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Abstract
Balance is the ability to maintain a stable body position that resists forces (gravity, inertia) as a continuous process of detection of spa-
tial understanding of body position (proprioception) and selecting the appropriate responders body (activation of muscle stabilizers). 
Postural balance, both unilaterally and bilaterally, greatly contributes to the efficient execution of movement structures in sport whether 
it is cyclic or complex content, with or without props. In addition to the complex nerve - muscle system, which largely contributes to 
the manifestation of better equilibrium characteristics of the postural balance of the body has a major influence the composition and 
structure of the body. The aim of the research is to determine the relationship between parameters of body composition and bilateral 
balance. The study was conducted on a sample of 23 active athletes, high competitive level, age 19-25., height 176 -198 cm and 
weight 62-98 kg. Bilateral postural balance was measured Biodex Balance System (BBS) standardized procedure, and expressed by 
the coefficient of overall stability (OSI). Body composition was determined using a Tanita system based on electrical bioimpedance 
strictly established protocol. Connections are established using the software package SPSS 22.0 and applying bivariate correlation 
analysis. Set body composition variables have an influence on postural balance. It was found that in this group of athletes extremely 
negative impact on the statistically significant level (r> 0.7, p <0, 01), the overall postural balance with variable amount and percent-
age of body fat in the body. Positive influence on postural balance (r <-0.7, p <0.01) showed a variable percentage of muscle tissue 
and the percentage of bone tissue within the body. Athletes with the percentage of body fat above 8% grouped worse postural balance. 
From the standpoint of procedures and systems of measurement, the results are completely valid and impose the importance of body 
composition in sports dominated balance as fine motor skills.

Key words: Balance, sensor-motor characteristics, body composition 

Introduction

Balance is the ability to maintain the center of mass of the 
body within the area of leg support which is common for 
humans. Human represents the reverse pendulum and 
therefore can easily lose their stable equilibrium position. 
Maintaining dynamic balance in humans is a complex pro-
cess and can be compromised by some kind of neuromus-
cular diseases or sensor-motor invalid response that leads 
to movement failure (Beard, 2000). This process depends 
on the constant possibility of obtaining information through 
sensory inputs and their interpretation in the central ner-
vous system and determining the appropriate neural mus-
cular action. Muscular control and dynamic maintenance 
of balance involve the activity of coordinates of muscular 
kinetic chains (Beynon, et al. 2000; Lephart, et al. 1997). 
Overall stability indexes (OSI) were found using Biodex Bal-
ance System. This index (OSI) is a quantitative estimate 
used for the evaluation of an individual’s neuromuscular 
control as it pertains to the ability to maintain postural 
stability on an unstable surface (Pugh,et al. 2012; Biodex 
Medical System, 2003). Excess adipose tissue and subcu-
taneous adipose tissue as well as the lack of muscle mass 

can decrease dynamic stability (McGraw,et al. 2000). The 
aim of this paper is to reveal correlations between the vari-
ables of body composition and overall bilateral balance of 
male athletes on competitive level.

Method

Sample
The study was cross-sectional character without added 
intervention and presents view of the situation of athletes 
and their postural balance and body composition. Re-
search was conducted on a sample of 23 athletes mean 
21.04 ± 1.46 (19-25) with an average height of 184.47 
± 5.29 (176-198 cm). All subjects were perfectly healthy, 
without any knee or ankle injury and clinical instability, 
vestibular or neuromuscular disease. All participants were 
actively involved in sports on competitive level. Five in bas-
ketball, three in volleyball, ten in football and five in athlet-
ics - sprint technical disciplines. 
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Body composition assessment protocol
Each participant signed the informed consent and the pro-
tocol of testing. Body composition was measured using a 
medically approved scale Tanita BC420SMA (Tanita Corp, 
Tokyo, Japan), a commercially available foot to foot bio-
electrical impedance analysis system (BIA) (Nunez et al., 
1997; Utter et al., 2001), which analyzes body composi-
tion using electrical impedance drop (Jebb et al., 2002). 
The measurement was performed in the morning after a 
period of overnight fast. All the subjects at the time of mea-
surement wore only shorts and did not have any metal or 
jewelry on their body. Variables of body composition ob-
tained by this protocol are shown in table 1.

Overall stability index (OSI) assessment 
procedure
Overall postural balance is measured using Biodex Balance 
System (BBS- Model 945-300,  Biodex Medical Systems; 
Shirely, New York) at the level 4 (range from 1- most dif-
ficult to 8- least difficult) protocol stability. The degrees of 
tilt from horizontal are measured and used to calculate an 
overall stability index (OSI) (Arnold, 2005). Protocol for 

general postural stability - dynamic bilateral stance as-
sessment, means a dual test of 20 seconds (Finn, et al, 
1999; Nevitt,et al. 1991; Biodex Medical System, 2006) 
was derived for each subject. For each subject identical 
protocol of 5 trials of 20 seconds and 30 seconds rest pe-
riod at level 4 difficulties were implemented for determining 
overall balance index (OSI). For each repeated attempt the 
exact foot position, on balance board, was re-entered.

Software package SPSS 22.0 IBM has been used for data 
analyze. Data were recorded and basic calculations of 
central tendencies and variability of data distribution were 
calculated. To determine the relation between body com-
position variables and postural balance bi-variant cross 
correlation analysis were applied. Tables and charts are 
used for displaying the results.

Results

Reviewing table 1 it can be concluded that data recorded in 
all of the variables are within the normal distribution range 
and as such can be used for further processing.  

Descriptive statistics

N Min Max Mean SD Skewness Kurtosis

Age AGE 23 19 25 21,04 1,46 1,35 1,52

Body height AHIG 23 176 198 184,47 5,29 0,684 0,597

Body mass AMASS 23 62,7 97,7 78,82 9,24 0,193 -0,512

Fat tissue mass AFATMASS 23 2,2 14,4 6,57 3,49 0,851 -0,215

Fat percentage AFATper 23 3,2 15,6 8 3,45 0,73 -0,219

Fat free mass FFM 23 59,3 87,8 72,24 6,4 0,074 0,487

Muscle mass AMUSCMS 23 56,3 83,5 69,01 6,23 -0,056 0,225

Muscle mass percentage in body mass AMUSCMSper 23 80,22 97,91 87,87 3,94 0,147 0,897

Total body water TBW 23 40,5 60,5 49,93 4,31 0,109 0,748

Total body water percentage TBWper 23 54,5 68,8 63,18 3,36 -0,648 0,742

Bone mass ABONMS 23 3 4,3 3,56 0,3 0,165 0,287

Bone mass percentage ABONMSper 23 4,13 4,78 4,54 0,18 -0,475 -0,294

Basal metabolic rate BMR 23 7259 11025 8906,6 849,44 0,212 0,564

Body mass index BMI 23 19,1 27,2 23,15 2,48 0,257 -1,215

Overall stability index OSI 23 1,2 4,7 2,31 1,03 1,096 0,557

 Table 1.  Basic measures of data distribution

Table 2 reveals that extremely high positive correlation (r 
> 0.69 statistically significant at p <0,01) were found 
between overall stability index (OSI) and variable fat tis-
sue mass (AFATMASS)  (r = ,758) - Figure 1, as well as 
variable fat percentage (AFATper) (r = 0,775) - Figure 2. 
Knowing that better OSI result represents a lower value it 
can be said that adipose tissue and the percentage of fat in 
the body decreases overall stability index (OSI). Negative 
correlation (r < -0,69; p < 0,01) are found between over-
all stability index (OSI) and variable muscle mass percent-

age in body mass (AMUSCMSper) (r = -0,736) – Figure 3, 
as well as  variable bone mass percentage (BONMSper) (r 
= -0,715) - Figure 4. Knowing that better OSI result repre-
sents a lower score this result suggests that higher muscle 
and bone percentage in the body can increase postural bal-
ance and overall stability index (OSI). 
All of the other variables of body composition also have 
a correlation with the overall stability index that is on sta-
tistically significant level, but the correlation coefficient r 
is below ± 0,7. High positive correlation coefficients with 
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overall stability index (OSI) were found between body mass 
(AMASS) (r -0,648) and variable body mass index (BMI) 
(r -0,604). As the result of postural balance is inversely 
scaled it can be concluded that higher body mass and a 
higher coefficient of body mass index (BMI) may adversely 
affect the overall stability index (OSI).

Table 2. Bivariate cross correlation

Correlations coefficients

OSI

AGE  ,423*

AHIG  ,501*

AMASS ,648**

AFATMASS ,758**

AFATper ,775**

FFM ,521*

AMUSCMS ,465*

AMUSCMSper -,736**

TBW ,486*

TBWper -,569**

ABONMS ,554**

ABONMSper -,715**

BMR ,543**

BMI ,604**

** - p < ,01  * - p < ,05

Discussion

On postural balance in athletes may adversely affect the 
value of higher total body weight with all structures (adi-
pose tissue, muscle tissue, bone tissue and water) in body 
composition. Extremely negative effect on postural stability 
in has percentage of adipose tissue within the total mass of 
the human body, especially in the extremely obese teenag-
ers and adult patients (Ledin, 1993;  McGraw, et al. 2000). 
Due to the high levels of performance and increased energy 
consumption (Mayer et al, 1954) athletes have decreased 
the amount of total fat in subcutaneous tissues. Based on 
these findings is a conclusion that athletes should have 
a better overall stability index. Also, their sensor-motors 
characteristics are on extremely high level so that fat can 
have a real role in the level of postural balance in athletes. 
The authors report that obesity (high BMI) will affect the 
selection of the engine strategies employed to maintain 
postural balance (McGraw et al., 2000). 
Looking at the results it is evident that athletes with the 
amount of fat that exceeds 8 % of total body weight have 
significantly reduced the overall test result in the index of 
stability - postural balance. Muscle mass and its share in 

body composition based on the results contribute to a bet-
ter postural balance. Based on Figure 3 it can be conclud-
ed that athletes who have less than 85% of muscle tissue 
grouped significantly worse results. The fact is that mus-
cles are the main generators of stabilization of the joints, 
and thus the overall balance of the body. Muscle tissue 
(muscles) is the executive body of the sensor - motor ap-
paratus, which is in general responsible for balancing the 
body. Given that greater weight of the body impairs pos-
tural balance and larger muscle mass improves stability it 
is a must to find an appropriate ratio in body composition 
and “design’’ of body composition to the specifics of the 
different sport. Most authors in their researches confirmed 
the fact that the lack of muscle mass impairs postural bal-
ance and can lead to falls among senior population and 
mead age population (Kejonen et al., 2003). The percent-
age of bone tissue in the body contributes to better postural 
balance. Studies conducted in the elderly have shown that 
a greater percentage of bone tissue in the body prevents 
falls in the elderly for up to 89% (Nevitt et al., 1991). Given 
that bone tissue in athletes has characteristics of a healthy 
and strong tissue same conclusion is derived - bigger and 
better bone structure contributes to better postural bal-
ance. BMI is commonly linked with balance of the body. 
This study, as well as numerous previous studies, has 
shown that a high BMI, according the percentage of fat in 
body composition, can have distinctly negative influence 
on postural balance and overall body balance.

Conclusion

As the stability index is calculated based on the data en-
tered for each subject with the given instability parameters 
at multi-axial platform (“Biodex” Balance System), as well 
as the data obtained with the body composition by entering 
identical data and the resistance flow of electric through 
the body (“Tanita”). Proper measurement with strict adher-
ence to the protocol provides a valid starting point for this 
research, so it can be concluded that the results provided 
in the discussion are credible at all. 
In interpreting these results, interesting is that a relatively 
homogeneous group of athletes achieved different levels 
of posture stability index with the key conclusion that the 
respondents, with lower body weight, which highly cor-
relates with the body height, reaches lower values   of the 
stability index at multi-axial  balance board. High corre-
lation coefficients were calculated for variables that tells 
of subcutaneous adipose tissue and body weight, which 
negatively affect the stable projection of the body center of 
gravity on unstable moving platform where the respondent 
standing.
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Summary
The aim of this study was directed towards presenting the model of objective evaluation in performing elements of gymnastics as well 
as presenting the models’ appropriate positive results applicable in practice. As a part of sport and physical education teaching cur-
riculum, sometimes it is impossible to measure learners’ motor skills by measuring instruments. When this happens we take another 
approach in differentiating  successfulness of performing certain elements based on teacher’s belief. This is a complex task for any 
teacher considering that in a short time it is necessary to disclose a great number of data resulting from a subject’s performance. 
Of course the greater experience of a teacher the greater quality will be in recording this information and evaluating them. A possible 
favourable circumstance can be defined as a request from a student to repeat certain motor task at least three times, thus allowing 
the evaluator to complete information on the quality of performed technique. Raising objectivity can be accomplished by introducing 
the student in evaluation process, the one who performs the given task at the highest level (for example additional two students from 
school and a teacher). Naturally it is necessary to previously develop an evaluation scale, which will be made available to all the evalu-
ators and students undergoing evaluation. Only under these circumstances, will it be possible to determine a matter-of-fact quality 
level of performed technique so as to make appropriate student evaluation. The evaluation was performed by applying the acceptable 
statistical methods and comparing the evaluation made by three competent educators/judges and an individual independent teacher. 
Finally, using a sample of students aged from 15 to 16, it was determined that the adjustment of evaluation criteria made by the com-
petent educators/judges had an appropriate-positive effect on the evaluation objectivity. 

Key words: Gymnastics, Success Scale Evaluation, Factor Evaluation Analysis, ANOVA

Introduction

As a part of sport and physical education curriculum it is 
necessary to continually ad systematically evaluate the 
work of students throughout curriculum implementation. 
The evaluation is organised so as to have a constant in-
sight into an individual progress. As a result of the evalua-
tion a student is awarded a grade, which must be based on 
versatile and permanent evaluation (Hadžikadunić, 2004).  
One of the methods to objectivise the evaluation during the 
performance of motor tasks is elaborated in this paper. 
Unifying the evaluation must not represent an interfering 
factor for the teachers and should not be based on the 
teachers’ intuition. In order to eliminate the aforementioned 
interfering factors (Višnjić, Ilić, Martinović, 2011), the 
quality of success evaluation during the technique perfor-
mance of a certain element, should be established accord-
ing to the highest standards. With an aim to acquire greater 
objectivity we could in advance determine unified forms 
(Federal Ministry of Education, 1999) for students (e.g. 
separately for each sport activity). These would be used in 
comparison with the performed technique when making an 
evaluation. Regardless of the non existence of the forms in 

questions, teacher should adhere to the specific principles 
during the evaluation. These principles can be synthesized 
as the following (Najšteter, 1997): systematic (planned and 
continuous during the whole school year), individual (there 
are certain anthropological differences among the students 
which should be taken into account) versatile (to include 
all the content covered by the curriculum) and concrete (to 
eliminate all the prejudices and student relationships from 
the evaluation, likewise to acknowledge the presence of 
diversity among students). These conditions enable recur-
rence of the quality which assists in the accomplishment 
of the most important values as a result of physical educa-
tion and school sport influence. The evaluation can be de-
scriptive or numerical, allowing for the fact that both scales 
have the same grading system, i.e. the number from 1 to 5 
carries the appropriate descriptive value. Evaluation of the 
performed technique for the appropriate element is usually 
conducted by observing. In order to carry out the observa-
tion in as much objective way as possible (Findak, 2001), 
next to having a set scale for the evaluation beforehand, it 
is necessary to define goal and the subject of observation, 
observational time frame, to arrange the method of the ob-
servation, data register method and methods which would 
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be used to analyse the collected data. Using this approach 
we can accomplish objective observation, and evalu-
ate student’s success much more realistically (Jonsson, 
2007). This research demonstrates one of the possible 
methods in how to perform evaluation success objectively, 
i.e. quality evaluation of the performed technique, where 
elements of sport gymnastics served as an example. All 
the participants who went through the evaluation process 
were familiarised with the criteria and grading method. 
The aim of this study was directed towards presenting the 
model of objective evaluation in performing elements of 
gymnastics as well as presenting the models’ appropriate 
positive results applicable in practice.

Methods

The sample of subjects
Subject sample for this study was comprised of 100 male 
students, who attend first and second year of high school, 
from 15 to 16 years of age old. There were no students 
with somatic illnesses. Subjects had all the right conditions 
for regular school attendance concerning sport, physical 
and health education. 

Variable samples
Based on the previously mentioned characteristics, to 
complete the evaluation of gymnastic elements success 
performance in sport and physical education curriculum, 
three competent educators/judges were chosen, as well as 
the teacher’s evaluation of the previously conducted cur-
riculum.  

Methods of collecting data
Subject performs all the elements regardless of the per-
formance speed (Horga, 2010), and the evaluation of ac-
quired sport techniques will be performed by the teacher 
who conducted the curriculum (I - independent educator), 
along with three (A, B, C) competent educators/judges – 
physical education teachers (Black at al., 2004). Ranking 
of subjects’ acquired knowledge in a chosen technique has 
been defined on a scale of 5 grades (1 to 5). The grading 
was conducted exclusively by „full“ grades. Other grades 
were not allowed. In order to homogenise the factors which 
effect the assessment of knowledge and techniques of ac-
quired elements, before the start of evaluation the entire 
procedure was explained to the evaluators, as well as the 
course and evaluation criteria (Jarvis, 1999). The evalu-
ated technique did not change its sequences during the 
entire evaluation process. 

SPORTS ELEMENT DESCRIPTION
Gymnastics Standing position, handstand, forward roll, Standing position, backward roll, standing position

Table 1. Description of evaluated elements

Competent evaluators/judges have approved and agreed 
upon the criteria before the evaluation, placing emphasis 
on: body posture, hand coordination, leg coordination and 
general coordination. The independent teacher did not ad-

just his own criteria with those of evaluators/judges, but 
based his evaluation on personal experience in teaching 
process and student work. 

GRADE ELEMENT DESCRIPTION

Grade 1
From a standing position attempt handstand, perform a forward roll which cannot be completed or 
is not performed in the direction of movement (aslant), without getting up or with some individual 
attempts to perform remaining elements. 

Grade 2
From a standing position perform a handstand and without remaining in that position perform a for-
ward roll in the right direction, attempt to take on the standing position, or the attempt is performed 
later, failed attempts to perform other moves, performed with stances and irregularities.  

Grade 3

From a standing position perform a  handstand and without any delay and remaining in that posi-
tion perform a forward roll in line, while taking on to a standing position, attempt to perform back-
ward roll, but it is either performed incorrectly or not in line, followed by an attempt or performance 
of other elements but incorrectly and not in order. 

Grade 4
From a standing position perform a handstand and while remaining in that position perform a for-
ward roll in line, taking on a standing position and then performing a backward roll in the direction 
of the movement, an attempt or insecure stand for the final upright position.  

Grade 5 From a standing position perform a handstand and with remaining in that position perform a for-
ward roll in line taking on a standing position, all elements performed fluently and with confidence.

Table 2. Criteria for grade distinction
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Data analysis
For the data analyses the following were used: Descriptive 
statistical methods, Factor Evaluation Analysis and ANOVA 
analysis, using SPSS 22.0 IBM. 

Results 

During the data analysis, initially the number and height of 
grades awarded by the three (A, B, C) educator/judges and 
(I) independent teacher were analysed.

Grade 1 2 3 4 5 Summ. A 

A - educator statistics

B - educator statistics

C - educator statistics

37 32 23 4 4 100

37 32 20 10 1 100

44 27 24 4 1 100

I - educator statistics 0 0 15 47 38 100

A – Educator/Judge, B – Educator/Judge,  C – Educator/Judge,  I – Independent Educator   

Table 3. Distribution of ratings A, B, C, educators/judge compared with I- Independent Educator   

A – Educator/Judge, B – Educator/Judge,  C – Educator/Judge,  
I – Independent Educator

Figure 1. Graphic relationship score Distribution of ratings 
A, B, C, educators/judge compared with I- Independent 
Educator   

Analysing grade distribution one can state that the  A, B, C 
evaluators/judges were acquainted with the grading scale 
from 1 to 5, considering that there is not even one badly 
formulated grade (e.g. above 5, or a grade 4.5 or some-
thing similar). However the independent teacher who did 
the evaluation individually obviously failed to apply the 
grades from the scale. Among the evaluators the highest 
marks for technique performance were awarded by the 

educator/judge listed under the letter A, taking into account 
the number of performances which were ranked under 5, 
while the lowest performance grades (the most rigorous) 
were awarded by the educator/judge C (the highest num-
ber of 1’s and the lowest number of 5’s). Analysing the 
grades awarded by the independent teacher we can state 
that 1 or 2 were never awarded to any of the students for 
the performance of the given element, i.e. he/she did not 
pay close attention to coordination, performance fluency, 
precision technique, control, efficiency and effectiveness 
of the movements (Honeyburne, 2006). Further on, factor 
analyses was applied so as to examine the statistical reality 
of grading performed by A, B, C , educator/judges and the 
independent educator. Within this context, Bartlett’s Test 
was applied, which is primarily used to check whether or 
not the use of factor analysis was justified. 

Table 4. KMO and Bartlett’s Test

Bartlett’s Test  Approx. Chi-Square                                                                                                               ,677
df  6
Sig.                                                                                                                                                 ,000

After Bartlett’s Test pointed out towards the justified ap-
plication at a level ,000 the next in line was the analysis 
and component extraction which will represent an imagi-
nary educator/judge structured by grades. Total variance 
displayed only one significant function, which was to be 
expected. 

Component Total % of Variance Cumulative % Total % of Variance Cumulative %

1 2,384 59,591 59,591 2,384 59,591 59,591

Table 5. Total Variance Explained
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The next table (Table 6) indicates the correlation between 
grades for all those who participated in grading the stu-
dent performance (A, B, C and I educators). The corre-
lation was taken into account regarding the independent 

imaginary judge who was defined through the first main 
component and according to all the grades. It is clearly vis-
ible that teacher, who participated in adjusting the criteria, 
has diverged from the grading system of other evaluators. 

Communalities Extraction Component Matrix

A-educator 1,000 ,724 ,851

B- educator 1,000 ,875 ,935

C- educator 1,000 ,759 ,871

I- educator 1,000 ,026 -,161
A- Educator/Judge, B- Educator/Judge, C- Educator/Judge, I- Independent Educator

Table 6. Communalities and Component Matrix(a)

Unlike correlation which proved to be at an appropriate 
level, cross-correlation defined by the data displayed in 
Table 7 has not fully exhibited the expected level of similar-
ity between the grades appointed by the A, B, C educators/

judges, considering that not even one correlation coeffi-
cient was above ,765. Anticipated coefficient which was 
expected to demonstrate maximum similarity evaluation 
made by the judges was ,800 and higher. 

Correlation A- educator B- educator C- educator

A-educator 1

B-educator ,715 1

C-educator ,567 ,765 1

I-educator -,087 -,118 -,044

A- Educator/Judge, B- Educator/Judge, C- Educator/Judge, I- Independent Educator

Table 7. Correlation ratings for Educators/Judges

In order to confirm whether evaluators shared appropri-
ate similar understandings regarding the characteristics 
under evaluation, resulting from confusion caused by 
relatively low correlation coefficient within the Correla-
tion matrix, the ANOVA analysis was applied for all the 

After conducting ANOVA analysis, if we look at the signifi-
cance which in this case indicates whether or not the grades 
of independent competent judges are different in regards 
to statistical significance we can state that by analysing 
the coefficient of significance for all the judges there were 
no statistically significant differences between the grades 

Sum of 
Squares

df Mean Square F Sig.

Correlation A/B ,325 1 ,325 ,296 ,587

Correlation A/C ,135 1 ,135 ,133 ,716

Correlation B/C ,135 1 ,135 ,135 ,714

Correlation A/B: Between A and B educators/judges, Correlation A/C: Between A and C educators/judges,  Correlation C/B: 
Between C and B educators/judges

Table 8. ANOVA – Correlations between educators/judges 
who are familiar with criteria

judges, the grades appointed by the judges, and for a 
connection between the grades appointed by each edu-
cators/judges individually and grades awarded by the 
independent educator who was not acquainted with the 
evaluation criteria. 

awarded for performance, therefore we can acknowledge 
that the criteria was adjusted at an appropriate level. In or-
der to once again appropriately evaluate quality of adjusted 
criteria evaluation, the difference in grading performed by 
every judge personally and the independent teacher was 
evaluated, likewise using the ANOVA analysis (Table 9).
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Considering that in this case the significant difference be-
tween grades is statistically significant and at the highest 
level, 000 we can state that the evaluation performed by 
the all three educators/judges differed from that of the inde-
pendent educator who was not acquainted with the evalu-
ation criteria, and the grades awarded by the “I” educator 
varied from the previously confirmed criteria.

Discussion

Considering that the process of motor skill evaluation has 
always been exposed to a certain criticism and sometimes 
even followed by dissatisfaction of those who were evalu-
ated (Magill, 2007), this paper is represented as a model 
indicating a method in how to make it more objective. This 
entire process was organised according to the criteria ad-
justments made by the three (A, B, C) independent judges 
for the evaluation of specific gymnastic elements (Lund, 

1992). The teacher (I) who is directly involved in a teaching 
process and was not familiar with these evaluation criteria, 
also performed the evaluation independently. The students 
who were evaluated were familiar with the evaluation and 
grading criteria. Variations in student evaluation have been 
noticed immediately with the grade distribution (Table 3 and 
Chart 1). To be more exact the independent educator who 
was evaluating the students did not have any evaluation or 
a grade for performance and achievement of elements with 
grade 1 or 2, therefore the lowest grades started with 3. In 
further analysis, all the grades were analysed through fac-
tor analysis (Wolf, Rađo, 1998), after which the presented 
KMO and Bartlett Test was at a level of significance .000, 
a good introduction for further Factor Evaluation Analy-
sis application. Further on, the first main component was 
isolated with a characteristic root of  2.384 and variance 
explanation of 59,59%. Considering the specificity of the 
analysis, that is factorisation of grades for only one tech-
nique, it was expected that only one significant function 
would be isolated, but it was not expected that the level 
of variance explanation would be in range of 60%, con-
sidering that the A, B, C, educators/judges adjusted their 
criteria before the evaluation. However, analysing the rela-
tions between the grades awarded by individual  judges 
even if compared with the first main component, we can 
still see the positive result after the adjustment because 
A, B, C, educators/judges are connected by the isolated 
main component through high grades projections (Table 

6), so we can conclude that each of them knew what they 
were evaluating, what characteristic student movements 
(posture, hand coordination, leg coordination and general 
coordination) should be observed. If the A, B, C, educa-
tors/judges were not familiar with the criteria and grading 
system, the isolated coefficients of significance would be 
significantly below the level. We must emphasise here that 
the educator/judge B was connected with the first main 
component by the highest coefficient, so it can be conclud-
ed that he was clear with the procedure of assigning any 
type of grade in accordance with the specific level of per-
formance, which indicated that he was amongst the first 
unbiased ones. If we pay closer attention to the correla-
tion coefficient of the independent educator’s (I) evaluation 
who was not acquainted with the evaluation criteria, but 
performed the evaluation based on personal experience 
and in the usual way, it becomes noticeable that the stated 
coefficients are at a relatively low correlation level with the 
first and main component, indicating that there is no corre-
lation (Noonan and Duncan, 2005). In order to assess 
the adjustments of A, B, C educators/judges’ evaluation, 
mutual assessment of grade correlation was performed. 
Unfortunately, coefficients calculated in this way were not 
higher than ,765 so the authors opinion was to perform an 
additional assessment of the grade modification made by 
the A, B, C judges and the I educator. 
The same was performed with the ANOVA analysis, and 
data produced pointed out towards the indicator that the 
A, B and C educators’ grades are not statistically differ-
ent, so we can acknowledge the fact that the judges knew 
and applied already adjusted criteria. The assessment was 
conducted to check whether or not evaluation corresponds 
to the grading system (using the same ANOVA analysis) 
comparing each judge personally with the independent 
educator. This has indicated that there is statistically sig-
nificant difference between the performed evaluations, 
and therefore we can state that the independent educator 
not knowing the criteria did not award the same or similar 
grades as the A, B, C educators/judges.
 In a conclusion we can state that as a result of previ-
ously provided consultations, and the training on the qual-
ity levels of performed technique where each was carrying 
a certain grade, had a positive impact on criteria adjust-
ments, later evaluation and grading in which case the 
A, B, C educators/judge’s grade corresponded with the 
students’ performance (Harrison, Marshall and Wiliam, 

Sum of 
Squares

df Mean Square F Sig.

Correlation A/I 235,445 1 235,445 292,552 ,000
Correlation B/I 235,445 1 235,445 303,998 ,000
Correlation C/I 269,120 1 269,120 380,885 ,000

Correlation A/I: Between A and I educators, Correlation B/I: Between B and I educators,  Correlation C/I: Between C and I 
educators

Table 9. ANOVA – Correlation between educators/judges 
who are familiar with the criteria and independent educator
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2004). In this case we must stress that the process of 
motor learning most commonly indicates learning based 
on a great number of repetitions and that some sources 
state that in order to acquire one motor skill it is neces-
sary to repeat it between 10000 and 15000 times (Schmidt 
and Wrisberg, 2000), so that the presence of uniqueness 
does not even come as a surprise, or the presence of a 
certain percentage of unexplained variance which in this 
study goes up to 40 %. Not so great satisfaction comes 
from the presence of this unexplained variance percentage, 
which can be clarified by the disturbing factors or requests 
for movement modification (Gentile, 2000), because these 
are very difficult to explain in any other way apart from 
certain technique adjustments for the one who performs 
exercises, but also subjectivity to some extent, which is 
present with the judges regardless of the previously set 
criteria.  Also, (Van Wersch, Trew, Turner, 1992) stated that 
the students’ motivation in accomplishing activities from 
the teaching curriculum is inversely proportional to their 
growth, so that partly this can be perceived as a part of 
unexplained variance. Summing up all previously stated we 
can conclude that the aim of this paper was achieved, and 
we presented the model of objective evaluation in perform-
ing elements of gymnastics and how to achieve this mod-
el’s appropriate results in practice during the performance 
of certain motor tasks.  

Conclusions

As a part of sport and physical education curriculum, or-
ganised in schools, its aim is to launch and continually 
work on the maintenance of a systematic observance of 
students work during the implementation of these curricu-
la.Observance is organised with intent to develop constant 
overview and control of individual improvement, and also 
awarding a concrete grade for the performance. Concern-
ing  this study, the primary role of awarding a grade was 
to offer feedback, acquired on the basis of performed task. 
This greatly facilitates the development of motor skills or it 
helps in the quality of the performance (Feltz and Landers, 
1983), (Rushall and Lippman, 1997), (Rogers, 2006).
This study is for all intense and purposes a case-study, 
with an aim to present the model of objective evaluation 
in performing elements of gymnastics and how to achieve 
this model’s appropriate results in practice during the per-
formance of certain motor tasks.  
Even though in this paper we have used elements of sport 
gymnastics, it is possible to establish the same model for 
other subjects as well (if not for everyone than at least for 
the content mostly used in teaching). 
It is important to note that the A, B, and C educators/
judges, as well as students were familiar with the grading 
criteria, because this immediately affected the quality of 
their evaluation, but also their performance, even though 
we must take into account the growth and motivation of 
learners who should perform an assigned content (Xiang 
et al. 2003).

The same has been confirmed by the descriptive analy-
sis of the grades, as well as using the example of Factor 
Evaluation Analysis where the significance of KMO and 
Bartlett test was at the level of .000, indicating that its use 
was justified, and the later relation of isolated main com-
ponent with the 59,59% explained variance, indicated that 
the correlation between the grades awarded by the A, B, 
and C evaluators/judges in comparison to grades of the 
independent teacher – I who did the evaluation based on 
personal knowledge and teaching experience.
Lesser dilemma on the quality of the adjusted criteria was 
indicated by the correlation matrix of the grades awarded 
by A, B, and C educators/judges, considering that not even 
one of the correlation coefficients of the evaluation was 
above, 800. In order to eliminate the misconceptions re-
garding this matter we applied ANOVA analysis for judges’ 
grading – intergroup, as well as to evaluate relation be-
tween the grades of the A, B, C educators/judges individu-
ally and the grades of the independent educator (I) who 
was not acquainted with the criteria but performed the 
grading on basis of personal teaching experience.
The collected indicators confirmed the correlation between 
the A, B, and C judges’ grades, as well as the difference 
once compared with the I- independent educator’s grades. 
Therefore we can conclude that the previously provided 
consultations had a positive impact on the adjustment and 
criteria application. 
With this the main aim of this study, which was designed 
to present the model of objective evaluation in performing 
elements of gymnastics and how to achieve this model’s 
appropriate results in practice during the performance of 
certain motor tasks, has been achieved. 
The recommendation would be to adjust the evaluation of 
successful technique performance of elements and set it 
as a standard for other teaching content planned and pro-
grammed to be implemented as a part of sport and physi-
cal education curriculum. 
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Abstract
The aim of this research is to establish the impact on swimming speed, whilst using different motor abilities doing the water polo crawl 
technique, up to 25 meters without the ball. Thus as demonstrated by a group of water polo players, aged 13-15 years.
 For the analysis in the area where motor skills are applied, there are twelve predictor variables, including: a mechanism for structuring 
the movement method of synergistic regulation and control of tone, also the mechanism of regulation of excitation intensity and excita-
tion mechanism, regulating the duration of the criterion variable speed whilst swimming the water polo crawl technique at 25 meters. 
Results of regression analysis showed the impact and use of motor skills in swimming speed, doing the water polo crawl technique 
at 25 meters. 
These results may contribute to better programming hereafter and plans to work with younger age categories 

Key words: Cadets, competition, performance athletes 

Introduction 

Water polo as a team sport represents a structure and a 
complex athletic activity and ability, therefore the level of 
motor skills in athletes must be at a very high level. In-
cluding the fundamental abilities of strength, speed and 
endurance, (Garbolewski and Starosta, 2013). Water polo 
as a team sport, participates of two teams of seven, one 
of whom is a goalkeeper. It’s the very evolution of the 
game and rules that require you to have a better motor 
ability, therefore games become faster and more intense. 
An analyses of the men’s team play and results show, that 
the transfer of the ball is very fast, and that the duration 
of a single attack in the game of water polo is (17.4 +1.2 
seconds (Smith, 1998). One of the most essential skills 
needed are co-ordination, which plays an important role 
in improving the execution of all technical and tactical ele-
ments of the game (Modric et al., 2011). Therefore a need 
for more intensive research in co-ordination is needed in a 
game of water polo. 

Similar research in the area of motor skills in a of game 
water polo investigated (Dopsaj et al. 2007; Kondrič et al., 
2012; Stirn, 2010; Donev et al., 2009; Bampouras and 
Marrin, 2009). The research, conducted Polglaze et al. 
(2008) on the complexity of the water polo game for men, 
indicating high intensity and recurring technical elements 

of players, due to the specifics of where the activities take 
place (aquatic environment) as well as fights with oppos-
ing players. 

Aleksandrović et al. (2011) they found that the functional 
capabilities play a great importance in all the elements of a 
water polo game. Escalante et al. (2011) leading to results 
that changed the rules of water polo games, that took place 
in the period of 2005th-2009th, requiring a softer game, 
(sharper criteria trials) and therefore today playing more 
water polo and swimming faster than earlier. Thus this sets 
higher requirements, in motor and functional capacities. 

Therefore, the main objective of this research is to deter-
mine the impact of using various motor abilities on swim-
ming speed whilst doing the water polo crawl technique at 
25 meters without the ball.

Methods 

Subjects
The example consists of 70 water polo players all male, aged 
13-15 years. From the following water polo clubs; Sarajevo 
Canton: Academy Water Polo Club, Water Polo Club Torpedo, 
Sarajevo Youth Water Polo Club and Water Polo Club Beaver. 
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Sample of variables
The example predictor variables from space-basic motor 
abilities, water polo was performed using tests to Kurelić 
et al, (1975) and tests Eurofit (1988) as follows: 

a) The mechanism for structuring movement that repre-
sents the co-ordination and movement functions,

• Fluency in the air (OKZ) 
• Hand tapping (TAPR) 
• Foot tapping (TAPN) 

b) The mechanism of synergistic regulation and control of 
tone, representing motor skills flexibility and balance, 

• Deep forward bend on the bench (DPK) 
• Retrieval whilst seated (SJED) 
• Transverse standing on a low balanced beam 

(GRED) 

c) The mechanism of regulation of excitation intensity, 
which represents the ability of motor speed and ex-
plosive strength, 

• Run 20m from a standing start (20M) 
• Triple jump from your place (TRS) 
• Standing long jump (SDALJ) 

d) Mechanism of regulation of excitation duration, which 
represents motor ability repetitive power and static 
power. 

• Duration of flight mid-air (VZG) 
• Raising your middle area up for 30 seconds 

(DT30) 
• Push-ups on parallel bars (SKL) 

Speed   swimming whilst using the water polo crawl tech-
nique without the ball, at 25 meters, is defined as the 
criterion variable. The water polo crawl technique is the 
basic movement of players in the water during the game. 
Also similar to front crawl swimming, however the differ-
ence being, is your body position in water. As well as to 
swimming freestyle, where the head is out of the water, 
which allows players to view the game and have good 
ball control. 

Procedure 
The research was conducted during regular training, in the 
same conditions that are necessary for testing with the 
same curriculum. The testing of motor skills and speed of 
swimming at 25 meters was carried out in the Olympic 
swimming pool Otoka, Sarajevo. The testing procedure of 
swimming at speed, at 25 meters, was carried out in such 
a way that the respondents started operating out of the 
water. And the character shown when the starter, starts 
the swimming competition. (“in their place”, and then 
the whistle sounds). The timekeeper has a stopwatch to 
start and stop timing when the respondent hand touches 
the wall of the pool at the 25-meter. Each participant had 
two attempts, where there were better results as inscribed 
in the list of results. Results are measured in tenths of a 
second. 

Methods of data processing 
To determine the impact of different motor abilities when 
swimming 25m using the water polo crawl technique, 
without the ball, applied regression analysis using the sta-
tistical package SPSS 22.0 IBM. 

Results 

Observation values   calculated parameters that are obvi-
ously multiple connections between motor abilities. And 
a predictor of swimming in water polo at the 25 meters, 
freestyle as criterion variables, (Table 1 and Table 2). This 
association of predictors with criteria variable is 87% (R 
= .864) and a statistically significant level of .000 (sig. = 
.000), which explains the overall variability of the criterion 
of 75%. The analysis of the impact of individual mobility 
variables (Table 3), it can be seen that the largest and sig-
nificant impact on the criterion variable with the following 
variables: Fluency in the air (OKZ), deep forward bend on 
the bench (DPK), Retrieval whilst seated (SJED), Triple 
Jump from your place (TRS), Standing long jump (SDALJ), 
Duration of flight mid-air (VZG), Raising your middle area 
up for 30 seconds (DT30) and Push-ups on parallel bars 
(SKL). The significance of impact on swimming at 25 me-
ters freestyle with mobility variables, in it condenses ability 
co-ordination, flexibility, explosive and static strength. 

Model R R Square Adjusted R Square Std. Error of the Estimate

1 ,864 ,746 ,684 1,328

Table 1.Regression analysis of predictor set of motor skills

Model Sum of Squares Df Mean Square F Sig.

1 Regression 253,792 12 21,149 11,991 ,000

Residual 86,422 49 1,764

Total 340,214 61

Table 2.Analysis of variance
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Discussion 

The aim of this study is the identification of different motor 
abilities on swimming speed, whilst using the water polo 
crawl technique, at 25 meters without the ball. And the 
obtained results confirm the achievement of the defined 
objectives of research. 

Similar studies were conducted by Meckel et al. (2013) 
who investigated by repeating the sprinting ability between 
water polo players and swimmers at 25 and 800 meters. 
The results showed that elite water polo players have less 
aerobic and anaerobic capacity in relation to elite swim-
mers. We believe that the reason for these results is that 
water polo players in the structure of the game are disturb-
ing factors which are opposing players and contact with 
them and pass. 

Uljević, Spasic and Sekulic (2013) have explored various 
motor fitness tests and their reliability and factorial and 
discriminative validity in water polo players aged 15-17 
years old in terms of their position in the game. The re-
sults showed that one of three separate motor variables, 
swimming sprint capacity. The most likely reason is that 
young water polo player’s posse the starting acceleration 
and maximum speed of swimming ability to come to the 
ball or by being the last player in the game. 

Stirn (2010) evaluated specific motor characteristics of 
young water polo players and put them into three different 
groups. This was completed by a sample of 264 players, 
and came to the result that swimming 25 meters without 
the ball, better discriminates against competitors between 

12 and 14 years. Indicating that the criterion variable in 
this study, swimming at 25 meters without the ball has its 
foundation in the testing of young water polo players, and 
that has its exemplary procedures in further research. In 
our opinion, that with the older age water polo players, it 
is necessary to use the ball at 25 meters during training, 
which will increase the performances of young water polo 
players. 

Cockle (1998) tested 325 water polo players, aged 8-15 
years researching the impact of motor skills on the results 
of swimming the water polo technique, at 25metres with-
out the ball. He came to the conclusion that the success 
rate of swimming using the water polo crawl technique 
without the ball, at 25 meters does not co-ordinate the en-
tire body while using freestyle techniques. We believe that 
the reason for performing techniques like the water polo 
crawl, without the ball, making it a very complex move-
ment, which involves a complete range of body work from 
legs, arms and breathing. And what it failed to unify, is that 
such a movement requires, good co-ordination and body 
positioning and also this practice improves your abilities 
when making water polo thefts, at 25 meters without the 
ball. 

Swimming using the water Polo crawl technique without 
the ball, is therefore much easier than swimming with the 
ball (dribbling), as Hayley et al. (2010.) in their research 
and stressed - Swimming with the ball reduces the speed 
of swimming in the men’s water polo. Garrido et al. (2010.) 
had proposed so-called simple, dry technical forces, 
which are significantly associated with sprint swimming in 
younger water polo players. 

Table 3. The Individual predictors and impact on the criterion variable speeds whilst using the water polo crawl tech-
nique, at 25 meters without the ball. 

Model Unstandardized Coefficients
Standardized
Coefficients

t Sig.

  B Std. Error Beta   

1 OKZ ,790 ,207 ,387 3,821 ,000

 TAPR -,112 ,062 -,214 -1,809 ,077

 TAPN ,129 ,111 ,143 1,160 ,252

 DPK ,089 ,041 ,222 2,190 ,033

 SJED -,064 ,025 -,302 -2,545 ,014

 GRED ,081 ,060 ,132 1,338 ,187

 M20M -,011 ,543 -,002 -,021 ,983

 TRS ,015 ,004 ,421 4,230 ,000

 SDALJ -,041 ,011 -,472 -3,855 ,000

 VZG -,101 ,026 -,636 -3,841 ,000

 DT30 ,182 ,062 ,257 2,946 ,005

 SKL ,292 ,133 ,369 2,192 ,033
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Therefore, water polo players who have a higher level of 
basic motor skills applied - explosive and static strength, 
agility, speed endurance in swimming the water polo crawl, 
and have the flexibility of the whole body - were more likely 
to achieve better results in the test, speed of swimming 
whilst using the water polo crawl technique, at 25 meters 
without the ball. 

Conclusion 

The results of this study can provide coaches and players 
with valuable information about the importance of planning 
and development programming in exercise capacity at the 
cadet age and the need to constantly monitor the perfor-
mances of water polo players, in the swimming pool. And 
the different stages of water polo games and segments of 
the energy capacity. Also, it opens up the need to repeat 
the same testing procedures with the use of water polo 
balls, because water polo is played at any given moment, 
only one player has a ball from the other five players are 
moving in the water without the ball. 
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Summary 
The aim of this study is to determine differences in attitudes towards combat sports between female and male primary school pupils. 
Based on the sample of male pupils (n=118) and female pupils (n=98) attending the seventh and eighth grade of primary school, a 
survey was conducted using the combat sports attitude scale consisting of 20 items. The results achieved by the canonical discrimi-
nant analysis indicate that there are statistically significant differences in the attitudes towards combat sports expressed by male and 
female pupils. Male pupils displayed a positive attitude towards combat sports, while the female pupils exhibited negative preferences. 
The results of this study can contribute to better combat sports involvement in the physical education curriculum for primary and 
secondary schools in Bosnia and Herzegovina.  

Key words: Teaching process, curriculum, combat sports

Introduction 

Combat sports are of great importance to the educational 
system, because first and foremost individuals achieve 
“mind and body“ harmony, steady physical development 
along with the development of ethical principles and behav-
ioural norms. However, once we analyse the educational 
system presented as Curriculum Framework for primary 
schools in Federation of Bosnia and Herzegovina (2014), 
we can notice that combat sports are scarcely present in 
the framework curricula, i.e. one teaching unit per sixth, 
seventh and eighth grade primary school. 
This is inadequate if the pupils are to get familiar with the 
educational components of combat sports but also in 
considering what the legal consequences are, and how 
enforcing physical violence outside schools threatens 
the integrity of each individual. Because of this fact, male 
and female pupils develop their attitudes towards combat 
sports based on their own personal experience affected 
by the outside factors. Under the definition, attitude repre-
sents a settled way of thinking or feeling about something 
(Oxford Dictionaries, 2014), Hogg and Vaughan (2005) 
define attitudes as a relatively established structure of 
cognitive and emotional processes and behaviours related 
to some processes and behaviours, or a relatively endur-
ing adopted belief, feeling and behaviour towards societal 
significant objects, events and symbols. Alloport (1935) 

defined attitude as a mental and neural state of readiness, 
organized through experience, having a direct and dynamic 
influence upon the individual’s response to all objects and 
situations with which it is related. From the stated defini-
tions it becomes obvious that male and female pupils can-
not acquire enough experience through physical education 
classes, and that they form their attitudes from different 
experiences. Prišlin (1991) indicates an existence of com-
plex connection between attitudes and behaviours, but the 
individuals positive attitudes towards sport do not reflect in 
the same manner as does their participation in sport activi-
ties. Differences begin to appear between what people do 
and what they think. Regarding this, it is very important 
to confirm the connection between the pupils’ attitudes 
towards combat sports, especially the influence of educa-
tional process’ exerted on the pupils’’ attitudes, because 
combat sports play a very important role in the develop-
ment of younger generations. Tomik (2007) conducted a 
study in differences between attitudes of sport school at-
tendants, and those who are not active members of these 
schools. The obtained results indicated that there are dif-
ferences in attitudes of stated subjects, specifically that the 
sport club members have a positive attitude about sport 
and physical education, unlike those who are not members 
and who do not share their positive attitude regarding the 
same variables. 
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Busch, Bosnar, Sertić and Prot (1999) conducted an anal-
ysis of attitudes towards combat sports using a sample 
of 39 female teachers and 31 male teachers in primary 
schools in Zagreb. The results indicated that female teach-
ers had a significantly lower positive attitude towards com-
bat sports as opposed to male teachers, which fits the 
gender stereotypes. 
Studies of attitudes in different age and gender categories 
are very interesting, especially those studies conducted on 
those participating in an educational process.
This fact has been confirmed in the study conducted by 
Biletić et al. (2008) with an aim to establish attitudes, 
along with developing interest towards classes and teach-
ing units of physical and health education. They applied the 
questionnaire based on the sample of 610 female and male 
pupils from fifth to eight grades. Acquired data indicated 
that female and male pupils both share positive attitude 
towards physical and health education classes in primary 
school (59,5%), and that on the level of 0,05 significance 
there are no statistically significant differences between the 
attitudes of female and male pupils. The study results dem-
onstrate that combat sports are hated by 6, 2%, not liked 
by 13, 7%, feeling indifferent by 14, 0%, liked by 19, 6%, 
and adored by 46, 6% of pupils. It becomes quite evident 
that the measurability of attitudes is very simple and ef-
ficient and that it is applicable in the educational process. 
Rogowska and Kuśnierz (2013) conducted a study on at-
titudes towards combat sports and martial arts for non 
training persons and to separate factors which might af-
fect these attitudes. The questionnaire regarding combat 
sports and martial arts attitudes consisted of three com-
ponents: cognitive component, emotional component and 
behavioural component. The results indicated that 53 % of 
women perceived brutality as a dominant feature of com-
bat sports and martial arts which serves as a predictor of 
a negative attitude towards them. 
Jagić et al. (2005) have conducted a study based on a sam-
ple of 130 subjects, out of the total number of subjects, 60 of 
them belonged to those attending fifth grade primary school, 
while 70 belonged to the sixth grade primary school in Za-
greb. To fulfil the study requirements the pupils were tested 
using a questionnaire consisting of three questions: 1. Do 
you like to exercise? 2. Which sport do you like the most? 3. 
Which do you prefer, individual or team sports?  Fifth grade 
female pupils like basketball (21%) and volleyball (21%) while 
fifth grade male pupils like football the most (28%) and judo 
(24%). Differences have been noted amongst female and 
male pupils form the sixth grade in primary school “Braća 
Radić”. The sixth grade female pupils like basketball the most 
(25%) and volleyball (25%), while sixth grade male pupils like 
football the most (37%) and judo (29%). The differences in 
sport selection amongst male and female pupils can be pre-
scribed to gender specific aspects of education. 
It is important to note that the family plays a significant 
role when it comes to forming the attitudes towards sport 
in general, especially the relations within the family, con-
firmed in the study conducted by Sunko (2008), analysing 
whether or not there are significant differences in the atti-

tudes of parents of primary school pupils, comparing fam-
ily relations within the subject group who have attended the 
teaching program for parenthood (Group 1) and parents 
of primary school pupils who do not have any experience 
in supplementary classes for parenthood (Group 2). The 
dominating ones include: favouring the inter partners re-
lations over parent-child relations, dishonest father family 
role, an inclination towards transferring responsibility for 
parenting mistakes, disregarding the influence of negative 
pattern in parenting behaviour, a strong need for an external 
child control, passive parent-child relationship, bad com-
munication pattern with children who are keeping secrets. 
Statistically significant changes in attitudes of group 1 
demonstrate the father role in the family, responsibility for 
personal actions and authoritative parenting styles. 
Jagiełło and Dornowski (2011) conducted a study on atti-
tudes towards martial arts using a sample of 225 students 
attending sport and physical education at a Sport Acad-
emy in Gdanjski. The study affirmed that 95% of students 
stressed high values of martial arts and its use and that it 
should be included in the education system for children 
and youth. Students have likewise stressed that the pro-
cess should be led by educated teachers who will be ac-
tively involved in the realisation of teaching curricula.
We are of the opinion that the violence amongst youth, 
perceived as a form of bad communication, would be re-
duced if the staff educated in the field of sport and physical 
education was assigned additional number of classes in 
the curriculum, thus gaining the ability to control the ag-
gressive behaviours with the help of educational and or-
ganisational qualities of combat sports. The best applica-
tion would be through the educational system and active 
participation in different sport clubs, whose educational 
system already contains the segments of martial arts. Due 
to this, the aim of this study is represented through estab-
lishing differences in the attitudes among male and female 
pupils who are active participants in the primary education 
process directed at combat sports. 

Methods

Sample
The sample of this study was based on primary school pu-
pils in Mostar (N=216), including male and female pupils 
attending 7 – 8 grade, in total 10 classes. Total number 
of male subjects was comprised of (n=118) pupils, and 
(n=99) female pupils from primary schools: “Bijelo Polje”, 
“Zalik“, “Vrapčići“ and “Sedma Osnovna škola” in Mostar. 

Sample of Variables 
The sample of variables was based on the analysis of male 
and female pupil attitudes according to 20 items used to 
establish the attitudes towards combat sports, or to be 
more specific towards combat sports represented in the 
Olympic Games (Judo, Box, Wrestling, and Tae Kwon Do) 
based on the combat sports scale developed by the au-
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thors (Sertić, Prot, Bosnar, 1999). The following represent 
the combat sports attitudes: 

Attitude 1 – I would never train combat sports, not even 
if it was the only sport available 
Attitude 2 – I really do not understand people who enjoy 
fighting each other. 
Attitude 3 – I hate combat sports.
Attitude 4 – Overpowering the opponent using my own 
strengths and skills, brings me great pleasure
Attitude 5 – Combat sports are not much more danger-
ous than other sports.
Attitude 6 – Combat sports should be banned because 
they promote violence amongst people. 
Attitude 7 – Athletes who train combat sports are ag-
gressive. 
Attitude 8 – I enjoy watching a good combat sport 
match.
Attitude 9 – Combat sports should be excluded from the 
Olympic Games and it is not appropriate to include any 
other new combat sport at the Olympic Games.
Attitude 10 – Combat sports are boring. 
Attitude 11 – I would never allow my child to train com-
bat sports. 
Attitude 12 – I dream of becoming a somebody in the 
world of combat sports. 
Attitude 13 – It is very nice to witness a good throwing 
performance in combat sports. 
Attitude 14 – A man’s character is build and developed 
through fighting. 
Attitude 15 – Our civilisation would not be complete 
without combat sports. 
Attitude 16 – I am not attracted to combat sports be-
cause there is a risk of hurting the other person. 
Attitude 17 – Only savages can choose to train combat 
sports. 
Attitude 18 – “Fighting spirit” is a noble characteristic 
of humankind.
Attitude 19 – Nothing can justify violence expressed 
through combat sports. 
Attitude 20 – There should be more combat sport on TV.  

The survey was anonymous. Pupils rated attitudes accord-
ing to the Likert Scale from 1 to 5, more specifically Grade 
1 - Completely disagree, Grade 2 - Mostly disagree, Grade 
3 - Agree and disagree, Grade 4 - Mostly agree and Grade 
5 -  Completely agree. 

Data analysis method
For determining the validity of the rating scale, i.e. rating 
instruments The Attitudes towards combat sports, were 
calculated with the help of Cranach’s/alpha coefficient 
(Čolakhodžić and Rađo, 2011). The procedure of canoni-
cal discriminant analysis was applied on a multivariate lev-
el so as to define those variables which best discriminate 
male and female students. Structural coefficients higher or 
equal to .30, are considered relevant to the interpretation of 
results of the discriminant analysis and will be taken into 
account (Tabachnick and Fidell, 2001). All the statistical 
parameters will be processed by the Statistical software 
package SPSS 22.0 IBM. 

Results 

Cronbach’s alpha coefficient (Table 1) indicates good re-
liability and internal consistency scale for male pupils at 
.820. Likewise, Cronbach’s alpha coefficient indicates a 
good reliability and internal consistency scale for female 
pupils at .908, demonstrating an even greater Cronbach’s 
alpha coefficient reliability if compared to male students. 
The obtained data are mostly concordant with reliability of 
the measuring instrument as claimed by the authors Prot, 
Bosnar and Sertić (1999), The Combat Sports Scale has a 
good internal consistency in which case Cronbach’s/alpha 
coefficient adds up to .849 for the boys and according to 
the Sertić, Prot and Bosnar study (1999) ,874 for the girls, 
in which case it can be stated that the scale of attitudes 
designed for combat sports is acceptable for this type of 
study. 
              
Table 1. Reliability of the measurement scale with male 
and female primary school students.

MALE FEMALE

Cronbach’s 
alpha coefficient

.825
Cronbach’s 
alpha coefficient

.908

Using the canonical discriminant analysis for the area of 
combat sports attitudes based on a sample of male and fe-
male primary school pupils (Table 2), the existence of sta-
tistically significant difference has been established in the 
form of one isolated discriminant function which makes 
these two subject groups significantly different (Sig. < 
.001). Canonical correlation coefficient as well as Wilks’ 
lambda indicates a fine group discriminant. A first discrimi-
nant function greatly discriminates, which explains 100% 
variance within discriminative area.
The structure of discriminant function is likewise bipolar. 
The positive projections onto the first isolated discriminant 
function are determined by variables which in the position 
of groups’ centroids have a positive value (.740), and they 
belong to the pupils defined by the following attitudes: At-
titude 8 - I enjoy watching a good match in combat sports 
(.724), Attitude 20 - There should be more combat sports 
on TV (.720), Attitude 13 - It is very nice to witness a good 
throwing performance in combat sports. (.443), Attitude 
12 - I dream of becoming a somebody in the world of 
combat sports. (.368), Attitude 4 - Overpowering the op-
ponent using my own strengths and skills, brings me great 
pleasure (.330) and Attitude 18 - “Fighting spirit” is a noble 
characteristic of humankind (.325). 
The negative projections onto the first isolated discriminant 
function are determined by variables which in the position 
of groups’ centroids have a negative value (-.882), and 
they belong to the pupils defined by the following attitudes: 
Attitude 10 - Combat sports are boring (-.453), Attitude 6 
- Combat sports should be banned because they promote 
violence among people (-.433), Attitude 9 - Combat sports 
should be excluded from the Olympic Games and it is not 
appropriate to include any other new combat sport at the 
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Olympic Games (-.410),  Attitude 16 - I am not attracted to 
combat sports because there is a risk of hurting the other 
person (-.410), Attitude 11- I would never allow my child 
to train combat sports (-.350).

Table 2. The structure of discriminant function coefficient 
in attitudes among male and female pupils towards com-
bat sports. 

Function

1

Attitude 8 .724*

Attitude 20 .720*

Attitude 10 -.453*

Attitude 13 .443*

Attitude 6 -.433*

Attitude 9 -.410*

Attitude 16 -.410*

Attitude 12 .368*

Attitude 11 -.350*

Attitude 4 .330*

Attitude 18 .325*

Attitude 3 -.297

Attitude 14 .260

Attitude 1 -.260

Attitude 15 .246

Attitude 2 -.244

Attitude 19 -.205

Attitude 17 -.169

Attitude 5 .149

Attitude 7 -.092

Eigenvalue .659

% od Variance 100.0

Canonical correlation .630

Wilks’ Lambda .603

Chi-square 103.768

df 20

Sig. .000

Centroids - Male .740

Centroids - Female -.882

Discussion

The aim of this study is represented in determining differ-
ences in attitudes towards combat sports between male 
and female pupils of primary schools in Mostar. This study 
indicated differences in attitudes towards combat sports 
between the two generations of male and female pupils in 
which case the results demonstrate that female students 
display negative attitude towards combat sports amongst 
the entire generation of primary school pupils. 
Likewise, the results of this study are in concordance with 
the previous studies which analysed the differences be-
tween genders of different education levels (Bosnar, Sertić, 
Prot, 1999), based on the analyses conducted using fe-
male and male pupils from fifth to eight grades. It was con-
cluded that female pupils have a significantly lower positive 
attitude towards combat sports when compared to male 
pupils. Similar with the study conducted by Radić (2003), 
concluding that there are differences in attitudes towards 
combat sports between female and male students attend-
ing Faculty of Kinesiology, University of Zagreb.
Metric characteristics of the scale presenting attitudes 
towards combat sports amongst boys attending higher 
grades in primary school are confirmed and the stated 
scale of combat sports corresponds to this age. It is like-
wise applicable in the study based on the sample of 194 
boys from Zagreb School (Prot, Bosnar and Sertić, 1999). 
The results indicated that pupils placed high on scale those 
variables which defined their attitude towards observing a 
good match on TV, or attending it, indicating that there are 
more interested in external observation than active partici-
pation in combat sports.   
Differences between genders have been determined ana-
lysing the attitudes towards combat sports (Bosnar, Sertić 
and Prot, 1999; Busch et al., 1999), stating that we are 
dealing with sports which according to the before men-
tioned stereotypes could be “assigned to men”. Study con-
ducted by Šafarić et al. (2005) indicated that the relations 
between genders, professional interests and knowledge 
about sport are complicated. 
According to Bosnar, Sertić and Prot (1999) the stereo-
types are those that hinder the development of sport and 
they as such must be ignored by forming positive attitudes 
for both genders towards all sports, including combat 
sports. 
Individual positive attitudes towards sport do not equally 
reflect their participation in sport activities, therefore dif-
ferences between what people think and what people do 
present themselves (Doupona, 2001). The result provided 
by eleven negative and nine positive statements have dem-
onstrated very interesting data which specify that the boys 
carry within themselves an ignited “fighting spirit”, they 
are ambitious towards practicing combat sports, but ap-
parently they are not given an opportunity to achieve that, 
confirmed by the claim “I dream of becoming a somebody 
in the world of combat sports“. It is evident that „Combat 
sports“are insufficiently presented on the media, clearly in-
dicating the wish expressed by the pupils to inform them-
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selves about the topic, representing a perfect opportunity 
to influence the attitudes of boys through education.  
Opposed to male pupils, who share a positive attitude to-
wards combat sports, the situation with female pupils is 
completely different. Their attitudes are of a dominantly 
negative character which proves the hypothesis that female 
students share a negative attitude towards combat sports. 
Apart from being boring and violent, female pupils consider 
that combat sports should be excluded from the Olympic 
Games. All of this indicates that female pupils do not pos-
sess enough information regarding combat sports, which 
can be brought into a connection with the boys’ statements 
claiming to have noticed that there are not enough combat 
sports in television programs, and that it should be some-
thing to develop upon in the future.  Likewise, curriculum for 
physical and health education does not provide adequate 
space for the both groups to receive enough education and 
personal experience in combat sports, even if it is perceived 
as „the game“. Statements of female pupils that they would 
never allow their child to train combat sports, clearly indi-
cates the lack of information and practical experience re-
garding combat sports inside and outside of schools.
Low correlations between variables from the first discrimi-
nant function are prescribed to these variables which in es-
sence demonstrate whether or not male and female pupils 
disagree with these claims, which are of a negative charac-
ter. The following are the variables described above: Attitude 
1 –  I would never train combat sports, not even if it was the 
only sport available; Attitude 2 –  I really do not understand 
people who enjoy fighting each other; Attitude 3 – I hate 
combat sports; Attitude 5 – Combat sports are not much 
more dangerous than other sports; Attitude 7 – Athletes 
who train combat sports are aggressive; Attitude 14 – A 
man’s character is build and developed through fighting.; 
Attitude 15 – Our civilisation would not be complete without 
combat sports; Attitude 17 – Only savages can choose to 
train combat sports; Attitude 19 –  Nothing can justify vio-
lence expressed through combat sports. 
Cynarski, Kuśnierz and Witkowski  (2012) conducted a 
study by which they wanted to analyse and describe the 
interdependence between knowledge and attitudes towards 
combat sports, and the second aim was to evaluate how 
young people attending junior high school and middle 
school perceive combat sports in south of Poland placing 
an emphasis on the aspect of perceived value and the dan-
gers that relate to: 1 ) the evaluation of influence of martial 
arts practice is independent of the gender of the subjects, 
2 ) the evaluation of the influence of martial arts practice is 
independent of the age of the subjects, 3 ) attitudes towards 
martial arts depend (proportionally) on the subjects knowl-
edge, and 4 )  the evaluation of martial arts values depends 
on the subject’s level of knowledge (on martial arts). The 
results have shown that the level of knowledge on com-
bat sports is inadequate as a part of physical education of 
high school students. It is evident that some knowledge on 
combat sports is present in the higher levels of education, 
indicating the need for an active participation in instructing 
the students on combat sports and their values.  

Sertić, Segedi and Vučak (2009) conducted a study 
on a sample of 98 female students of the Faculty of Ki-
nesiology related to the attitude towards self defence, 
taking into consideration the female students who have 
attended classes in that course and analysing whether 
the attitude changed through the years spent on the 
Faculty, i.e. if there is a statistically significant differ-
ence amongst them. The subjects were divided into four 
groups (depending on the year of study) who attended 
the self-defence courses in the first study year within the 
scope of the subject Combat sports. The results of the 
discriminant analysis have not indicated towards statis-
tically significant differences amongst them and so the 
differences in the attitudes towards self defence between 
the female students attending different study years were 
not confirmed.  
What has been confirmed is that the female students place 
great value on the knowledge which they have acquired 
during the course, and so they perceive self defence as a 
skill which is of great use to women nowadays.
Milinović et al. (2009) conducted studies whether or not 
there are statistically significant differences in attitudes 
towards self defence amongst students of the Faculty of 
Economy in Zagreb, students who have been attacked 
physically and those who were not. The attitudes were 
evaluated with the help of questionnaire consisting out of 
11 statements and 4 questions, and using the discriminant 
analysis with an aim to establish whether or not there are 
statistically significant differences amongst them. The re-
sults indicated that the students have a positive attitude 
towards self defence and that most of them have thought 
about enrolling in some self defence programmes. Accord-
ing to the results of discriminant analysis of two subject 
groups based on the variables of the questionnaire about 
the self defence attitudes, one can conclude that there 
are different opinions and attitudes towards self defence 
considering the physical attack. These facts should find 
their place in the physical and health education curriculum, 
likewise introduce and apply the self defence techniques 
while providing a proper training for the teachers who are 
to conduct them. 
Yano et al. (2007) conducted a study on how the judo 
classes affect students’ social status, aggression and 
pleasure, after attending classes for 15 weeks. The results 
of the study indicated that the judo classes increase social 
status, and that it does not change students’ aggression. 
Students are satisfied with the judo class much more than 
with some other sport discipline. Likewise it was conclud-
ed that the stated judo program was suitable to be prac-
ticed as students’ free activities. Evidently the study on 
attitudes towards combat sports gives adequate answers 
relating to the attitudes of subjects of different gender and 
age. For this reason it is very important to take these in-
formation into account very seriously, because the B&H 
contestants of both genders win the shiniest medals spe-
cifically in combat sports at all competition levels, which 
represents the ground for better inclusion of combat sports 
in the teaching process. 
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Based on everything stated so far, combat sports can be 
viewed from several aspects, which can quite efficiently be 
adjusted to the needs of each individual during education, re-
gardless of gender. Based on the results of this study, a need 
for active participation in the educational system of Bosnia 
and Herzegovina presents itself, and it is directed at strength-
ening general positive attitude towards combat sport. 

Conclusion 

Differences in attitudes towards combat sports between male 
and female pupils can be explained through an inadequate 
Framework Curriculum for the primary schools in the Fed-
eration of Bosnia and Herzegovina, and improper education 
of pupils by teachers of sport and physical education. We 
would especially like to emphasise the negative impact by 
the media portraying combat sports in a negative, i.e. violent 
way, but also because there is insufficient or ‘nonexistent’ 
media coverage of Olympic combat sports on television pro-
grammes. However, this study provides us with the founda-
tion for a new and better start so as to legally and adequately 
impalement combat sports in the curriculum, thus allowing 
the teachers and pupils to get better acquainted with combat 
sports in a completely different way than they are portrayed. 
Making combat sports popular should be based on spread-
ing the knowledge about combat sports, within practical and 
theoretical context, so that young people regardless of gender 
could overcome certain prejudices about combat sports.  
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