-called work rhythm of players. This 
methodology for movement analysis has been perfected over the last 40 years, 
and as such, it is used in almost all sports.

Education
It is useful for both coaches and players. In his study, Franks (1997) 

showed that a certain situation in play and its solution can represent an im-
provement of certain performances in an athlete. A research by Hughes (2004) 
proved that feedback and recognizing feedback have a high educational im-
pact on both the coach and the player.

Tactical evaluation
The significance of tactical evaluation in football was also proven in a 

study by Yamanaka et al. (1997), which involved a computer-based notational 
analysis of matches played at the Asian qualifiers for the 1994 World Cup.

Database development
In his research, Garganta (2001) explained modelling footbal play 

through a high level of impact that modelling has on the analysis of modern 
trends in the game. Besides, modelling can play a significant role in resolving 
issues related to training structure.

Technical evaluation
Technical evaluation is an analysis of the technical performance of 

players in real conditions through a specialized computer system, which has 
been developed to be able to provide a valid technical elementary training of 
players depending on the level of competition. This way, through the obtained 
results, coaches can select players with the necessary performance for a cer-
tain level of competition through the obtained model (Partridge, et. al., 1993). 
Namely, the winner in elite international ranks of competitions is decided by 
details in the form of players with superior physiological and motor perfor-
mances. (Reilly & Holmes, 1983).

The aim of this paper is to point out the need and quality of technolo-
gy used to evaluate situational efficiency, individuals and the entire team by 
means of notational analysis and to point out the advantages of quality infor-
mation obtained by objective indicators that can affect the training process 
and sports results.
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METHOD

The match between FF Malmö and FC Chelsea played in the round of 
32 of the UEFA Europa League on February 14, 2019 was analysed. The final 
score of the match was 1: 2 for FC Chelsea.

A notational scouting analysis was conducted in a programme called 
Pinnacle Studio 15. The programme is highly compatible for match scouting 
analysis and for match image processing. 

Attacks were analysed from the moment the team came into the pos-
session of the ball. Player activities were noted using the notational system. 
There were 30 offensive tactical elements which were selected for the purpose 
of this paper.

The formations taken by the teams were analysed at the beginning of 
the game, but also at the beginning of the second half.

•  % ball possession,
•  number of accurate passes,
•  number of shots,
•  on target and
•  off target.

Pass:
1.  6-9 passes - 6 do 9 consecutive passes between teammates of the 

given team;
2.  10+ passes - 10 or more consecutive passes between teammates of 

the given team.
Shots:

1.  inside 16m+ - shot on target, inside penalty box;
2.  inside 16m− - shot off target, inside penalty box;
3.  out of 16m+ - shot on target, outside penalty box;
4.  out of 16m− - shot off target, outside penalty box.

Types of attack:
1.  quick - it refers to counter and quick attacks, up to 15s long, against 

the opponent’s organized back but unorganized front line;
2.  organized - continuous attacks, up to 15s long, against the oppo-

nent’s  organized back and organized front defensive line.
Beginning of attack:

1.  defensive 1/3 - attack initiated in the defensive 1/3 of the pitch;
2.  central 1/3 - attack initiated in the central 1/3 of the pitch;
3.  offensive1/3 - attack initiated in the offensive 1/3 of the pitch.

Dribbling:
1.  dribbling+ - successfully executed dribbling;
2.  dribbling− - successfully executed dribbling.



51

Predrag Lazarević, Srđan Milosavljević, Slavko Petrović:  
NOTATIONAL ANALYSIS OF UEFA EUROPA LEAGUE MATCH MALMÖ FF - CHELSEA FC

Free kick:
1.  defensive free kicks - free kicks taken from the own half of the 

pitch;
2.  offensive free kicks - free kicks taken from the opponent’s half of 

the pitch.
Air duels:

1.  air duel+ - successful air duel, ball won in front of opponent;
2.  air duel− - unsuccessful air duel in attack.

Separate variables:
1.  corner kick- kick from the corner;
2.  unsuccessful attack - attacks in which the team entered the penal-

ty area, but without shots on target;
3.  lost balls - number of lost balls;
4.  ball passed back to the goalkeeper - passing the ball back toward 

the goalkeeper.
Key passing:

1.  key passing executed from field 1 - left side of the offensive zone;
2.  key passing executed from field 2 - centre of the offensive zone;
3.  key passing executed from field 3 - right side of the offensive zone;
4.  key passing executed from field 4 - central zone.

RESULTS

Graph 1. Presentation of match stats for both teams, for observed 
parameters
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Table 1. Match stats presented on Graph 1.

Parameters of 
play for notation BP TS TST TSOT BS C O F GS TP AP UP

FF Malmӧ 34% 12 1 2 9 8 1 19 2 321 265 56

FC Chelsea 66% 10 4 3 3 6 4 9 0 781 741 40

BP-ball possession; TS-total shots; TST-total shots on target; TSOT-total shots off 
target; BS-blocked shots; C-corner kicks; O-offsides; F-fouls; GS-goalkeeper saves; 
TP-total passes; AP-accurate passes; UP-unsuccessful passes

Graph 1 and Table 1 indicate that out of the total of 22 shots on target 
executed by both teams, 10 shots were performed by the visiting team, FC 
Chelsea player, while home team, FF Malmӧ players scored 12 shots. The 
visiting team gained a statistically significant advantage in blocked shots on 
target (9/12), which shows better organization and placement in the defence 
phase, but also in the total number of realized and accurate passes (741/781), 
which is shown in Graph 2.

Graph 2. Statistical presentation of pass play in entire match: number of 
total, accurate and unsuccessful passes
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Table 2. Accompanying parameters obtained by notational analysis of 
match, expressed in %

NOTATIONAL PARAMETERS IN % FC CHELSEA FF MALMӦ

Shot on target inside 16m-accurate 40 8,3

Shot on target inside 16m-inaccurate 30 50

Shot on target outside 16m-accurate 0 0

Shot on target outside 16m-inaccurate 30 41,7

Quick attack up to 15sec 26,1 78,6

Continuous attacks over 15sec 73,9 21,4

Attack initiated from defensive zone 44,4 26,1

Attack initiated from central zone 22,2 52,2

Attack initiated from offensive zone 33,3 21,7

Successful dribbling 68,75 50

Unsuccessful dribbling 31,25 50

Interruptions executed from own half 52,6 66,7

Interruptions executed from opponent’s half 47,4 33,3

Successful air duels 53,6 46,4

Unsuccessful air duels 46,4 53,6

6-9 consecutive passes between teammates 28,6 66,7

10 + consecutive passes between teammates 71,4 33,3

Accurate cross 45 33,3

Inaccurate cross 55 66,7

Unsuccessful attacks 20,5 16

Pass to goalkeeper 1,5 1,6

Key pass from zone 1 30,76 33,3

Key pass from zone 2 7,7 20

Key pass from zone 3 38,4 26,7

Key pass from zone 4 23,1 20
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The first goal of the match was scored by the English team in the 30th 
minute, and the second one in the 58th minute for a 2-0 lead. FF Malmö only 
managed to mitigate the defeat in the 80th minute for the final 1: 2 for the team 
from England.

From the opponent's penalty area, FC Chelsea sent 40% of accurate 
shots on the opponent's goal, i.e. shots on target, 30% were shots from the 
penalty area, and off target. The team from England also executed 30% of 
shots outside the opponent's penalty area, but all those shots went off target.

Table 2 indicates that out of the total number of shots from the oppo-
nent's penalty area, FF Malmö sent a total of 8.3% of shots on target, and 50% 
of the total number of shots were off target, while 41.7% of shots that were 
executed outside penalty area, were also off target. 

FC Chelsea played most of their attacks in a time interval of over 15s 
(73.9%), as evidenced by greater ball possession (66%). Namely, the higher 
percentage of continuous attacks is shown by the fact that the highest percent-
age of attacks started from the defensive zone (44.4%). In the second place in 
terms of the percentage of attacks of the visiting team is the offensive zone 
itself, where they managed to take possession by pressing and then attacking 
the opponent's goal with 33.3% of the total number of attacks.

The analysis shows us that FF Malmö took most of its attacks from the 
central zone, i.e. the attack organization area because this was the area where it 
most often managed to take possession of the ball. An indicator of that is the high-
er percentage of performed quick attacks up to 15s in relation to their opponent. 

The element of the play that represents an important factor in achiev-
ing results is certainly dribbling, and according to notational analysis, it was 
on the side of FC Chelsea with a relative percentage difference (68.7%/50%). 
Namely, dribbling is an element of football technique, but also a basic means 
of individual tactics in a 1:1 ratio. A team that has a larger number of individ-
uals who perform this element of technique in a quality way during play, will 
find it easier to achieve a desired sports result - victory.

A greater number of free kicks by FF Malmö from their own half, 
shows that FC Chelsea had a faster defensive transformation and quality clos-
ing of all free zones that were attacked during the quick attack of FF Malmö, 
as well as doubling of opposing players, which resulted in taking possession 
without fouls. 

The characteristic of continuous attack is high possession of the ball 
and a large number of exchanged passes, which was the philosophy of the 
game of FC Chelsea, and the main indicator of this is that of the total number 
of attacks as much as 71.4% of them took place in passing between players 
with over 10 continuous passes. 

As for the key attacks, notational analysis indicates that the FC Chel-
sea team performed more attacks from zone 3, i.e. the attack field of the 
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right corridor with 38.4%, from the attack field of the left corridor 30.76%, 
from field 2 there were only 7.7% of the attacks, while 23.1% were taken 
from the central field through deep passes behind the opponent's back. FF 
Malmö also broke more on the flanks with 33.3% on the left side, 26.7% on 
the right side, 20% in the centre from field 2, and 20% of the attacks from 
the central field.

DISCUSSION

The result obtained using the conducted notational analysis, shows that 
the team that scored the first goal in this match, in the end, won. This claim is 
supported by a research by Michailidis (2014), which analyzed the matches at 
the FIFA World Cup 2014, during which it was discovered that 75.4% of the 
teams that scored the first goal also won the match. 

The teams that performed more shots on target, as was the case with 
the FC Chelsea team in our study, ultimately won, which is confirmed by a 
study conducted by Lago-Peñas, et al. (2010) and Szwarc (2004), in which 
they analyzed teams from the 2002 FIFA World Cup.

In order to discriminate in the best possible way against the differences 
between the football teams that achieved victories, a survey of Castellano, 
Casamichana and Lago (2012) was conducted, including an analysis of 177 
football matches from three World Cups (Japan / Korea, Germany and South 
Africa). Variables from two different aspects were observed, namely the var-
iables related to the attack phase and the defensive phase. The conclusion of 
this study is that the difference between the teams that won, or played a draw, 
or lost the game in possession of the ball first and foremost lies in the suc-
cess of the play in the attack phase, which includes the following monitored 
variables: total number of shots, total number of shots on and off target, ball 
possession, the number of fouls as well as corner kicks. 

In this research, the number of blocked shots can be taken as a discrim-
inating factor, while the total number of shots on the opponent's goal in our 
research goes in favor of the team that lost the game. 

A similar research was conducted by analyzing 31 matches of the 2012 
European Football Championship. The research referred to the ways of scor-
ing goals, the number of goals scored, as well as the length of passes. The 
obtained results show that the teams that achieved victories at this Europe-
an Championship scored more goals from corner kicks and from shots taken 
from the penalty area, which coincides with this research. Also, the results of 
this research coincide with the conclusions reached by Muhammad, Norasru-
din, Rahmat (2013) in terms of the large number of short passes made by the 
winning team.
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A large number of researchers have analyzed the ways of achieving 
sports results through different segments of play and using different ways and 
methods of analysis. Namely, this research shows that the team with a larger 
number of connected passes in one action (6-9, and 10+) also achieved a vic-
tory, which does not agree with the research conducted by Plummer (2013) on 
a sample of 10 elite matches of the English football league. On the other hand, 
the results of both studies absolutely coincide in that the number of goals 
scored with a kick from the penalty area is significantly higher, which was 
confirmed by the conducted notational analysis. 

The segments of play, such as greater ball possession and a larger number 
of total and accurately executed passes, especially in the final phase, i.e. in the 
last third of the field, proved to be highly predictive factors in achieving victory. 
Namely, our results are confirmed by the results obtained by Lago-Peñas, La-
go-Ballesteros and Rey (2011) regarding the analyzed matches during the three 
seasons of the Champions League. Their research shows that the success of one 
team depends on a large number of executed, but also accurate passes. Signifi-
cantly greater possession of the ball is on the side of the winning team, and this 
is confirmed by research by Lago-Peñas and Dellal (2010). Of course, there are 
deviations from such claims, which could depend on the style of play preferred 
by certain teams, but also on the country they come from. An example that a 
larger number of total, but also accurate passes does not have to be a predictor of 
victory is a conclusion reached by Kubayi and Toriola (2020) in their research. 

Kicking – passing, as one of the most significant tactical means in the 
game of football, which highly influence the end result of a match, was the 
subject of analysis by Yamanaka et al (1993). It was confirmed then that there 
are different playing styles in relation to the part of the world where the teams 
come from. Thus, it was suggested that teams coming from the English Pre-
mier League,  base the concept of their attacks on long passes on medium and 
long distances. In the present research, notational analysis proved that precise-
ly English FC Chelsea won the match in the UEFA Europa league, executing 
741 accurate passes out of 781 passes in total, which does not coincide with the 
Yamanaka research, and can be explained by the constant progress and speed-
ing up of the game of footbalin the past decades. Also, Luhtanen et al (2001), 
analyzing the matches from the two European Championships in 1996 and 
2000, came to the conclusion that the percentage of successful passes can be a 
predictor of the success of a football team, which was the case in our research.

CONCLUSION

The analyzed topic indicates the type of play preferred by the team of 
FF Malmö and FC Chelsea, which is the primary goal of the notational anal-
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ysis of a football match. In this research the authors came to the conclusion 
that the parameters such as greater ball possession, the total number of shots 
on target, total and accurate passes, but also a better handling of the tactical 
requirements of the 1:1 play, can be considered valid parameters that can de-
termine the winner in a football match.

Namely, the notational analysis of opposing and own players, regard-
ing the success in certain segments of the play and the level of mastery of 
the technical and tactical elements of the play, should be of great use for the 
qualitative planning and organization of the training process.
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INTRODUCTION 

Fighting dates back to the beginnings of the human kind. Throughout 
its history, man was existentially attached to fighting. Fighting initially came 
down to defence from animals, fight for life space and survival. First and fore-
most, due to self-preservation, man was forced to perfect their fighting skills. 
The earliest forms of fighting movements were: grabbing by the neck, biting, 
scratching, strikes with wide swings... Later on, the upward standing position 
and hand development are increasingly used for grabs and locks. Through-
out centuries, in that fight man adapted their natural moves to their purpose, 
which is how various fighting techniques emerged: lever, throw, strike… In 
this way, the evolution of human experience brought about the creation of 
martial art forms. Precisely those martial art forms are marked by the envi-
ronments in which they emerged, and they are passed on from generation to 
generation (Ćirković et al., 2010). As mentioned above, the environment in 
which a martial art concept was systematized is undoubtedly an influential 
factor, which can be seen in aikido. Traditional aikido belongs to younger 
martial arts, as it emerged between two World Wars, at a time of poverty, 
insecurity and death. As such, its path to this day was filled with obstacles 
and uncertainty. It was founded by Morihei Ueshiba. Its name is composed of 
three syllables: AI (harmony), KI (energy, spirit, mind) and DO (path). Aikido 
belongs to BUDO arts. In Japanese, “do” means path. It is not just about learn-
ing the technique, let alone about sports competition. Budo includes arts such 
as kendo, judo, aikido, and kyudo or archery, and yet ideogram “bu” means 
to stop fighting. In budo, the point is in finding peace and gaining full control 
over oneself (Deshimaru, 1999).

Aiki is not a fighting action or an enemy’s defeat. It is a path of rec-
onciliation of the world and turning humanity into one family. There are no 
enemies in aikido. It is wrong to think that budo implies having enemies or 
opponents, being strong or defeat them. In real budo, there are no opponents 
or enemies. The real budo means being united with the universe, i.e. being 
united with the centre of the universe. The secret of aikido lies in bringing 
ourselves in harmony with the movement of the universe and in creating an 
accord with it (Ueshiba, 2003). By training various martial arts, Morihei be-
came an expert in the domain of fighting. There was too much violence and in-
juries in all the arts he trained. He thought that fighting, with a personal aim to 
injure or kill an opponent, should be banned. An opponent should be made to 
realize that using physical force is pointless (Stanojević, 1985). Aikido made 
the first contact with the rest of the world in 1925, the year that is considered 
to be the one in which traditional aikido emerged. But the first opportunity to 
present aikido was in 1927, when Morihei and his family moved to Tokyo. It 
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was then that he received a certificate as the founder of traditional aikido, and 
an invitation to present aikido to the wider public. At that point, aikido opened 
the door to the world, together with Morihei and his followers. First, aikido 
was demonstrated to the imperial guard, where Morihei receives a position as 
a teacher. After that, other martial arts masters become interested in aikido. 
In 1931, Morihei opened a dojo in the Wakamatsu district of Tokyo, which 
still exists today. In 1948, aikido suddenly globalized. The basis of this art 
is to direct and control the energy of the opponent, so that it does not inflict 
serious injuries to oneself or to the opponent. By executing the technique cor-
rectly, the opponent can be defeated regardless of their size or strength. That 
is why aikido is considered one of the most sophisticated Japanese martial arts 
(Blažević, 1998). After the rapid development of aikido, today it is practiced 
on almost all continents, attracting a wider mass and great attention of people 
who want to practice it. Today, aikido is more accessible for exercising, so it 
is not practised only by the upper class, but by the wider public, depending on 
geographical area. As aikido developed, more and more aikido associations 
emerged, both in Serbia and worldwide. 

Aikido arrived to former Yugoslavia in 1968. The pioneers of tradi-
tional aikido were Ljubomir Vračarević, Zoran Ristić Ciga, Milan Zagorac, 
Bratislav Stajić and Mirko Jovandić. At that time, the “BUDOPRESS” maga-
zine was released, and it was the first magazine in the country that focused on 
martial arts. The first major seminar in Serbia was held in 1974, when Hiroshi 
Tada conducted both the seminar and the testing for dan belts. After this sem-
inar, the relations between aikido from “outer” and our world became stronger 
and stronger. Ever since aikido came to this country, there was a great desire 
to form an aikido organization, which happened soon. The Aikido Federation 
of Yugoslavia was formed, but it did not last due to numerous flaws and disor-
ganization. In the following period, the persistence and enthusiasm of aikido-
ka led to the formation of aikido association “Belgrade”, which became a full 
member of the IAF (IAF -International Aikido Federation). And because this 
association did not gather only Serbian clubs, but clubs from all over former 
Yugoslavia, the Aikido Association “Belgrade” becomes the Yugoslav Aikido 
Federation - Aikikai Yugoslavia in January 1994. Seven years later, Aikikai 
Yugoslavia is divided into two organizations: one of them initially kept the 
same name, but later on it changed the name into “Aikido Federation of Serbia 
and Montenegro”, and one of its halves is called Serbian Aikido Federation, 
while the other one was named Aikido Association of Serbia. There are also 
several organizations not connected with Hombu Dojo, but they act in line 
with this fact and their contacts with clubs and organizations that are linked 
to Hombu Dojo are reduced to minimum. This particularly refers to Serbia, 
where Real Aikido is quite popular, and apart from the mimicry in its name 
and the clothes worn, this martial art has absolutely no ideological, and only 
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some technical matters in common with traditional aikido, so it should be 
observed as an independent martial art, of Serbian and not Japanese origin, as 
its idea goes beyond traditional Japanese aikido. Since there is no competing 
in aikido, it did not develop into a sport, but rather maintained the title of a 
martial art, which is why it was not interesting to the stat or to publicity whose 
influence could have contributed to the creation of a unique organization, such 
as a sports association. Today, Serbia has the Serbian Aikido Federation, the 
Aikido Association of Serbia, the Aikido-Budo Association of Serbia, Ai-
kikai Serbia (the real aikido federation of Serbia), Tendoryu Aikido Serbia, 
and Vojvodina Association for World Aikido. Global aikido federations de-
veloped much faster than in Serbia. One of the best known ones is the IAF 
(International Aikido Federation). 

METHOD

The bibliographic speculative method was used in this paper. Relevant 
bibliographic sources were collected by this method and interpreted in ac-
cordance with current issues. 

1. SELF-DEFENSE

The term self-defence primarily implies defence using one's own abili-
ties. This term presupposes the existence of attack as a condition for defence, 
the use of special knowledge - techniques (Arlov, 2006). If we start from the 
fact that self-defence is a system of self-protection, a way of positively solv-
ing a problem situation, then it is necessary to single out those fighting ele-
ments that can achieve that. Bearing in mind that a large number of problem 
situations, primarily in terms of different grips, are the starting point when 
learning a large number of individual elements of aikido (primarily levers), 
there is a sufficient reason to use this skill and its elements for self-defence. It 
is especially important to constantly insist that they are executed technically 
correctly in order to achieve better and more efficient response in a particular 
problem situation. 

Traditional aikido is created to reflect the Japanese tradition and cul-
ture. However, all aikido techniques can be adapted to new situations and 
different types of attacks.

By combining the movements of the arms, legs and other parts of the 
body, an attack can be avoided, evaded or stopped when it is least risky. By 
further movement and application of basic aikido elements, the opponent will 
be disarmed and disabled. In addition to the basic aikido elements, atemi 
strikes are also used. Atemi strikes are strikes at vital points on the human 
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body. Strikes have the role of disorienting the attacker and providing enough 
time to perform the technique. 

2. MOST FREQUENTLY USED AIKIDO TECHNIQUES IN 
SELF-DEFENSE (KANSETSU WAZA) 

Lever techniques in the field of self-defence can be applied in almost all 
situations. In the mechanical sense, their efficiency depends on the precision 
of the support, the magnitude of the resistance and the applied force (Mudrić, 
2005). Certainly, kanetsu waza belongs to the group of techniques where the 
main emphasis is on the execution of levers, while waza means the technique 
or the form of techniques. As with all techniques, adequate and precise move-
ments of both the lower and upper extremities are used. Having in mind that 
the focus of this work is on lever techniques, it is necessary to point out that 
their application is primarily aimed at establishing control by inflicting pain by 
stretching the tissue in the area of the joint where the lever is applied (Blago-
jević et al., 2012). The levers that are used can be divided into 6 basic ones, 
which are: Ikkyo, Nikyo, Sankyo, Gokyo, Kotegaeshi and Yonkyo. 

2.1. IKKYO

The Ikkyo lever is one of the levers executed on upper extremities, i.e. 
an extended arm. It is used to defend against all types of upper extremity at-
tacks. The lever is one of the easiest ones to execute and the basis for further 
more complex ones, which is why it is the first one to be instructed during the 
training. It is executed as follows. By reacting in a timely manner and depend-
ing on the attack, an appropriate movement should be executed to disturb the 
balance of the uke and bring them into the appropriate position for the ikkyo 
lever. Control of the uke is performed through their hand with which the tori 
has constant contact. In that sense, proper guard is very important. The guard, 
in addition to being a body position, is a type of body language between an 
aikidoka and their opponent. If an aikidoka is in such a position that they find 
themselves facing the opponent, then, depending on the relationship and the 
opponent's body, they are in the guard, i.e. a defensive position, which protects 
themself or others from a potential attack (Vračarević, 2007). When perform-
ing this technique, the position of the tori’s arms during the movements should 
be in front of the body and in the next position, the hand closer to the uke is on 
the elbow joint, on the outside and putting pressure on it, while the other hand 
should be on the wrist root joint, as shown in Picture 1 2. By further move-
ment under the pressure of the lever, the uke is lowered to the ground with the 
abdomen turned downwards. The tori then places the opponent's hand on the 

2 Demonstrators on all photographs: Lazar Živković and Nemanja Živković
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ground, still outstretched, at a 90° angle to their body. The elbow of the uke's 
arm must be turned so that it can be bent upwards. In order for the lever to be 
successful, one must master both their balance and the opponent's. The uke is 
brought to the stage of imbalance and painful lever. Levers are made thanks 
to the anatomical features of the joints. Most joints are movable in one direc-
tion. In addition, rotational movements in most joints are limited. Dislocation 
occurs when the joint is taken out of the natural position exceeding its limit. 
If a fixation has been performed and the control over the uke has been gained, 
we can say that the lever has been performed correctly. Every technique, even 
this one with the ikkyo lever, can be performed in several ways and different 
variations, which depends on the uke's reaction to the initial technique. Tech-
niques can be executed in two ways: ura (outer side) and omote (inner side). 
The omote mode is executed by intercepting the uke’s attack, while the ura 
mode starts by evading or catching (absorbing) the attack, i.e. the uke’s limb. 

Picture 1. Ikkyo lever by stages

 

2.2.  NIKYO

Nikyo - In Japanese, NI means two, that is, nikyo is another form of 
fixation. The movements are performed very similarly to ikkyo and belong 
to the next level of complexity of aikido levers. All conditions for executing 
this lever must be the same as for the ikkyo lever, but the position of the arms 
is different from the position for ikkyo fixation. During the movements, the 
execution of the technique and reaching the position suitable for performing 
the nikyo lever, the initial position of the hands must be as follows: the hand 
closer to the uke goes to the elbow joint while the other hand goes to the fist. 
The finishing segment is performed with the lower or upper fixation of nikyo, 
as presented in Picture 2.
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Nikyo fixation – Lower nikyo fixation falls into the category of fixa-
tions performed in seiza.  After reaching an adequate position where the uke 
is on their stomach, facing ground, it is time to move on to nikyo fixation. 
The procedure is as follows: tori is sitting in seiza perpendicular to the uke, 
using the legs to press and fix the shoulder of one arm (not the arm used to 
gain control and cause imbalance). After reaching that position, the tori grabs 
uke’s arm and puts it into the position where its palm is turned to the biceps, 
while tori’s other hand bends the uke’s elbow joint, as presented in Picture 3. 
The tori should perform controlled rotation of uke’s arm toward the head and 
away from uke’s back. 

Picture 2. Nikyo lever by stages

Picture 3. Lower Nikyo position

2.3. SANKYO

Sankyo - San in Japanese means number three and thus sankyo fixation 
belongs to the third form of fixation. Sankyo unlike ikkyo and nikyo fixation 
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is more complex but not less effective. This fixation is used on almost all types 
of attacks, including attacks of the lower extremities or legs.

The first steps, on any attack, are intercepted (if the omote variant is 
selected) or the strike is evaded (in case of the ura variant). 

By intercepting the attack, the tori provides a better position to con-
tinue the technique, as the uke is already in some sort of imbalance. With 
the appropriate movement, depending on the attack in question, the uke must 
come to a position where they can perform an interception for sankyo fix-
ation. This position is usually accompanied by ikkyo fixation, i.e. applying 
pressure to the elbow joint. After a sankyo grip, which looks like the tori and 
the uke are shaking hands, they move into a position where the uke's arm is 
bent 90° at the elbow joint and where the tori has complete control over the 
uke, which can be seen in Picture 4. This position provides two possibilities, 
which are: to bring the uke, with controlled and appropriate movements, into a 
yoko ukemi fall or to bring them into a position for lower sankyo fixation. The 
lower sankyo fixation shown in Picture 5 is derived from a position similar 
to lower nikyo fixation. After arriving in the appropriate position where the 
uke is lying on the ground on the stomach, we can move on to the procedure 
of switching to sankyo fixation. The procedure is as follows: the tori sits in 
seiza perpendicular to the uke, where he squeezes and fixes the shoulder of 
one arm with his legs (the arm which controls and creates imbalance). After 
reaching that position, the tori grabs the uke's hand and puts it in the position 
with the palm facing the biceps together with his other hand. The tori should 
perform a controlled rotation of the uke's hand towards the head and away 
from the uke's back.

Picture 4. Sankyo lever by stages
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Picture 5. Lower sankyo fixation

2.4. KOTEGAESHI

The Kotegaeshi lever can be applied to all attacks of upper extremities. 
Thanks to its specific execution, the efficiency of this lever is very high. 

After occupying the appropriate position for performing the lever, a 
grip is performed with the hand (opposite to the uke's) with the thumb in the 
position between the little and ring finger. The other hand covers the uke's 
entire fist with fingers. The lever is performed by extending the wrist joint 
towards the uke and to the side (towards the back) as shown in Picture 6. 

Picture 6. Kotegaeshi lever by stages

2.5. GOKYO

Gokyo - The procedure for performing the fixation is similar to that for 
ikkyo fixation, but with a grip and the lever performed on the elbow joint as 
seen in Picture 7. 
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Picture 7. Gokyo fixation

2.6. YONKYO

Yonkyo fixation is a fixation that comes after ikkyo fixation, i.e. its 
basis is ikkyo fixation. The grip from ikkyo to yonkyo is as follows: both 
hands grab the uke's forearm, which is at 90° from the upper arm. With the 
extension of the arm, the lever is made on the shoulder joint, which can be 
seen in Picture 8.

It is particularly important to emphasize that all the techniques listed 
here need to be practiced with a larger number of partners in order to have the 
opportunity to get acquainted with the different mobility of the same joints 
in different people. Mobility (flexibility) is the ability to perform movements 
with optimal (maximum) amplitude (Stojiljković et al., 2012). It is the mobility 
of the joint, i.e. its anatomical limitation in terms of the maximum amplitude 
of performing a certain movement that represents the foundation on which the 
feeling of pain in the one over whom the lever is performed is based. 

Picture 8. Yonkyo fixation
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CONCLUSION

Aikido is a complex and technically demanding martial art that, de-
spite time and without major changes in its execution, survives to this day. 
Aikido is one of the martial arts that is primarily a skill of love and a kind of 
path. In addition to the art of self-defence, aikido is also a philosophy of liv-
ing. Ueshiba himself pointed out that aiki is not a fight or defeat of the enemy, 
but a path of reconciliation and turning humanity into one family. He espe-
cially emphasized that there are no enemies in aikido. Aikido techniques are 
designed so that the opponent is defeated but not injured, which makes Aikido 
a unique martial art. Bearing in mind that Ueshiba himself was dissatisfied 
with the use of aikido for military and police purposes, and pointed out that it 
is the Art of Peace that can disarm the enemy, no matter how well armed he 
is (Ueshiba, 2008). From all the above, it can be clearly concluded that it was 
Ueshiba who gave aikido the final ethical stamp in terms of not injuring the 
opponent.

This paper presents only a small part of the applicability of aikido ele-
ments in self-defence. The implementation of aikido primarily depends on the 
practice, dexterity and speed of an aikidoka, as well as the situation, i.e. the 
aikidoka’s response. In addition to the above, efficiency is affected by other 
factors such as the physical preparedness of the person who should use aikido 
technique(s) for self-defence, the psychological preparedness and determina-
tion of the person who should successfully defend themself and overcome the 
attacker. Only good coordination in terms of technical readiness on the one 
hand and fitness on the other will be good preconditions for an efficiently per-
formed combination of individual martial arts techniques. Technical prepa-
ration of athletes is the most rational way of moving or performing certain 
moves and movements, in order to more efficiently solve the performed move-
ment structures within the training. As the goal of every sports technique is 
the harmonization of movements and moving in space, time and by strength, 
that is, compliance with the requirements of a certain motor task, it can be 
underlined that the basis of every technical preparation is adequate develop-
ment of coordination ability. What determines different types of sports is their 
specific motor structure, i.e. technique (Vasović, 2016).
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Abstract: The modern way of life, which is characterized by insufficient 
movement, most often leads to poor posture. Children and young people ex-
ercise less and less and spend more and more time in passive sitting and lying 
positions. Such habits take them away from their natural needs for movement 
(hypokinesis) and significantly reduce most of their physical and functional 
abilities. The question is why do so many children sit with such poor posture? 
Habit is one of the main reasons, but not the only factor of poor posture when 
sitting. The article especially discusses the environment factors that may indi-
cate the causes of improper posture, and occur during school: several hours of 
sitting in school desks, a large number of classes, short breaks, dysfunctional 
and inadequate classroom furniture, insufficient lighting of the work surface, 
heavy school bags and improper way of carrying one. Due to the influence 
of various factors: family, preschools, schools, and others in the formation of 
proper posture, it is necessary to create a system of preventative measures 
from an early age, which includes educating children. Prevention not only af-
fects school success but also changes the attitude towards oneself, peers, and 
other people, which contributes to the development of positive traits and char-
acteristics of the person and their successful socialization.

Keywords: causes of improper posture, children, prevention
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INTRODUCTION 

The biggest changes in a child's life take place in the period when 
they start school. From a carefree period, full of play and movement, a child 
undergoes a regime of school life: long sitting at a desk, doing homework, 
studying - which incomparably more mobilizes their mind and requires them 
to adapt changes in lifestyle. This transition from play to school work, from 
free and versatile activity to simple intellectual activity, sometimes has a bad 
effect on a child's development, especially on the posture of a pupil’s body. 
It is a period of relatively fast growth when a much more active life would 
suit the child, and it is very difficult for them to keep up with the necessary 
school discipline.

Posture in children and young people is a global and always current 
problem of all countries in the world, causing great interest of both domes-
tic and foreign experts from various fields. In the paper "Review of domestic 
and foreign research in the field of postural disorders - from 2000 to 2007", 
Purenović (2007) compares the methodology of work and research results in 
the field of posture, between studies of domestic and foreign authors. The 
research covered 50 studies (25 domestic and 25 foreign). Comparing the re-
sults of the studies, which examined poor posture, the following is observed: 
in case of children aged 7-10, lordotic poor posture is more present in chil-
dren from Brazil (57.25%) (Penha et al., 2005, according to: Purenović, 2007), 
than in children from Serbia (33.5%) (Milenković et al., 2003, according to: 
Purenović, 2007), and when it comes to kyphotic poor posture, the situation 
is the opposite – Serbian children have more problems with this disorder of 
the spinal column in the sagittal plane (51.4%) (Milenković et al., 2003, ac-
cording to: Purenović, 2007), than children from Brazil (33.75%) (Penha et 
al., 2005, according to: Purenović, 2007). Foreign authors have paid attention 
to improper posture (scoliosis) in athletes. Studies conducted on the domestic 
population on a sample of primary school students, conducted in foreign stud-
ies, indicate the following data: lordotic posture have children aged 7 years 
- 55%, 8 years - 61%, 9 years - 51%, 10 years - 61% , while kyphotic posture 
is represented in children aged 7 years - 21%, 8 years - 27%, 9 years - 45%, 10 
years - 42% (Penha et al., 2005, according to: Purenović, 2007). Bogdanović 
(2005) and Purenović (2006) find a connection between the way of carrying 
a school bag and posture - kyphotic poor posture is most present in children 
who carry the bag on both shoulders.

Foreign authors have dealt more with the harmful effects of school 
bag weight and concluded that it has a negative impact on the work of the 
respiratory system (Chow et al., 2005) and on the occurrence of back pain 
(Korovessis et al., 2004). Domestic and foreign authors have reached the same 
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conclusion: the dominance of the one hand, in fact greater engagement of the 
one hand, is associated with scoliotic posture (Milenković et al., 2004; Grivas 
et al., 2006, according to: Purenović, 2007). 

A review of the results of numerous previous studies points to the need 
to further develop appropriate multidisciplinary and interdisciplinary ap-
proaches in relation to the problem area: the formation of the correct posture 
of children of younger school age.

CAUSES OF IMPROPER BODY POSITION

The high percentage of children’s improper posture has encouraged 
several researchers to determine the causes of this mass phenomenon. The 
causes that can directly or indirectly affect the disruption of proper posture 
can be classified into several groups. The most common causes of poor pos-
ture are divided into congenital and acquired, intrinsic (endogenous) and ex-
trinsic (exogenous) (Kosinac, 1998). Since the study space is related to motor 
skills and movement, as a basic tool in physical education, attention will be fo-
cused on the external causes of improper posture of children. All those factors 
that condition human nature play an important role in this: bio-typological, 
psychological, environmental, and and they can indicate the causes of poor 
posture in children. In children, a special role in the development of improper 
posture can be played by static disorders and various bad habits that children 
adopt and that should be resolutely fought against, which can be called in-
trinsic environmental factors (Kosinac, 1998). One of the environments that 
affects a child's development is its school. In this paper, we will describe only 
those that occur during at school age: 

-  several hours of sitting at school desks,
-  a large number of classes, 
-  short breaks, 
-  dysfunctional and unadapted classroom furniture, 
-  insufficient lighting of the work surface, 
-  school bag weight 
-  improper way of carrying a school bag.
The most common occurrence of poor posture in children is due to 

the weakness of certain muscle groups of the tonostatic musculature, namely: 
neck and trunk extensors, shoulder girdle muscles, thigh and lower leg exten-
sors, and foot muscles. Hypotonia of the tonostatic muscles has a detrimen-
tal effect on maintaining a normal upright posture, because the weakening 
of these muscles, for any reason, leads to a disorder of "good posture" - an 
upright posture. This phenomenon can be explained in two aspects. This is 
the period when the child, when going to school, is exposed to an increased 
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stato-dynamic load - prolonged sitting at a school desk, writing in a bent posi-
tion, carrying heavy school bags. On the other hand, children are focused on 
improving the fine motor skills of the distal parts of the upper extremities, on 
the function of the hand to improve writing, and there is a certain redistribu-
tion of basic and action tone (Kosinac, 1998).

Today's urban child is increasingly replacing free play and natural 
forms of movement with sedentary or indoor activities. As a consequence of 
psychosomatic stress and emotional adaptation during longer sedentary ac-
tivities, various subjective difficulties appear over time, so school results are 
often not in line with expectations. The question is why do so many students 
sit in such poor posture? Habit is one of the main reasons, but not the only 
factor of poor posture when sitting. After sitting with a bent spine for many 
years, the body gets used to such a position. Namely, research shows that 
sitting alone is not so much hard work as the activity of muscles that must 
maintain the required position when sitting (Kosinac, 1998). Children need 
the ability to achieve a dynamic and active body position while sitting. In that 
sense, teachers should not interpret this as "fidgeting in class". The problem 
becomes even bigger due to external factors such as: the needs of each class-
room, which is attended daily by several classes of different age groups. The 
sitting positions that children occupy are often incorrect, because classroom 
furniture in many cases does not correspond to the age of the children, and 
they are forced to occupy such positions.

The student sits at school or at home on inadequate chairs, benches, 
and writes on a table that is not adapted to their anthropometric features and 
body structure. Depending on the students’ age, in the first three classes they 
can, in principle, sit properly and generally follow the lessons with interest. It 
becomes critical after the third hour, as a consequence of mental and physical 
intolerance to prolonged static loads. Mental and physical disorders such as 
fatigue, decreased concentration, pain in the head, neck and back, decreased 
precision and coordination are often the results of prolonged incorrect sitting 
positions (Kosinac, 1998).

A good sitting position implies a position when the body is upright or 
slightly tilted forward, the head is properly raised and thus stimulates light and 
constant tension of other muscles of the spine and short muscles of the neck. 
The upper and lower limbs are in a symmetrical position, the feet are placed 
parallel and the entire surface rests on the floor. This position provides the best 
distance of the eyes from the reading surface and less fatigue (Kosinac, 1998).

Research confirms that the problem and inconsistency of anthropo-
metric values of students of a certain age with the dimensions of the school 
chair are closely related to the poor posture of students, which causes fatigue 
(Domljan et al. 2005). There are several incorrect sitting positions that stu-
dents consciously or unconsciously take while writing or studying.
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Figure 1. Incorrect sitting

 
(Taken from: Domljan, Jazbec, Bogner, 2005)

The incorrect position of the head, which hangs forward emphatically 
or is bent to one side, is very common for students when they are doing home-
work or studying. A more severe form of incorrect sitting is when one leg is 
bent or stretched without a firm support on the ground and one arm is stretched 
forward or to the side, which leads to multiple curvatures of the spine. One of 
the frequent irregular sitting positions in students is the so-called "Low seat-
ing" in a chair while reading or watching TV. A feature of this position is the 
bending of the whole body with the head relaxed and protruding forward and 
down. The legs are stretched without firm support on the ground. Maintaining 
this incorrect sitting position becomes a bad habit, which over time grows into 
a kyphotic posture (Domljan et al., 2005).

The sitting positions that children take during classes and at home are 
very diverse and, unfortunately, often irregular. In many cases, school fur-
niture does not correspond to the height and age of the children, so they are 
forced to take incorrect positions. Inadequate height and distance of the desk 
on which there are writing utensils, notebooks, books, force children to sit in 
an incorrect position for more than 4 times for 30-45 minutes during the day 
(Grbac and Domljan, 2007).

A very common position that children occupy in one of the sitting po-
sitions (Figure 1) can be described as follows: the head with the neck is moved 
forward and bent towards the notebook, book, etc., which exposes it to the 
stronger action of gravity. In this way, the tonic muscles of the head and neck 
are burdened. Their longer retention in this position leads to muscle fatigue 
and a more passive position of the normal physiological curve of the dorsal 
part of the spine. Accustomed to such a sitting position, a student maintains 
it while standing and throughout daily activities. The upper segments: head, 
neck, shoulders, chest and arms that are pulled forward, with their weight 
further emphasize the back curve (Jeričević, 1969). All this leads to an une-
ven load on the feet, and the common and accompanying occurrence of poor 
postures is flat feet.

There are other ways of sitting that also have a negative effect on the 
positions of the upper body segments. When observing students sitting at 
a school desk, it can be noticed that they often keep their right hand on the 
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desk, and the left one slightly lower (Figure 2). This position of the arms fol-
lows the spinal column, bending towards the right arm, which is on a higher 
plane in relation to the left arm. Due to such a position of the spine and une-
ven level of the shoulders, the head is tilted towards the left side and in that 
way, the curvature of the spinal column is emphasized. This retention of poor 
posture in other school and daily activities leads to the head being slightly 
bent to the side in a standing position, to asymmetry in the shoulder-scapular 
girdle, asymmetry in the area covered by the arms when they are casually 
relaxed across the body, chest and pelvis, and gluteal asymmetry regions 
(Jeričević, 1969). The correction of the scoliotic posture is much more dif-
ficult in relation to the mentioned kyphotic and lordotic posture of the body 
because there is an asymmetry of the muscle tone of one half of the body in 
relation to the other.

Incorrect sitting position, especially in students of younger school age, 
can be risky because, at that age, bones and muscles are very susceptible to 
changes that can quickly and easily take a pathological form of the posture. 
Any position in which a student has to be for a long time, causes fatigue. By 
changing the position and posture, the student tries to eliminate the feeling of 
fatigue. For elementary school students, furniture design is very important, 
and in the last few decades, experts are in charge of designing it. However, 
the fact is that students can sit badly in bad desks, but also sit well in badly 
designed furniture.

Figure 2.  Forms of poor posture during schoolwork and homework

 
(Taken from: Jeričević, 1969)

 One of the conditions for the proper development of the body, primar-
ily the spine, is changing the position of the body and limbs. When sitting, a 
person has a labile balance, so it is more comfortable to sit if a part of the body 
leans against the back of the seat. If the lumbar part of the spine leans against 
the backrest, minimal muscular strength is needed for sitting, the chest is 
straight, breathing is calm, and the organs of the abdominal cavity are not 
suppressed. Proper sitting largely depends on the size and shape of the furni-
ture, the seat should follow the shape and size of the thigh and pelvis. If the 
position of the neck is upright, the neck and back muscles are the least tired 
(Cekuš, 1996).
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The most important part of classroom furniture that has a great influ-
ence on the correct sitting position is the chair and the desk. The furniture 
should be adequate for the posture of the body that corresponds to reading or 
writing. The height of the table and chairs should be in accordance with the 
height of the student, the edges should be rounded, and the height of the seat 
should be variable. The optimal seat height should be 28% of the body height. 
When a student is sitting, their feet should lie on the ground and most of their 
thighs should be placed on the seat. Seat depth is the distance from the edge 
of the seat to the backrest and should be 20% of the body height. This depth of 
the seat provides wider support for the body and unimpeded blood circulation 
in the lower extremities. The slight tilt of the seat backward also prevents the 
body from slipping. The backrest should be slightly tilted backward by 10-15 
degrees and follow the curve of the spine. If the distance from the backrest 
to the counter is large, the student cannot lean back and bend forward and an 
poor posture emerges. The backrest distance from the counter should be 17% 
of the body height and it changes when sitting and getting up. What position 
the student will take when sitting or standing depends on the distance of the 
desk, which represents the distance between the vertical lowered from the 
front edge of the desk and the front edge of the seat. Negative distance is 
favorable for writing and reading when the seat is slightly underlined under 
the table because the student can lean on the backrest. Positive distance is 
justified only when getting up and standing at a desk because the torso bends 
a lot, which leads to fatigue. Good differentiation means that the elbows, as 
well as both forearms, are at the height of the front edge of the table and that 
in this position the shoulders are neither lowered nor raised (Figure 3b). A 
student sits correctly if their eyes are 30 cm away from the table surface when 
writing or reading. The most suitable difference is 17% of female student’s 
body height, and 16% of male students' body height (Cekuš, 1996).

Figure 3. a) Poor posture of students   b) Correct posture of students' bodies

 
(Taken from: Cekuš, 1996)

In addition to the positive consequences of the introduction of infor-
mation technology, the negative consequences of these media on the health of 
children are increasingly noticeable. If the body spends a long period in one 
sedentary position, a certain group of muscles is constantly active, to keep the 
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body in that position. Over time, these muscles get tired because they do not 
have the opportunity to rest and relax. The application of new technologies 
- computers, implies longer time spent in a sedentary position, during which 
the child gradually develops a kyphotic posture as a consequence of the con-
stant tension of certain muscles. 

Proper sitting position behind the computer means that the spine is 
straight, the neck is straight in extension, and the arms are properly bent at the 
elbows. The lower back rests on the chair, the hips, and the body; the body and 
the knees are at a 90-degree angle while the feet are on the ground. Dynam-
ic sitting supported by individually adjustable chairs provides children and 
young people with greater balance between body posture and mental activity 
(Figure 4b) (Kosinac, 1998).

Figure 4. a) Incorrect sitting  b) Correct sitting

 
(Retrieved from: Kosinac, 1998)

The prolonged strain on the organs of sight when reading, writing, 
drawing, looking at the blackboard, prolonged TV watching and working on 
the computer, incorrect sitting and holding the head, tire the muscles - the 
eye movers. The fact is that about 90% of impressions from the external en-
vironment is received through the organs of sight. The frequency of wearing 
a corrective aid, glasses ranges from 20-35% (Kosinac, 1998). In order to es-
tablish or maintain active communication with the environment, the student 
accommodates the lens, while moving certain parts of the body, and often 
takes an incorrect sitting position. Preventative action would consist of choos-
ing a proper place in the classroom so that the short-sighted students are closer 
to the board and the table and the far-sighted ones are further away from the 
board or the TV. Unlike visually impaired students, those who have hearing 
difficulties are not noticed immediately. If the damage does not affect both 
hearing organs, the student often turns their head towards the sound source, 
changing the position of the body - sitting, which is usually incorrect.

It can be concluded that repeated incorrect sitting leads to poor posture 
and, over time, to spinal deformities. The arguments presented in this way 
can be described by the scheme: fatigue supports the burden on the muscles, 
this intensifies incorrect sitting position, which causes a large burden on the 
muscles. In this way, a poor posture is formed (Kosinac, 1998).
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Incorrect sitting, standing, carrying (too) heavy school bags, inade-
quate bed and sleeping pillow, various forms of movement activities, as well 
as certain endogenous factors, systematically act on the spinal column, bur-
dening the spine. Cumulative action through repetitive and long-lasting po-
sitions and movements leads to shortening or weakening of certain muscles, 
leading to muscle imbalance, which is the primary factor for the appearance 
of poor posture and the development of body deformities. Incorrect sitting 
and school bags are considered to be largely related to the occurrence of poor 
posture. Various factors are listed, such as age and gender, fatigue, load time, 
weight, shape, and manner of carrying a school bag, asymmetric load, emo-
tional conditions, etc. (Kosinac, 2004).

Children can often be seen carrying large or too heavy school bags 
in their hands or on their shoulders because parents and teachers do not pay 
enough attention to the fact that a heavy and incorrectly carried bag can affect 
proper posture and stimulate the development of spinal deformities.

Students carry school bags passively or actively. Considering the 
weight, size, shape, age of the child, there are several different ways of wear-
ing the same: in one arm, on the back, on one shoulder, over the shoulder, and 
on the opposite side. When a bag is carried in one hand or on one shoulder, 
we are talking about passive carrying of a school bag. Then, one shoulder is 
lowered in relation to the other and in relation to the anatomical structure and 
constitution. Over time, a larger number of students can form a poor posture 
of the body, primarily in the frontal plane (Figure 5a). Actively carrying the 
bag implies that both shoulders are in the same plane (Figure 5b) (Kosinac, 
1996).

Figure 5. a) Carrying a bag passively in one hand    
b) Carrying a bag actively in one hand

 
(Retrieved from: Kosinac, 1996)

Students often carry a bag on their back (Figure 6a). To establish bal-
ance, the body and the head are bent forward, because the weight of the school 
bag pulls the upper part of the body back and down. If the school bag is car-
ried in this way for a long time, the back, chest and shoulder muscles get tired, 
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which makes it difficult to breathe. If the bag is not tightened enough and is 
close to the body, lordotic posture occurs, because the school bag hangs deep 
down the back. From a biomechanical point of view, carrying a bag over the 
shoulder or on the opposite hip is the most acceptable (Figure 6b). The force 
of gravity in this way of carrying the bag does not burden both hips the same, 
but this action is more acceptable in relation to the previously mentioned ex-
amples (Kosinac, 1996).

Figure 6. a) Carrying the bag on the back    
b) Carrying the bag over the shoulder and the opposite hip

 
(Retrieved from: Kosinac, 1996)

The results of the research of Kosinac in 1976, 1986, and 1996, who, 
by inspecting school bags on a sample of 24 primary school students and a 
sample of 480 male and female students from I to VIII grade of elementary 
school in Split, determined the optimal weight of school bags that can serve 
to students, parents, teachers, school bag manufacturers as a preventative 
measure in combating poor posture (Kosinac, 1996). A useful preventative 
measure is a requirement that a school bag does not exceed the weight of 2 
kg, which parents and teachers of primary school children need to respect 
and this can prevent the occurrence of poor posture. Therefore, early detec-
tion and preventative measures are of great importance. With prevention, 
we not only influence the success in teaching but also change the attitude 
towards ourselves, peers, and other people, which contributes to the devel-
opment of positive traits and characteristics of a person and its successful 
socialization.

PREVENTION OF IMPROPER POSTURE OF 
CHILDREN'S BODIES

In the prevention of improper posture, it is important to influence the 
constant proper posture in everyday life activities: sitting, lying down, walk-
ing. All these measures alone are not enough if a child does not engage in 
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enough physical activity. The personal example of educators, teachers, and 
parents can arouse a child's desire for identification and encourage them to 
build a personal feeling and the habit of holding the body properly. Above all, 
it is necessary to ensure a child’s completely free development and to develop 
a sense of proper posture.

The role of parents, teachers, and physical education teachers is of 
special importance. Teachers can prevent poor body posture with selected 
exercises during physical education classes. The role of the teacher would 
be reflected in pointing out to children and parents the importance of proper 
posture when sitting, standing, and giving instructions and explanations on 
how and why to take care of the proper carrying of a school bag and what the 
possible consequences are.

In the system of physical education, the factors that directly or indi-
rectly affect the prevention of improper posture are (Kosinac, 1997):

-  systematic monitoring and control of the growth and development of 
children for whom we determine changes in body posture;

-  adequate choice of exercises and activities for a certain age;
-  proper performance of elementary and complex motor tasks, ensur-

ing proper motor movement control;
-  permanent professional training of teaching staff (assessment of pos-

ture and the possibility of preventing improper posture);
-  expertise and consistency in implementation and
-  absolute responsibility for children's health.
Prevention of improper posture of children includes the following (Ko-

sinac, 1997; Domljan and Grbac, 2003):
-  Considering that one of the causes of poor posture is a child’s sit-

ting position, it is necessary that teachers are familiar with this. They 
should be warned to pay attention to the posture of students during 
classes. This will reduce the number of students with poor posture 
during schooling.

-  Parents are also very important collaborators, who will control and 
correct the positions of body segments at home while a child is stud-
ying or performing other activities. In that way, children will be con-
trolled all day, which is certainly useful for prevention and correction.

-  Students spend a significant part of their school time sitting at a desk, 
or doing homework at home. That is why it is necessary to contin-
uously monitor the way of sitting and work on the formation of the 
correct posture, to get children used to taking such a posture that will 
cause the least fatigue.

-  To achieve an optimal position without harmful movements of other 
parts of the body, it is necessary to have the surface of the desk on 
which the student writes slightly inclined - like a reading stand.
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-  Furniture in everyday use must be in accordance with medical re-
quirements, but also biological, anatomical, psychological, socio-
logical, or emotional characteristics of students with regard to the 
spine as a pillar of the body. The dimensions of the furniture in the 
classrooms should follow the anthropometric changes of the students. 
Because in the last few decades the height of children of the same 
age is increasing, the average height of children aged 7 to 10 has 
increased by an average of 5-7 cm, while the height of children from 
11 to 14 years of age has increased by as much as 7-10 cm (Domljan 
and Grbac, 2003). The staff at school should also be acquainted with 
the data obtained during the measurement of students at systematic 
examinations because in that way they can have an insight into the 
anthropometric changes of students when making a decision on the 
purchase of furniture of certain dimensions. The furniture should 
be maximally adjusted to the child's position in the school desk and 
anthropometric dimensions with regard to age (Domljan and Grbac, 
2002).

-  The most important factor in forming the correct posture of students 
is knowing how to sit. It is necessary to point out the importance of a 
child's growth and development, their body height, and posture when 
sitting. Prevention also includes education on how to sit at a school 
desk and how to hold one's body when writing, reading, and follow-
ing classes.

-  It is necessary that the school, pedagogues, teachers, textbook au-
thors, and manufacturers of classroom equipment, and other experts 
keep in mind the contents and weight of the school bag.

-  Propaganda-educational action of school bag manufacturers is one 
of the possible forms of preventative action: demonstrations, leaflets 
on how to properly carry a school bag would be of use to children, 
parents, and teachers.

-  One of the preventative measures would be that students leave text-
books and notebooks at school in lockers provided for that purpose. 
If a school bag must be carried, it is necessary to keep in mind that 
only those didactic materials that are provided according to the daily 
schedule are carried in the school bag. The weight of the bag, which 
would be about 2-3 kg, is a tolerable load that would not cause neg-
ative effects on the proper posture of a student's body (10% of the 
child's body weight). If a first-grader weighs 20 kg, the bag must not 
weigh more than 2 kg.

-  One of the important preventative measures for relieving the spine is 
to create a habit in students that there is room in the school bag only 
for the didactic material that will be used at school that day. The role 
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of parents is great in creating this habit, so they must be active partic-
ipants in it, especially in case of younger students.

-  The following preventative procedures can be performed: when walk-
ing, it is necessary to change the load of the bag from one shoulder 
or arm to the other. Exercises for strengthening the back muscles and 
abdominal muscles have a very favorable effect on the suppression 
of poor posture (Kosinac, 1997). Tired muscles can be relieved and 
recovered if a small rest with a delayed bag is practiced.

-  Purposeful shaping and breathing exercises lasting 10-15 minutes a 
day can ensure proper sitting of students is realized.

-  Walking exercises and visual self-control of children in front of the 
mirror have a very great motivating effect, which engages their atten-
tion in correcting the position of certain body segments to eliminate 
bad habits.

-  One of the ways of preventive measures is a good use of the com-
parative advantage of music and dance. In the formation of proper 
posture in addition to abdominal breathing in front of a mirror with 
counting and music, dancing is also useful in many ways as a means 
of encouraging proper, harmonious, and correct posture in children.

-  Irregular appearance, muscle tension, and sore back can be overcome 
through adequate muscle exercise and posture. The effectiveness of 
exercises for strengthening the deep back muscles and abdominal 
muscles is very high in combating poor posture.

-  The possibility of preventative actions can be expanded by giving 
homework. In these cases, the role of the physical education teacher 
is very important, who, by determining the status of the posture, in 
cooperation with the parents and the teacher, can contribute to the 
prevention of poor posture. The function of homework is great, the 
execution of homework is controlled by the teacher at school based 
on the achieved success, and parents are obliged to create conditions 
for work at home and to control children in doing their PE homework.

CONCLUSIONS

A large number of authors in our country and the world have been 
engaged in research into the poor posture of school children of younger and 
older school-age, both in their identification and in their prevention and elimi-
nation. Based on the obtained results of this researches, it is concluded that the 
percentage of children of younger and older school-age with poor posture is 
very high. The researchers looked for causes that contribute to the disruption 
of proper posture and the critical period of the beginning of the creation of 
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conditions for the appearance of improper posture. The negative influences of 
certain endogenous and exogenous factors that contribute to the development 
of poor posture, as well as the age suitable for acquiring bad habits, and the 
occurrence of poor posture, are quite certain. Proper posture is less and less 
taking present in children's daily activities. One of the primary preconditions 
for poor posture is insufficient movement. Automation and computerization in 
all spheres of life lead to hyperkinesia. Accordingly, it is necessary to provide 
conditions and motivate children to physical activity, because this positive 
habit is most easily adopted at younger school age. Due to the influence of 
various factors: families, preschools, schools, and others in the formation of 
proper posture, it is necessary to create a system of preventative measures 
from an early age, which includes educational work with children. In that 
sense, it is suggested to parents, educators, teachers, pedagogues, and psy-
chologists to work patiently and persistently with children on consciously cre-
ating the habit of maintaining proper posture.

Early acquired knowledge about the importance of physical exercise, 
as well as the adoption of the habit of regular physical exercise, significantly 
contribute to the quality of health during childhood and represent the basis 
for the formation of proper posture. Physical exercise is a powerful means 
of preventing poor posture. All the famous ancient philosophers advocated 
basically humanistic ideas of the need for a harmonious development of the 
personality, of the symbiosis of body and spirit. From ancient China and India, 
Assyria and Persia, Sumerian and Cretan-Mycenaean culture to Athens and 
Rome, in addition to the formation of certain human virtues, physical exercise 
is an integral part of education. The thoughts of Confucius, Homer, Socrates, 
Plato, and Aristotle could be summarized in the message that human health 
and formation are necessarily related to muscle activity. “Numerous works 
by thinkers and pedagogues, especially Jean-Jacques Rousseau, emphasize 
the need for harmonious personality development and the importance of the 
exercise process for optimal and harmonious human development, believing 
that "it is important that your body exercises" and that exercise achieves edu-
cational components and aesthetic, emotional and moral values” (Dedaj, 2011, 
346).

It can be concluded that the complexity of educational work in gener-
al, and especially the specifics and complexity of work in the characteristic 
area of physical education, imposes the need for a different approach to the 
student. This includes, in addition to cooperation with parents, which should 
be part of the development plan of each school, an individualized approach to 
the student, taking into account their needs, interests, and abilities in general. 
Therefore, it is necessary to conceptualize the contents of physical education 
in such a way that the student sees a point in it, its value, finds pleasure in ex-
ercising, and in that way, they will be motivated to exercise and develop their 
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motor skills. Then, poor posture will not occur. It is necessary to motivate 
students to take an active part in a personally beneficial activity and patiently 
build positive attitudes towards exercise.
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INTRODUCTION 

Event tourism is characterized by geographical, economic, socio-cul-
tural, marketing, management, and other factors. Geographical criteria are 
determined by the Geographic Information System (GIS). The economic 
criteria of this type of tourism are based on Tourism Development Strategy 
of the Republic of Serbia for the period 2016-2025, (2018). Socio-cultural 
aspects are the subject of sociological study, and provide a number of bene-
fits such as knowledge transfer and diversity: communication, learning about 
multiculturalism, strengthening ties between nations and regions (twinning 
cities and mutual visits). The marketing criteria of event tourism starts from 
the ability to effectively apply the instruments of the marketing mix in a 
given situation. Beside to the standard 4P concept, additional elements of the 
marketing mix are used in practice, such as: sponsors, celebrity promoters 
(especially at sports events) (Dugalić & Lazarević, 2016), as well as franchis-
ing, naming rights, etc. The strategic (management) criteria of event tourism 
are based on available management tools and the ability of managers to com-
bine strengths and weaknesses, opportunities and threats in creating strate-
gies for a particular event. In addition to SWOT analysis, managers can use 
other methods, analyses and strategies such as: experience curve, historical 
and comparative method, benchmarking, case studies, etc.

Event tourism has various forms: economic, cultural, artistic, eth-
nographic, religious, political-historical, tourism promotion (Bjeljac, 2010), 
sports, entertainment, scientific-professional, children's, and other types of 
events (Dugalić, 2017a). Event tourism is one of the most significant forms of 
tourist movements. A tourist event is a pre-organized event whose content and 
quality has the power to attract visitors, whether or not there are similar tourist 
attractions in the area competing for the same target – tourists’ money, time or 
effort. These events often complement each other, and comprise a strategically 
designed effort by the region to attract as many visitors and their discretionary 
funds as possible. Thus, cultural and sports-recreational events are combined 
with festivals, ethnographic, entertainment, religious and historical contents, 
and the integral part of all of these could be the purchase of local and other 
products. Event tourism is not related exclusively to the season like other types 
of tourism, although some forms (sports, outdoor…), are affected by certain 
climate cycles. When it comes to cyclical events, certain parameters can be de-
termined very precisely: the number of visitors, income, expenses, tendencies 
of further development, etc. The offer and sale of tourist content requires IT 
support and digitalization of all segments of tourism and society (Dugalić & 
Lazarević, 2018). As the aim of this paper is to determine the interdependence 
of the factors that act between different forms of event tourism and sustainable 
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development, the results of the research on phenomena that have a positive or 
negative effect on a particular destination and event are presented below. Exam-
ples from practice, which help to establish correlations and directions of further 
movement of phenomena, comprise mass events: sports events and festivals. 

Sustainable development (Our Common Future), according to the 
report of the World Commission on Environment and Development, also 
known as The Bruntland Commission, should meet needs by maintaining the 
ability of new generations to meet their own needs, as a balancing factor be-
tween resource consumption and the ability to regenerate natural resources 
(World Commission on Environment and Development, 1987). It integrates 
institutional, economic, social, cultural, and environmental development, in 
line with the need to improve and protect the environment, which would en-
sure that current and future generations enjoy the expected quality of life and 
fulfilment of needs through efficient management (Bjeljac, 2006, pp. 102-
117). Institutional factors relate to the provision of conditions for performing 
sports tourism and sports activities (2017b): Law on Sports (2016), Strategy 
for the Development of Sports in the Republic of Serbia 2014-2018, (2015), 
and Rulebook on Detailed Conditions for Performing Sports Activities 
(Rulebook on Detailed Conditions for Performing Sports Activities, 2017). 
Cultural factors imminently shape the connections between groups, nations, 
organizations and entities, which is characteristic of tourism and sport. The 
first goal (and presumably the most important one) of the strategy (Tourism 
Development Strategy of the Republic of Serbia for the year 2016-2025, 2018, 
p. 2) is: sustainable economic, environmental and social development of tour-
ism. Economic factors affect the Gross Domestic Product (GDP) and the na-
tional pay balance, so the Tourism Development Strategy regulates the busi-
ness framework of tourism entities, and the measures for its improvement. 
The social framework consists of demographic and other indicators such as 
the number of inhabitants in a tourist destination as a source of employment 
and strength of regional development, the profile of visitors, their nationali-
ty, origin, race, social status, habits… The paper particularly underlines the 
ecological impacts of the development of the event tourism. This refers to the 
availability of resources such as: available labour force, water, food, utilities, 
transport opportunities, satisfaction of comfort… 

1. CASE STUDIES AND SUSTAINABLE 
DEVELOPMENT

In sports tourism, various approaches have emerged since the end of 
the 20th century, including: active sports tourism, event sports tourism and 
nostalgic sports tourism (visits to sports museums, Olympic venues, etc.). 
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Active sports tourism can be conditioned by a series of sports activities and it 
can be based on the need to move for the purpose of sports (triptych activism 
of delegates, referees, reporters, etc.), (Dugalić & Lazarević, 2018). In this 
the paper, the emphasis is given to entertainment sports tourism (tourists 
who travel to attend sports events) and event sports tourist, because of their 
mass character. Mass is the characteristic of sports tourism that has enor-
mous impact on sustainable development and its structural elements. Sports 
tourism is related to a specific tourist destination and a set of services that are 
delivered to visitors in order to spend, experience or consume sports (physi-
cal) culture. Mass visit to a tourist destination can produce big problems, so 
big that the organizer (even governments of countries, e.g. Greece and Spain) 
pass strategies and measures to manage the protocol of people, or discourage 
tourists, if it is estimated that a certain destination cannot provide adequate 
conditions to receive them, or if too many tourists would endanger the exist-
ing ecosystem. The biggest problem produced by mass sports events is the 
safety of visitors, given the polarity, fans’ emotions (due to victory or defeat) 
are difficult to control, and human lives are priceless and irreparable losses. 
Then, there are material losses caused by fanatical supporters (as a result of 
fights, breakages, destruction of inventory, shop windows, vehicles, signali-
zation, dumpsters, etc.). The next problem that arises as a material loss is the 
waste that visitors leave behind at tourist destinations, in a relatively short 
period (during only  one day, for example), and strategies for closing sports 
events necessarily include logistical support for cleaning and bringing the 
sports event venue to its initial state (Dugalić, 2013). This problem has been 
globally recognized, so the International Standard Industrial Classification 
(ISIC, Rev. 4, 2008), and the National Association of Corrosion Engineers 
(NACE, Rev. 2, (2018) have become the basic criteria for evaluating econom-
ic activities. 

The methodology uses indicators based on the concept of sports tour-
ism and characteristics of sports and tourism activities. Sports are thus divid-
ed into 5 categories that sports tourism is based on, so there are: active, enter-
tainment, cultural, activist and occasional sports tourism. As the topic of the 
paper is event tourism and sustainable development, among numerous indi-
ces, the paper analyses precisely those crucial factors that have the strongest 
effect within the framework of occasional sports and festival tourism, namely 
water supply and waste production. The activities related to water supply and 
waste disposal are gaining in importance (Beke-Trivunac & Vidović, 2018), 
and standards are classified into sections, groups and classes (in this case 
4-6-8), as the NACE index code (Rev 2) - E36-E39, which means that the 
activities related to water supply and waste disposal in tourism are classified 
into 4 sections, 6 groups and 8 classes. What follows are certain examples 
from the practice (comparing attendance from the smallest to the largest) in 
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which aspects of nature pollution as a consequence of manifestation (sports, 
cultural, ethnographic, festival) tourism are explained in order to target the 
best solutions by quality management strategies.

Belgrade Marathon, Serbia: according to the organizers data, the 31st 
event in 2018 was attended by 27,000 citizens of Serbia, and 3,000 partici-
pants and guests from 73 countries (Belgrade Marathon, 2018). As the event 
has a long tradition, it was reasonably expected that the organizer would im-
prove the previous operations, in accordance with the imperative of modern 
times and competitive pressure of the same events in the wider and further 
environment. However, due to the organizer’s fault, the Belgrade Marathon 
has been removed from the calendar of the International Association of Ath-
letics Federations (IAAF, 2018) for many years, and it does not provide points 
to competitors, so the attendance has been declining. The official website 
of the IAAF states that in April 2019, when the Belgrade Marathon was 
held, other races were held in Europe and beyond: Paris, Rotterdam, Poland 
(Warsaw and Lodz), Vienna, London, Kiev, Boston (USA), Istanbul, Japan 
(Nagano and Gif), and Chinese Yangzhou. The problematic follow-up of the 
Belgrade Marathon and the drop in attendance was due to the violations of 
the IAAF regulations and financial provisions. If the organizer's attendance 
data is correct, the calculation shows that 30,000 visitors of the Belgrade 
Marathon (assuming the consumption of 2 litres of water and other beverages 
per person) produce 1.5 tons of PET (poly-ethylene terephthalate) packaging 
waste (average bottle weight - 50 gr.), beside other waste (cans, Tetra Paks, 
paper and PVC packaging…). As the repurchase price of PET packaging ac-
cording to the price list of JKP Gradska čistoća, Belgrade (2018), is 26 RSD 
per kg, the commercial income from recycling would be 39,000 RSD, with 
benefits from other sources (waste paper, cans) and conservation of the eco-
system. This presumption supports the strategy for mandatory waste man-
agement conducted by organizers during mass sports events. It follows that 
the average tourist leaves behind 0.33-0.40 kg of waste per day, so the income 
of about 100,000 RSD from the repurchase of waste would partially alleviate 
the lack of money to the organizer caused by the withdrawal of sponsors. The 
image of the event can be restored only by means of an effective strategic per-
formance and raising the environmental awareness of the athletes by using 
celebrities in appropriate promotional campaigns (Dugalić, 2016b).

EXIT Music Festival, N. Sad, Serbia (215,000 visitors during 4 days): 
according to the data from the Energy Portal (2018), about 70 tons of waste 
were produced during the festival (mostly plastic cups and paper packaging), 
so the cost of its disposal at landfills should be taken into account in the finan-
cial plan for the next year. Assuming that the structure of waste is such that 
it produces 40 tons of paper, 25 tons of plastic and 5 tons of waste from cans, 
recycling would generate the following income: 1) from paper waste 240,000 
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RSD (40,000 x 6 RSD/kg), 2) from plastic waste 650,000 RSD (25,000 x 26 
RSD/kg), and 3) from metal waste 350,000 RSD (5,000 x 70 RSD/kg), which 
is a total of about 1.24 mil. RSD on a single occasion.

The Trumpet Festival in Guča, Serbia lasts for 4 days too, and ac-
cording to the data of the Dragačevo Tourist Organization, it sees 300,000-
400,000 visitors. It is more than double in relation to Exit, but the landfill in 
Duboko (unlike Novi Sad) has almost no communal capacities. As it is an 
event that gathered the most visitors in the country, it produced cca 140 tons 
of various waste (applying the previous key, it would be: cca 80 tons of paper, 
50 tons of plastic and 10 tons of metal waste). The calculation shows that the 
value of recycling waste from the Trumpet Festival is as much as 2.5 million 
RSD on a single occasion. According to the 2011 census, there are 3,710 in-
habitants in Guča (Statistical Office of the Republic of Serbia, 2018), which 
comprises as many as 108 tourists per domicile population. These are the 
reasons why tourism cannot be imagined without quality management strat-
egies that are primarily focused on the sustainable development of a tourist 
destination. The solution for all 3 events can be the installation of water sup-
ply tanks by organizers in order to reduce the consumption of bottled water, 
and consequently reduce the amount of waste. The motives of merchants for 
better sales of packaged food and beverages at similar events should be sanc-
tioned due to the enormous production of municipal waste.

2. COMPARATIVE ANALYSIS OF TREATMENT AND 
SUSTAINABLE SOLUTIONS

Every inhabitant of Serbia produces at least 1 bottle of packaging 
waste per day, which means that a population of 7.057 mil. (2016), produces 
about 176.43 tons of plastic waste per day, and 64,395.13 tons per year. About 
4.59 mil. RSD can be turned into a revenue from PET waste alone per day 
or 1.67 billion RSD per year.  Most of this packaging ends up in landfills as 
an ecosystem contaminant. But PET is just a tip of the iceberg in terms of 
waste and a negative factor in sustainable development. Plastic packaging 
waste in Serbia accounts for 4% of the total amount of waste, while only 
15% of the total waste (worth RSD 251.14 million) has been recycled. This 
means that plastic packaging worth 1.42 billion RSD per year ends up in 
landfills, as permanent (undecomposed) waste, which represents a loss for 
the state caused by the lack of will to deal with its waste. The 2009 Law on 
Packaging and Packaging Waste stipulates that "the polluter pays". The EU 
regulations initiate setting a national target on the volume of packaging to be 
recycled. It is conducted in the commercial and industrial sectors, and waste 
collection from the utility sector is almost non-existent, so the aim of the 
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paper is to raise awareness regarding the need to modernize the utility sector, 
responsible for collecting and sorting waste generated in tourism. The use-
fulness of PET packaging for tourists is manifold and widespread. It is used 
for various products: oil, juices, water, wine, beer, milk, chemicals intended 
for agriculture and pharmacy, household chemicals... It has the ability to con-
tribute to mass use. A 500ml bottle made of PET is 10-15 times lighter than 
a glass bottle. It is quickly manufactured and shaped into the desired shape 
and colour. The colour is crystal clear, like glass, and recycled packaging is 
usually green or brown, and not fragile. It is characterized by non-toxicity, 
low cost of production, and environmental sustainability due to possible re-
cycling. This packaging can be reused and well recycled, but that is what 
creates problems from the aspect of ecology and sustainable development 
because recycling in Serbia is at a very low level. Italy, for example, recycles 
80% of PET packaging, on the principle of voluntary disposal, unlike the 
deposit type applied in Germany. According to the data of Ekoblog (2018), 
large quantities of new PET packaging are produced. The "bottle-to-bottle" 
recycling method is not successful because manufacturers use only 10% of 
recycled PET for fear that the market will not accept packaging that is not 
completely transparent. This system is the only way to reduce and prevent 
the creation of a new mass of PET. Recycled packaging waste becomes a 
raw material for other products (sports shoes and general use items), which 
is a less desirable way of recycling, but still a good way of conducting waste 
management. For this purpose, celebrities should be used as leaders who can 
influence consumers (Dugalić & Ivić, 2015). PET recycling provides fibre for 
the production of: clothes (approx. 25 bottles of 2l = 1 jacket), fillings for mat-
tresses and pillows, carpets and furniture, geothermal bases for roads, con-
struction isolation, mobile toilets, PET tape that replaces steel packing tape… 

On average, every 3rd bottle reaches the ecosystem (usually oceans). 
According to GreenPeace (2018), the Mediterranean contains there is 1 piece 
of plastic in every 4m2. Forecasts until 2050 show that the amount of plastic 
in the world's seas will be greater than the existing fish stock. About 12.7 
mil. tons of plastic end up in oceans every year. Data from the European 
Statistical Service, taken from the website of the Serbian Chamber of Com-
merce, show that 302 kg of waste was generated per capita in Serbia in 2014. 
Of that, 236 kg (78.15%) was sustainably treated (composted/recycled/land-
filled/ burned), and 21.85% ended up in the ecosystem. Of the treated amount 
of waste in Serbia, only 1% is recycled, and 99% ends up in landfills. It is 
similar with the surrounding countries: in Montenegro, 99% of waste ends up 
in landfills, and in Turkey, Bosnia and Herzegovina, as well as Macedonia, 
all 100% of waste ends up in landfills. In 2014, each EU resident generated 
an average of 475 kg of waste, 44% of which was composted/recycled, which 
is 10% less than the record in 2002 (527 kg of municipal waste per capita 
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per year). Since 2007, municipal waste production per capita in the EU has 
been declining, and it is lower than production in the mid-1990s. From the 
production of waste per capita in the EU in 2014, 465 kg (of 475 kg) was 
treated: 28% was recycled, as much was dumped in landfills, 27% was in-
cinerated and 16% was composted. The amount of waste per person varies 
among EU members: in Romania, Poland and Latvia, less than 300 kg of 
municipal waste is produced per person, and Denmark is a record holder - it 
produces 759 kg of waste per capita per year. EU members differ in how they 
treat municipal waste: Slovenia recycles 49%, Germany 47%, Austria com-
posts the most (32%), followed by the Netherlands - 27% and Belgium - 21%. 
Recycling and composting in Germany in 2014, together accounted for 64% 
of waste, followed by: 61% in Slovenia, 58% in Austria, 55% in Belgium and 
51% in the Netherlands. Treatment of half of the waste by means of inciner-
ation is the highest in Estonia with 56%, followed by 54% in Denmark, and 
50% in Finland and Sweden. Only 1% of waste is disposed of in landfills in 
Denmark, Belgium, the Netherlands, Sweden and Germany, while the rest is 
composted, incinerated or recycled. On the other hand, Latvia disposes the 
most waste, as much as 92% in landfills, this number accounts for 88% in 
Malta, 83% in Croatia, 82% in Romania, 81% in Greece, 76% in Slovakia, 
75% in Cyprus and 74% in Bulgaria. In the EU, the least waste per capita 
is produced annually by Romanians and the most by Danes. The most suc-
cessful in terms of recycling and composting is Germany, which in that way 
processes 2/3 of its waste (Serbian Chamber of Commerce, 2018). 

Economic analysis of municipal waste recycling in the function of 
sustainable development therefore becomes a significant aspect of business 
operations of companies and state administrations (Grbić, Brnjas & Todić, 
2017). In Serbia, 7.057 million population produces about 2.13 mil. tons of 
waste per year, of which only 21,312 tons (1%) are recycled, and 2.11 mil. tons 
end up in landfills. Over 51 million tons of waste per year is produced in Ser-
bia, beside the industrial waste. The publication of the Statistical Office of the 
Republic of Serbia (2018) - Generated and Treated Waste, 2017 (http://publik-
acije.stat.gov.rs/G2018/Pdf/G20181191.pdf) shows that in 2017 all sectors of 
economic activities in Serbia together produced 48.9 mil. tons of waste. That 
is a growth of 3.3% compared to the year before. The share of non-hazardous 
waste was 64.7% and hazardous as much as 35.3%. According to the authors 
of the publication, the generated quantities of waste are declining in most 
sectors of economic activities. Observed by sectors, in 2017, in relation to the 
year before, there was a movement of the generated amount of waste: Agri-
culture - a decrease of 6.3%, Mining - a decrease of 0.8%, Manufacturing - a 
growth of 28.3%, Electricity, gas and steam supply - a growth of 27.1%, wa-
ter supply and wastewater management - a decrease of 12%, Construction - a 
decrease of 4.3%, and the Service sector - a decrease of 15.6%. The increase 
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in the generated amount of waste in the Manufacturing industry is the result 
of increased production in the field of production of basic metals, while in 
the supply of electricity, gas and steam the increase occurred due to greater 
production of electricity in thermal power plants. However, the treatment 
and utilization of waste is also growing, so in 2017, a total of 48.3 million 
tons of waste was treated as shown in Table 1. Of the total amount of waste 
treated, 46.5 million tons were disposed of (96.2% ended up in landfills). 
Reused quantities of waste recorded an increase in 2017, compared to the 
previous year, which was mainly due to increased recycling of metal waste. 
The amount of recycled waste used as fuel for energy production was 14.7% 
higher than in 2016. 

Table 1. Waste treatment in Serbia, 2017

Way of garbage treating 2017, 000 tons %

Total 48 318 100

Use of waste as fuel for energy production 97 0,20

Reused 1 727 3,57

Recycled 1 402      2,90

Waste for backfilling 325      0,67

Disposed of 46 495  96,23

Disposed of in landfills 46 375 95,98

Other ways of disposal 120 2,48

Source: Statistical Office of the Republic of Serbia (2018)

According to the data of the Statistical Office of the Republic of Serbia 
(2018), its Foreign Trade activity (export, import) shows that from January to 
May 2018, waste worth 70.7 mil. $ was exported, while the value of import-
ed waste was 48.1 mil. $. Compared to the same period in 2017, 0.5% more 
waste was exported and 13.1% more was imported (Exports and Imports 
by Activity, Waste Collection, Treatment and Disposal http://publikacije.
stat.gov.rs/G2018/ Pdf/G20183008.pdf). At the same time, various types of 
waste (secondary raw materials) were imported, which represents a foreign 
exchange outflow of 48.1 mil. $. If we add the waste left behind by tourists 
who come en masse because of worldwide events, the problem that needs to 
be solved is even bigger. It was recommended that the Ministry of Tourism, 
Trade and Telecommunications includes the problem of solving municipal 
waste in tourism in the Call for Awarding Subsidies and Grants Intended for 
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Tourism Development Projects, 2018. The right to use non-refundable sub-
sidies according to economic classification 451: Subsidies to public non-fi-
nancial companies and organizations is enjoyed by: destination management 
organizations, companies, institutions established by the Government / local 
self-government units, which are not indirect budget users, legal entities in 
which the Republic of Serbia is the majority owner and legal entities man-
aging tourist facilities/venues of tourism superstructure and infrastructure, 
local self-government units according to the Law on Local Self-Government, 
tourist organizations, and other legal entities established by local self-gov-
ernments, entrusted with the performance of activities in the field of tourism. 
The condition is that these projects provide, among other things: improve-
ment / construction of the existing infrastructural communal system as a 
base for capacity development in tourism, water supply and drainage systems 
with wastewater treatment, while there are no requirements for solving mu-
nicipal waste left by tourists (which is enormous).

CONCLUSION

Research shows that the increase in attendance of event tourism cre-
ates problems in tourist destinations, especially where there are no quality 
management strategies, including waste management. The largest quanti-
ties of waste in event tourism by mass and order are: paper (organic) waste, 
plastic waste (which can be successfully commercially recycled), metal, and 
glass waste (packaging waste from food and beverages). The analysis shows 
that the visitors of only two (otherwise the most visited) tourist events in 
Serbia (Guča Trumpet Festival and Exit), produce about 210 tons of waste 
on a single occasion, which can be recycled if the organizers implement an 
adequate strategy. This alone would generate around 3.75 mil. RSD per year 
(USD 35,700) of additional income for the country. Research also shows that 
Serbia annually imports waste worth 48.1 mil. US $. It means that by these 2 
events alone, Serbia could cover an additional 77.03% of import waste needs. 
If the appeal of the profession and reason is not complied with in terms of 
event tourism, Serbia will endanger its economic and social development and 
ecosystem in the foreseeable future. The current volume of 99% of its un-
treated industrial and municipal waste indicates the unsustainability of its 
future development and requires urgent action to reduce the recycling and 
composting rate to the EU average of 44%. If the percentage of waste treat-
ment increased by 1% per year, Serbia would reach this average in just under 
half a century. The solution is to improve the capacity for recycling primarily 
municipal waste by the state, as well as the introduction of quality manage-
ment strategies in tourism with special emphasis on the sustainability of fac-
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tors underlying event tourism (number of tourists relative to population in the 
tourist destination, water supply, purchase and waste treatment by means of 
recycling, raising awareness about the harmfulness of waste in public, etc.).
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according to APA standards, these being the last name and initials of the 
author, the year of publication, the title (italics), the publisher, place of issue. 
Also included are the page number, the ISBN and COBISS number. The 
author of the book review signs it, along with a mandatory mentioning of the 
affiliation. 

Example of the title of a book review:

Book review
Havelka N. and Lazarević Lj. (2011). Psychology of sports management. 

Publisher: College of Sports and Health, Belgrade, Serbia; 384 pages;  
ISBN 978-83687-14-5; COBISS.SR-ID 184385036

*******

Please send papers to the following email address: anakrstic@vss.edu.rs
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