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Talented High School Football Players’ Perception of Talent 
Identification Criteria 

 
Vazjwar Matin and Stig Arve Sæther 
University of Science and Technology, Department of Sociology and Political Science, Trondheim, Norway 
 
 

A B S T R A C T 
 
Talent identification (TID) is a major part of top-level football. Even so, most studies of talented players are skewed 

towards exploring the work of coaches who are already dealing with pre-defined “talented performers” and not a broader 
range of players, such as high school students in sport specialisation programs (SSP) and elite sport specialisation programs 
(ESSP). In this study, we explore which skills high school players find most important, how they assess their own skills 
compared to their schoolmates and which skills their school and club coaches find most important, comparing: girls and boys, 
an SSP and an ESSP school and players playing top-level versus low-level football. Included in this study were 111 high school 
football players (81 boys and 30 girls) representing one SSP and one ESSP. The results showed that the players ranked mental 
and tactical skills as most important compared to the school and club coach who ranked, respectively, technical and physical, 
and tactical and technical skills as most important. Girls considered both tactical and physical skills significantly (<0.01) more 
important than boys. Players from SSP considered mental skills as significantly more important, while the ESSP players 
considered the tactical skills as significantly more important. Furthermore, the top-level players considered technical and 
mental skills as significantly more important. These results could indicate that gender, school type and playing level could 
affect the players’ perception of the most important skills in TID. 

 
Key words: Talent identification, High school, Gender, Playing level  
 
 
 

Introduction 
 
Talent identification (TID) is a major part of top-level foot-

ball. Simply put, the process of identifying participants with the 
potential to excel in a given domain is talent identification 
(Williams & Reilly, 2000). A large proportion of studies have 
tried to identify indicators of talent at an early stage by using 
different test batteries (Höner & Feichtinger, 2016; Williams & 
Reilly, 2000). Through the use of psychological, physiological, 
technical or tactical skills (Forsman, Blomqvist, Davids, Liuk-
konen, & Konttinen, 2016; Höner & Feichtinger, 2016; O´Con-
nor, Larkin, & Williams, 2016), many have tried to identify 
TID criteria with alternating luck. The lack of consistency of 
“objective” means for the execution of talent identification has 
made authors claim that this process is fundamentally flawed 
(Vaeyens, Lenoir, Williams, & Philippaerts, 2008; Williams & 
Reilly, 2000) or potentially an ineffective process (Abbott & 
Collins, 2004; Vaeyens et al., 2008).  

Even though quite a few researchers have focused on the 
talent identification process, few have paid attention to the cri-
teria the coaches use to identify the soccer talents (Pankhurst & 
Collins, 2013), with a few exceptions. By adopting Bourdieu’s 
concept of practical sense, Christensen (2009) found that 
coaches used classificatory schemes to characterize their pre-
ferred so-called “autotelic” players, that is, players that, from 
the coaches’ perspective, exhibit a potential to learn, practice 
and improve. In this process, these coaches largely focused on 
specific skills and the importance of attitudes and described 
game intelligence as a vital factor in identifying talented soccer 
players. A review study on Norwegian football coaches con-
cluded that the coaches had clear views of how to identify the 

most talented players, even though the coaches demonstrate dif-
ficulties in defining which criteria they regarded as most im-
portant, since they reported technical, tactical, psychological, 
physical and social factors as equally important (Sæther, 2014). 

An obvious explanation for the coaches faltering use of iden-
tification criteria is the lack of common understanding of the term 
talent. Miller, Cronin and Baker (2015), for example, found that 
coaches of youth-elite football players regarded talent as highly 
trainable, not a static phenomenon and less innate. Others have 
pointed to the fact that the distinction between talent identificati-
on and talent development (TD) also could be described as less 
clear, since most coaches would rely upon observed skills and not 
the players’ potential. Knowing that clubs often begin scouting 
players as young as nine to eleven years old with a view of identi-
fying their largely underdeveloped “potential” (Ford, Le Gall, 
Carling, & Williams, 2008), the likelihood of seeing the potential 
is low, since the observed skills often are the only criteria.  

As a part of youth football players’ development, the ability 
to assess their own development and their abilities compared to 
their teammates could be essential (Kannekens, Elferink-Gemser, 
Post, & Visscher, 2009). Most players, however, often use their 
coaches as benchmarks for how they are progressing as 
footballers, indicating a strong relationship between the players’ 
playing time and their assessment of their own skills (Sæther, 
Aspvik, & Høigaard, Submitted). Which skills and abilities they 
choose to develop could potentially affect the opportunity of 
becoming a professional football player. An earlier study found 
that girls focused more on basic skills and had a more dynamic 
understanding of their own talent, while boys focused more on 
the development of specific skills and had a more static definition 
of their own talent (Sæther & Mehus, 2016).   
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High school has been found to be an important breaking 
point in many junior players’ careers. As the transition from juni-
or to senior sport is a key point in young practitioners' careers, 
this transition is often described as challenging, as it also coinci-
des with important changes in life in general (Enoksen, 2002; 
Stambulova, 2009). One knows that poor coordination between 
sport and education is among the most common reasons for drop-
ping out of sports (Enoksen, 2002). It can also cause problems, 
stress and inner conflicts in the individual athlete (Christensen & 
Sørensen, 2009). Still, others have pointed out that education and 
the sports arena have conflicting demands and, thus, stand in a 
competitive relationship above athletes who want to be the best 
(Bourke, 2003; McGillivray & McIntosh, 2006). There are also, 
however, studies indicating that both football elite academy play-
ers and coaches de-value the importance of school in the TD pro-
cess (Morley, Morgan, McKenna, & Nicholls, 2014). Naturally, 
most studies of talented players are skewed towards exploring the 
work of coaches who are already dealing with pre-defined “talen-
ted performers” and thereby focusing solely on pure “talent deve-
lopment” (Baker & Schorer, 2010; Christensen, 2009).  

The aims of this study were: (1) investigate which skills high 
school players find most important to develop in their age-group 
(16 to 19 year olds) and how they assess their own skills compa-
red to their schoolmates; (2) investigate the students’ perception 
of the skills on which their school and club coaches focus in their 
TD process, and (3) to compare the players’ perception of skill 
equation, comparing: girls and boys, the two schools and players 
playing in top-level versus low-level football. 
 
 
Methods 
 

Participants 
The participants included 30 girls and 81 boys representing 

two Norwegian high schools offering an sport specialization pro-
grams (SSP) or elite sport specialization programs (ESSP). Play-
ers from School 1 represented an ordinary SSP, while players 
from School 2 represented an ESSP. The players had a mean age 
of 17.47 years (SD 0.77) and were born between 1997 and 1999. 

  
Measures   

Player self-assessment of skills. The questions used for self-
assessed skills asked the players to evaluate their own skills 
compared to their teammates on the following: technical, tacti-
cal, mental, social and physical skills, on a 5-point Likert scale, 

ranging from: better than most on my team (1) to worse than 
most on my team (5).  

Skill expectations. The questions assessed the players’ as-
sessment of the importance of different skills as 16- to 19-year-
old football players, according to the following: Technical, tac-
tical, mental, social and physical skills, on a 5-point Likert sca-
le, ranging from: very important (1) to not important (5). 

 School coach skills focus. The questions used to assess the 
school coaches’ skills focus asked the players how much the 
school coach focused on the following: Technical, tactical, 
mental, social and physical skills, on a 5-point Likert scale, ran-
ging from: very important (1) to not important (5). 

Club coach skills focus. The questions used to assess the 
club coaches’ skills focus asked the players how much the scho-
ol coach focused on the following: Technical, tactical, mental, 
social and physical skills, on a 5-point Likert scale, ranging 
from: very important (1) to not important (5). 

 
Procedures 

The data were collected using a questionnaire among stu-
dents from two high schools. Before answering the question-
naire, all participants were informed about the purpose of the 
study, that their participation was voluntary, that the survey was 
anonymous and that all information would be treated confiden-
tially. The variable Top-level was characterised as playing at 
the two highest senior levels, while Low-level was characterised 
as below level 2, both among girls and boys. The study (ethics 
clearance) was in accordance with and approved by the Norwe-
gian Social Science Data Services.  

 

Statistical Analysis 
All analyses were conducted using SPSS version 22.0. 

Means and standard deviations were calculated for player self-
assessed skills, their expectations of skills to be developed and 
the club and school coaches’ focus on talent identification crite-
ria. The independent T-test was used to identify the differences 
between girls and boys, the players from two schools and the 
players playing at top-level versus those players at lower level. 
The significance level (alpha) was set to 0.05. 

 
 

Results 
 
The girls considered both tactical and physical skills to be 

significantly more important (<0.01) and technical skills to be 

Table 1. Descriptive data and independent t-test on the players’ self-assessment of skills, assessment of expected skills as a football 
player, and on which skills they feel the school and club coaches focus, according to gender 

  The players The coaches 
  Self-assessment  Expectations  School  Club  

Technical skills Boys 2.20 ± .97 1.55 ± .67 1.40 ± .61 1.90 ± .71 
 Girls 2.26 ± .90 1.33 ± .60 1.50 ± .57 1.63 ± .55 
 Total 2.22 ± .95 1.49 ± .66 1.42 ± .60 1.83 ± .68 

Tactics skills Boys 2.12 ± .87 1.42* ± .61 2.19 ± .87 1.77 ± 2.3 
 Girls 2.36 ± .80 1.16 ± .37 2.33 ± .95 1.56 ± .67 
 Total 2.18 ± .85  1.35 ± .56 2.23 ± .89 1.71 ± 2.0 

Mental skills Boys 2.07 ± .87 1.37 ± .55 2.54 ± .69 2.32 ± .75 
 Girls 2.43 ± .77 1.27 ± .59 2.43 ± .81 2.36 ± .85 
 Total 2.17 ± .86 1.34 ± .56 2.51 ± .73 2.33 ± .77 

Social skills Boys 2.25 ± .89 2.46 ± .80 2.36 ± .68 2.48 ± .68 
 Girls 2.30 ± .79 2.46 ± 1.3 2.63 ± .85 2.10 ± .88 
 Total 2.27 ± .86 2.46 ± .96 2.43 ± .74 2.37 ± .75 

Physical skills Boys 2.34 ± 1.0 1.90* ± .82 2.00 ± .65 2.16 ± .63 
 Girls 2.51 ± .94 1.30 ± .46 1.83 ± .64 1.96 ± .76 
 Total 2.39 ± 1.0 1.73 ± .78 1.95 ± .65 2.11 ± .67 
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close too significantly (<0.078) more important than boys did. 
Furthermore, no significant differences were ever found re-
garding their club-coach and school-coach skill focus (Table 1). 
Even so, comparing the players and the school and club coach, 
the players ranked mental and tactical skills as most important, 
while the school coach and club coach ranked, respectively, 
technical and physical, and tactical and technical. On the oppo-
site end of the scale, the players ranked physical and social 
skills as least important, while the school coach and club coach 
both ranked, respectively, social and mental as the least impor-
tant. The study found no significant differences between boys 
and girls in terms of assessment of their own skills.  

Comparing the two schools’ types and their evaluation of 
which skills the club and school coaches highlight in the TD pro-
cess, the players from the SSP school considered the school coach 
to focus significantly (<0.01) more on technical skills than the club 
coach (Table 2). The players from ESSP, however, considered the 
club coach to focus on technical skills as compared to the school 
coach. Furthermore, the players from ESSP regarded the club 
coach to be significantly (<0.01) more focused on physical skills as 
compared to the players from SSP. No differences were found 
between the two schools in terms of the players’ self-assessment, 
with the exception of the physical skills, which were regarded as 
significantly (<0.01) more important in SSP as compared to ESSP. 

 
Table 2. Descriptive data and independent t-test on the players’ self-assessment of skills, assessment of expected skills as a football 

player, and on which skills they feel the school and club coaches focus, according to school  
  The players The coaches 
  Self-assessment  Expectations  School  Club  

Technical skills School 1 2.18 ± .98 1.57 ± .68 1.29* ± .46 2.03* ± .66 
 School 2 2.26 ± .92 1.41 ± .62 1.55 ± .68 1.63 ± .64 
 Total 2.22 ± .95 1.49 ± .66 1.42 ± .60 1.83 ± .68 

Tactics skills School 1 2.09 ± .86 1.44* ± .60 2.58 ± .75 1.56 ± .57 
 School 2 2.28 ± .84 1.26 ± .52 1.91 ± .90 1.85 ± 2.8 
 Total 2.18 ± .85  1.35 ± .56 2.23 ± .89 1.71 ± 2.0 

Mental skills School 1 2.21 ± .91 1.29* ± 50 2.78 ± .67 2.41 ± .77 
 School 2 2.12 ± .81 1.40 ± .62 2.26 ± .70 2.62 ± .77 
 Total 2.17 ± .86 1.34 ± .56 2.51 ± .73 2.33 ± .77 

Social skills School 1 2.18 ± .86 2.56 ± 1.0 2.43 ± .80 2.21 ± .80 
 School 2 2.35 ± .86 2.36 ± .86 2.44 ± .68 2.51 ± .68 
 Total 2.27 ± .86 2.46 ± .96 2.43 ± .74 2.37 ± .75 

Physical skills School 1 2.23* ± .90 1.66 ± .70 2.16 ± .65 2.29* ± .72 
 School 2 2.54 ± 1.1 1.80 ± .86 1.76 ± .60 1.94 ± .58 
 Total 2.39 ± .1.0 1.73 ± .78 1.95 ± .65 2.11 ± .67 

 
Comparing the players who played at the two highest senior 

levels to those who played at lower levels showed that the top-
level players considered their own skills as significantly (<0.01) 
better regarding both technical and tactical skills (Table 3). 
They also considered technical and mental skills as signifi-

cantly (<0.01) more important. No differences were found be-
tween the top- and low-level players in terms of the skills on 
which the school and club coaches focused in the TD process, 
with the exception of mental skills, which were considered as 
significantly (<0.01) more important by the top-level players.     

 
Table 3. Descriptive data and independent t-test on the players’ self-assessment of skills, assessment of expected skills as a football 

player, and on which skills they feel the school and club coaches focus, according to playing level 
  The players The coaches 
  Self-assessment  Expectations  School  Club  

Technical skills Top-level 1.97* ± .83 1.27* ± .50 1.40 ± .55 1.54 ± .64 
 Low-level 2.35 ± .98 1.60 ± .70 1.44 ± .62 1.98 ± .65 
 Total 2.22 ± .95 1.49 ± .66 1.42 ± .60 1.83 ± .68 

Tactics skills Top-level 2.08* ± .72 1.37 ± .54 2.24 ± .98 1.54 ± .60 
 Low-level 2.24 ± .91 1.34 ± .58 1.22 ± .85 1.81 ± 2.5 
 Total 2.18 ± .85  1.35 ± .56 2.23 ± .89 1.71 ± 2.0 

Mental skills Top-level 2.10 ± .80 1.22* ± .48 2.45 ± .73 2.29* ± .66 
 Low-level 2.20 ± .89 1.41 ± .59 2.54 ± .73 2.35 ± .83 
 Total 2.17 ± .86 1.34 ± .56 2.51 ± .73 2.33 ± .77 

Social skills Top-level 2.21 ± .78 2.29 ± .77 2.37 ± .68 2.56 ± .72 
 Low-level 2.29 ± .90 2.54 ± 1.0 2.47 ± .77 2.27 ± .75 
 Total 2.27 ± .86 2.46 ± .96 2.43 ± .74 2.37 ± .75 

Physical skills Top-level 2.58 ± 1.1 1.78 ± .85 1.89 ± .69 1.97 ± .68 
 Low-level 2.29 ± .97 1.71 ± .75 1.98 ± .62 2.18 ± .66 
 Total 2.39 ± 1.0 1.73 ± .78 1.95 ± .65 2.11 ± .67 

 
Discussion 

 
Even though quite a few researchers have focused on the 

TID process, few have paid attention to the criteria the coaches 

use (Pankhurst & Collins, 2013). One obvious reason could be 
the lack of consistency of “objective” means for the execution 
of TID, which could indicate that it simply is an ineffective 
process (Abbott & Collins, 2004; Vaeyens et al., 2008) or is 
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fundamentally flawed (Vaeyens et al., 2008; Williams & Reilly, 
2000), highlighting the high degree of subjectivity in this proc-
ess (Christensen, 2009; Sæther, 2014).   

The transition from junior to senior sport could be espe-
cially challenging, since education and the sports arena have 
conflicting demands and, thus, stand in a competitive relation-
ship above athletes who want to be the best (Bourke, 2003; 
Christensen & Sørensen, 2009; Enoksen, 2002; McGillivray & 
McIntosh, 2006; Stambulova, 2009). The results show differ-
ences between the coaches’ and players’ rankings of the most 
important skills in the TID process, where the players consid-
ered mental skills as most important, while the coaches consid-
ered this as one of the least important. This result could be 
problematic for these players’ TD process, since conflicting 
messages from different coaches representing the club and the 
school could potentially create a dilemma for the players 
(Stambulova, 2009). In light of the study of Christensen 
(Christensen, 2009) and the preferred so-called “autotelic” 
players, one could expect the coaches to be more able to see 
behind the players skills, potentially identifying the players 
potential to learn. Others have, however, questioned the 
coaches’ ability to see this potential and mostly focus on the 
present skills (Ford et al., 2008). Interestingly, no significant 
gender differences were found regarding their club-coach and 
school-coach skill focus in the TD process.  

Results from this study showed that girls considered both 
tactical and physical skills to be significantly more important 
than boys, while technical skills also were considered close to 
significantly more important. These results would indicate that 
one could expect gender differences regarding identification 
criteria. Even though there are few studies investigating gender 
differences, Sæther and Mehus (Sæther & Mehus, 2016) found 
talented girls to focus more on basic skills, as compared to boys 
who focused more on the development of specific skills. Sur-
prisingly, in light of these results, the study found no significant 
differences between boys and girls in terms of assessment of 
their own skills, in relationship to these criteria. Even so, it 
might be that the girls have a stricter consideration of the iden-
tification criteria or a more realistic assessment of their own 
skills.  

The relationship between football clubs and schools has 
been highlighted as important in the TD process, especially 
since the collaboration could be both conflicting and problem-
atic. The results indicate that both players from SSP and ESSP 
have similar expectations, in terms of the criteria in the TID 
process. However, the players from SSP considered tactical 
skills to be significantly less important, as compared to the 
ESSP players, while the ESSP players considered mental skills 
to be significantly more important. Obviously, these two skills 
could be seen as related, but one could also argue that tactical 
skills are much more specific than mental skills, which cover a 
larger range of skills. The English Football Association (FA) 
uses, for instance, a “four-corner” model of player develop-
ment: i.e., Technical, Physical, Psychological and Social 
(Simmons, 2004). This would indicate that they include the 

tactical dimension in the psychological. While tactical skills are 
directly related to choices on the pitch, mental skills are also 
closely related to the pitch activity but also to mental abilities 
outside the pitch, i.e., overcoming injuries, burnout and mental 
toughness. This could be an argument for also including tactical 
as separate skills in both the TID and TD process.  

Comparing the two schools’ players and their evaluation of 
which skills the club and school coaches highlight in the TD 
process, revealed some potentially conflicting results (Bourke, 
2003; McGillivray & McIntosh, 2006), since SSP coaches fo-
cused more on technical skills as compared to club coaches, 
while the club coaches focused more on technical skills as 
compared to ESSP coaches. Another potential interpretation of 
these results could be that the training sessions conducted by 
both the club coach and the school coach have different fo-
cuses, reflecting the coaches’ roles. It should be noted that these 
coaches did not differ in terms of highlighting tactical, social 
and mental skills, while the players from ESSP regarded the 
club coach to be more focused on physical skills as compared 
to the players from SSP. The results could indicate that the 
players consider their skills to be similar in the two schools, 
since, with the exception of the physical skills, the results 
showed no differences between the two schools in terms of the 
players’ self-assessment. Since there are indicators for a strong 
relationship between the players’ playing time and their as-
sessment of their own skills (Sæther et al., Submitted), one 
could expect that the players’ self-assessment is related to the 
coaches’ assessments.  

The level of the players could be described as an essential 
factor in young, talented players’ assessment of their own skills 
(Höner & Feichtinger, 2016). The results showed that top-level 
players considered technical and mental skills as significantly 
more important than the low-level players. These results are in 
line with what top-level coaches have highlighted as important 
in their talent identification process (Sæther, 2014). This could 
indicate that the players and coaches at the highest level agree 
on the heightened importance of these two skills. No differ-
ences were found between the top- and low-level players in 
terms of the TID criteria or the skills on which the school and 
club coaches focus, with the exception of mental skills, which 
were considered significantly more important by the top-level 
players. More naturally, the top-level players regarded their 
own skills as significantly better on both technical and tactical 
skills. Earlier studies have pointed to the fact that youth-level 
players are dependent on assessing their own playing skills 
(Kannekens et al., 2009).  

This study has obvious limitations. Unfortunately, there 
was a skewness regarding the number of girls and boys, where 
only 30 of the respondents were girls. One could potentially 
expect somewhat other results if the respondents were more 
equal in numbers. Even so, the study compared girls and boys 
on all variables, excluding the potential of gender effect in the 
study. Furthermore, the study only includes two schools, even if 
the number of subjects was satisfactory at 111 players. 
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A B S T R A C T 
 
It is quite well known that excessive body fat in children is interpreted as a marker of inhibited physical activity and motor 

performance. This study aimed to establish whether severe impairment of fundamental motor skills (defined as performance under 
5th centile of norms) will be significantly more frequently identified in pre-schoolers age 3-6 years with amount of body fat higher 
than 85th centile of norms. Research sample consisted of 496 (females=241, males=255) pre-schoolers selected from specific 
district of Prague, Czech Republic. The MABC-2 was used for the assesment fundamental motor skills. Equations for body fat 
estimation in children identified 35.8% children with body fat˃85th centile of norms, 61.7% within 15th–85th centile, and 2.5% of 
children˂15th centile of norms. Results revealed that children whose body fat was higher than 85th centile of norms or lower than 
15th centile had double the frequency of severe motor problems. Interestingely on the other hand we found no signficant differences 
in the frequency of high above average performances˃90th centile in MABC-2 between fat 8.4% and non fat children 10.7%. We 
suggest that amount of body fat is not a clear predictor for the degree of fundamental motor skills. 

 
Key words: fundamental motor skills, MABC-2,motor performance, pre-school chidren, adipose tissue, fat  
 
 
 

Introduction 
 
Previous research proved that the decreased amount of 

physical activity (PA) is a cause of poor performance in motor 
abilities in childhood (Deforche et al., 2003; Wedderkopp, 
Froberg, Hansen & Andersen, 2004; Pařízková, Sedlak, 
Dvořáková, Lisá & Bláha, 2012). A significant negative corre-
lation between obesity and less daily moderate physical activity 
and daily vigorous physical activity in pre-school and middle 
school child populations is also a well-known fact (Trost, Kerr, 
Ward & Pate, 2001; Davies, Gregory & White 1995; Salbe et 
al., 2002; Graf et al., 2004). On the other hand, much less at-
tention has been paid–and especially in pre-school children–to 
examining whether over-weight and obese individuals have 
higher prevalence for severe motor difficulties in fundamental 
motor skills (FMS). FMS is described by fine and gross motor 
skills, coordination and balance manifestations. The degree of 
FMS has a direct impact on motor development of an individual 
and plays a crucial role in early child´s physical, cognitive and 
social development (Gallahue, Ozmun & Goodway, 2011; 
Cools, Martelaer, Samaey & Andries, 2009). Currently, a few 
studies suggested a potential relationship between preschoolers' 
level of FMS and the amount of PA (Butcher & Eaton, 1989; 
Saakslahti et al., 1999; Fisher et al., 2005). However, the re-
vealed results have not provided a clear enough support to es-
tablish a clear link. In particular performance in FMS correlates 
low with the amount of PA. Moreover, results of study Cliff, 
Okely, Smith and McKeen (2009) showed that the relationship 
between FMS and PA may be conditioned in pre-shoolers by 
different variables including: gender, movement skill sub-do-
main or intensity of physical activity. Studies of the relation 
between body size measured by BMI and FMS performance 
show similar inconsistent results. Williams et al. (2008) re-
vealed low non-significant correlations (from 0.03 to 0.13) in 

pre-schoolers between z-BMI and FMS measured by Motor 
Skill Protocol performance. Siahkouhian, Mahmoodi and Salehi 
(2011), examined the relation between BMI and the degree in 
FMS measured by Motor Skill Protocol at 7 to 8 year old chil-
dren also concluded that „hypothesis of a perceptual-motor 
deficit in obese children is rather speculative and must therefore 
be addressed further“. On the other hand, Okely, Booth and 
Chey (2004) found that results of six FMS (run, vertical jump, 
catch, overhand throw, forehand strike, and kick) are signifi-
cantly related to BMI and waist circumference. In this research, 
normal weight middle age school children were two to four 
times more likely to be more advanced in FMS than over-
weight and obese children of both sexes. Differences in FMS 
performance with the emphasis on the performance in each 
FMS sub-domains were provided by Morano, Colella and 
Caroli (2011). They revealed that overweight and obese child-
ren showed the poorest performance in locomotor and object-
control tasks. D'Hondt, Deforche, De and Lenoir (2009), who 
examined relationship between FMS assessed by Movement 
assessment battery for children (MABC-2) and BMI in 5 to 10 
year olds, also discovered significant relation between FMS and 
body size. However, in their study only obese children scored 
significantly worse in FMS in comparison to their normal-
weight and overweight peers. Logan, Scrabis-Fletcher, Modle-
sky and Getchell (2011) did not reveal any significant relation 
between BMI and MABC-2 r=-0.237 in pre-school children. 
However, these authors pointed that pre-school children clas-
sified as over-weight and obese might have lower FMS than 
their normal weight and underweight counterparts. 

It is evident from aforementioned studies that previous re-
search has been mainly focused solely on the absolute differ-
ence in FMS performances between normal-weight, overweight 
and obese children. Therefore, there is a lack of information 
whether children with high adipose tissue generally expressed 
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more severe motor difficulties in FMS. Moreover, to date the 
majority of studies have used only one indicator for assessing 
of morphological composition of the BMI which has its definite 
limitations. Our hypothesis is that severe impairment of funda-
mental motor skills will be significantly more frequently identi-
fied in pre-schoolers aged 3-6 years with the amount of body 
fat higher than the 85th centile of norms. 
 
 
Methods 
 
Research sample 

The research sample consisted of 496 (females=241, 
males=255) pre-schoolers aged 3 to 6.9 years (x–=4.75; ±1.21) 
selected from a specific district of Prague, the Czech Republic. 
Four kindergartens were selected randomly from a reference list 
of all general kindergartens (not private kindergartens) on the 
territory of Prague which do not have any specialization (e.g., 
sport, language). The research was approved by the Ethics 
Committee of the Faculty of Physical Education and Sport, 
Charles University, and the parents of all participants signed 
voluntary an informed consent. The data were anonymized. 

 
Data collection 

Anthropometry - all anthropometry markers were measured 
in the same time of the day from 2 pm to 4 pm by three trained 
research persons. All anthropometric measurements were done 
according to the reference manual Lohman, Roche and Mar-
torell (1988) using standardized equipment. We measured: 

Weight: medical calibrated weight type TPLZ1T46CLND-
BI300 was used to assess weight to nearest 0.1 kg 

Height: portable anthropometer P375. Measurements were 
taken to nearest 0.1 cm  

Skinfolds: triceps and subscapular skinfolds were measured 
by Harpenden type caliper (skinfolder) with accuracy of 0.2 
mm  

Percentage of body fat (%BF): the amount of body fat was 
calculated according of equations Slaughter et al., (1988) using 
the data of skinfold measuremnst on triceps (SFT) and sub-
scalpular (SFS) 

For male with the sum of skinfolds less than 35 mm the 
following equation was used: %BF=1.21(SFT + SFSRr) – 
0.008*(SFT + SFS)2 – 1.7 

For female with the sum of skinfolds less than 35 mm the 
following equation was used: %BF=1.33*(SFT + SFS) – 
0.013*(SFT + SFS)2 – 2.5 

For male with the sum of skinfolds higher than 35 mm the 
following equation was used: %BF=0.783*(SFT + SFSr) + 1.6 

For female with the sum of skinfolds higher than 35 mm the 
following equation was used: %BF=0.546*(SFT + SFS) + 9.7 

(Slaughter et al., 1988) 
Inter-rater reliability of measurement - Since skinfolds were 

measured by three examiners, firstly a pilot testing of meas-
urement consistency on n=20 pre-schoolers from selected kin-
dergartens was conducted. 

Inter-rater reliabilities as intra-class correlation coefficients 
(ICC) of three examiners in skinfolds measurement were: ICC 

triceps=0.91; ICC subscapula=0.95; ICC suprailiaca=0.90; ICC 
calf=0.94. 

The final classification of individuals into categories was 
done according norms (Schwandt, Eckerstein & Haas, 2012):  

1) underfat<15th centile  
2) proportionate fat 16th–85th centile 
3) overfat>86th centile 
Fundamental Motor Skills - The test of the Movement As-

sessment Test Battery for Children-2 (MABC-2) (Henderson, 
Sugden & Barnett, 2007) was used for assessing of the degree 
of FMS. In particular the age band (AB1) variant intended for 
children aged 3-6 years was used. Data collection from MABC-
2 was carried out by three research trained teams. Each team 
contained five trained persons who measured FMS by MABC-2 
in selected kindergartens in the same time of the day from 9 am 
to 11 am. Children were assessed individually. 

According to Henderson et al. (2007), MABC-2 is a com-
prehensive diagnostic tool for evaluation of motor development 
and revealing of motor difficulties with different severity. 
MABC-2 AB1 included eight indicators divided into three do-
mains. 

1) dexterity – a) Post coins; b) Threading beads, c) Draw-
ing trail 

2) Aiming and Catching – a) Catching bean bag; b) 
Throwing bean bag onto mat 

3) Balance – a) One-leg balance; b) Walking heels raised; 
c) Jumping on mats 

According to the Examiner’s manual (Henderson et al., 
2007), all raw scores were converted to standard age-normed 
scores and further to a total test score (TTS PCT) In literature 
there are many solutions how to assess the degree of motor dif-
ficulties. In this study we adopted the recommendations of the 
following authors: Henderson et al. (2007); Schott, Alof, 
Hultsch and Meermann (2007). According to these recommen-
dations, TTS PCT≤5th centile showed severe motor difficulties 
with high probability of developmental coordination disorder 
(DCD). TTS PCT≤15th of centile is considered as an indicator 
of risk of DCD. 

 
Data analysis 

Frequencies of MABC-2 TTS PCT (i)≤5th centile, (ii)≤15th 
centile and (iii)≥16th centile and their differences between 1) 
underfat children; 2) proportionate fat children and 3) overfat 
children were analysed by chi-square statistic: contingency ta-
bles and Fischer’s exact test p<0.05 and effect size ES>0.14. 
The differences in total and standard scores from MABC-2 
between proportionate fat children and overfat children were 
analysed by non-parametric Mann Whitney U test p<0.05 ES 
r>0.30 (Cohen, 1988). All statistical procedures were carried 
out in the NCSS2007 program (Version 2007; NCSS, Kays-
ville, UT, USA). 

 
 

Results 
 
Table 1 shows basic descriptive information about mean 

values of the selected research sample. Mean values of weight 

Table 1. Personal height, weight and amount of body fat in pre-school children 
Variables 3 years 

(n=118) 
4 years 
(n=139) 

5 years 
(n=121) 

6 years 
(n=118) 

Age M(SD) 3.5 (0.27) 4.41 (0.29) 5.41 (0.29) 6.5 (0.30) 
Height in cm M(SD) 100.44 (4.89) 107.26 (5.25) 113.7 (4.92) 119.72 (6.01) 
Weight in kg M(SD) 15.80 (2.19) 17.58 (2.26) 19.66 (2.86) 22.59 (3.15) 
Subcutaneous fat in % M(SD) 15.39 (2.41) 15(2.49) 15.27(3.37) 15.46 (3.7) 

Note: M – mean, SD – standard deviation 
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and height in each age category of measured pre-school chil-
dren reflected the 49th up to 52th centile of Czech norms (Vi-
gnerová et al., 2006). However, average values of subcutaneous 
fat were in all age categories on the 75th centile of norms 
(Schwandt et al., 2012). This result confirmed a previously ob-
served long term trend in increasing of adipose tissue even in 
pre-school children.  

From the entire sample, 178 children (35.8%, 112 boys and 

66 girls) were identified as having higher percentage of body fat 
than the 85th centile; 306 children (61.7%, 140 boys and 166 
girls) had proportionate body fat and 12 children (2.5%, 6 boys 
and 6 girls) were identified as underfat with the percentage of 
body fat<15th of centile. Further it was revealed that overfat and 
underfat children have double the frequency of severe motor 
difficulties and risk of DCD in comparison to proportionate fat 
counterparts Chi-square=12.71, df=4, Effect size=0.16 (Table 2).  

 
Table 2. Incidence of movement difficulties with regard to amount of adipose tissue 

Proportion of children with and without 
motor difficulties 

Under fat<15th centile 
(n=12) 

Proportionate fat 15th–
85th centile (n=306) 

Overfat>86th centile 
(n=178) 

Proportion of participants in each 
category in % 2.5 61.7 35.8 

Proportion of children in risk of DCD 
MABC-2≤15th centile 3 (25%)** 38 (12.4%) 38 (21.4%)** 

Proportion of children with severe motor 
difficulties MABC-2≤5th centile 2 (16.7%)** 17 (5.55%) 26 (14.6%)** 

Proportion of children without motor 
difficulties MABC-2≥16th centile 9 (75%) 268 (87.6%) 140 (78.6%) 

Note: ** significantly higher frequency of severe motor difficulties and risk of DCS p<0.05; Effect size >0.14 

From this perspective it seems that the amount of adipose 
tissue plays a crucial role in FMS performance. Neverthless, we 
were interested to know whether the category of overfat chil-
dren will have the average score in MABC-2 significantly 
worse in comparison to their peers. The analysis of differences 

in MABC-2 total score (TTS), standard scores (TSS), and 
highly above TTS PCT≥90th centile are provided solely for 
overfat children and their proportionate counterparts as the 
sample size of underfat children (n=12) does not have adequate 
power. 

 
Table 3. Difference in Total test score (TTS), total standard score (TSS) and proportion of high above centile score (PCT)≥90th 

centile 
 Under fat<15th 

centile (n= 12) 
Proportionate fat 15th–85th 

centile (n=306) 
Overfat>86th centile 

(n=178) 
Mean (SD) TTS 71.18 (16.7) 77.97 (10.02) 74.9 (12.5)* 
Mean (SD) TSS 8.45 (3.2) 10.64 (8.4) 9.1 (3.29)* 
PCT (proportion in %)≥90th 
centile 

0 (0%) 32 (10.4%) 15 (8.4%) 

   Note: * significantly higher score p<0.05 however with unsufficient Effect size r<0.30 
 
Overall differences in the average TTS and TSS presented 

in tab 3 showed that overfat children scored significantly worse 
in MABC-2. However, these differences were identified as sig-
nificant only in terms of statistical significance z-2.37 and z-
2.58; p<0.05. The effect sizes of TTS and TSS respectively 
between overfat and proportionate fat children were low r=0.11. 
Moreover, the results surprisingly revealed that in children with 
significantly high above average score TTS PCT≥90th centile is 
not significantly less overfat in comparison to their counterparts 
(Table 3). 

 
 

Discussion 
 
Our hypothesis is that severe impairment of fundamental 

motor skills will be significantly more frequently identified in 
pre-schoolers aged 3-6 years with the amount of body fat higher 
than the 85th centile of norms. Results from MABC-2 revealed 
that children whose body fat was>85th centile of norms 
or<15th centile had double the frequency of severe motor diffi-
culties TTS PCT≤5th centile in comparison to peers with body 
fat in the range between 15th–85th centile. The finding of a 
higher frequency of motor difficulties in overfat pre-school 
children is in agreement with finding of Okely et al. (2004). In 
their research over-weight and obese pre-school children aged 
four and six years had double the frequency of the lowest mark 
on artificially established 5 point FMS scale in comparison to 

their non-overweight peers. However, beside that our results 
interestingly showed that not only a high amount of adipose tis-
sue but also a very low amount of tissue may represent a pre-
disposition for poor FMS performance. Further, in conformity 
with previous studies (D'Hondt et al., 2009; Morano et al., 
2011) we found that overfat pre-schoolers generally scored sig-
nificantly worse in FMS performance in comparison to propor-
tionate fat peers. However, in this research differences in the 
total score and standard score between proportionate fat chil-
dren and overfat children significantly differ only statistically 
p<0.05. When the effect size (practical significance) was 
checked, no significant differences were revealed r=0.11 be-
tween the two groups. This finding is in contrast with the re-
sults from previous researches because the degree of difference 
in FMS performance between sub-samples classified according 
to the centile rank of BMI was much larger. For instance, the 
results in Logan et al. (2011) showed that children with 
BMI>85th centile had MABC-2 average centile score TTS 
PCT=38.7 and children with BMI in the range between 25th–
85th centile TTS PCT=60.7. It means the difference was 22 
centile points.  

However, in our study the average centile difference of 5.7 
centile points on the scale between overfat TTS PCT=42.28 and 
proportionate fat TTS PCT=47.98 was found. According to 
many authors (Scheffler, Ketelhut, & Mohasseb, 2007; Rietsch, 
Eccard, & Scheffler, 2013) value of BMI is constituted by oth-
ers body compartments in comparison to itself estimated 



 
 
M. Musalek et al.: Fundamental Motor Skills and Body Fat, Sport Mont 15 (2017) 2: 9–13 

 12 

amount of subcutaneous body fat. Therefore one of possible 
cause of this inconsistency in results could be obviously due to 
different information which provides BMI in comparison to es-
timated amount of subcutaneous body fat. Although it seemed 
that overfat pre-school children generally have a lower level of 
FMS in comparison to their proportionate fat peers, one finding 
from this study goes contrary to it. Surprisingly, overfat and 
proportion fat children had proportionally almost the same dis-
tribution of scores in FMS>90th centile of MABC scale. There-
fore, it seems that the high amount of subcutaneous fat may not 
have such an evident decreasing effect for FMS performance. 
However, it must be mentioned that even in early childhood 
there is evidence that overfat children have faster tempo of bi-
ology maturation (Pařízková, 2010). Therefore without infor-
mation about biology age of children we can’t confirm if simi-
larity in frequency of above average performance between pro-
portionate and fat children is not caused mainly due to their 
biological maturation diversity. However, these results suggest 
that detailed investigations of FMS performance levels with 
equally distributed sample sizes of underfat, overfat or over-
weight and obese children is necessary to understand the im-
portance of the amount of adipose tissue in the domain of FMS. 
We do realize the highly unequal representation of individuals 

in each sub-sample to be a definite source of limitations. 
Children whose body fat was>85th centile of norms 

or<15th centile had double the frequency of severe motor diffi-
culties TTS PCT≤5th centile in comparison to peers with body 
fat in the range between 16th–84th centile. Interestingly, these 
results showed that not only a high amount of adipose tissue but 
also a very low amount of fat tissue may represent a predispo-
sition for poor FMS performance. On the other hand, overfat 
and proportion fat children had proportionally almost the same 
distribution of high above average scores in FMS>90th centile 
of MABC scale. Therefore, it seems that amount of body fat in 
pre-school children doesn’t represent sufficient predictors of 
the level of fundamental motor skills. We suggest that greater 
emphasize should be put on research where connection between 
FMS, body composition, cognitive abilities and motor experi-
ences in pre-schoolers would be assessed. 
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A B S T R A C T 
 
The purpose of this study is to be knowledgeable with demographic characteristics, Body mass index, physical activity levels, 

problem solving skills and sub-dimensions of the students receiving education at Anatolia High Schools and examine the effect of 
the physical activity levels of these students on their problem solving skills. The population of the study was included a total of 451 
students (female=264; male=187) receiving education at the Anatolia High Schools in the Osmangazi district. In this study, the 
data was collected via the “International Physical Activity Questionnaire-Short Form” and the “Problem Solving Skill Scale” 
(PSS). It was determined that the males’ physical activity values (3822.85 MET- min./week), were higher compared to those of the 
females (2103.17). On the contrary, the problem solving skills of the males (mean 2.91) were lower than those of the females (mean 
2.95). The SPSS 23.0 for Windows program was used in the statistical analyses of the data. In order to see if the data distributed 
normally or not, Tabachnick and Fidell coefficients were used for the kurtosis and skewness values. For the comparison of the 
problem solving skills scores and the physical activity scores, the t test statistical method was used. In conclusion, no significant 
relationship at p<0.05 level was determined between the students’ problem solving skills and their physical activity states. 

 
Key words: Problem solving skill, Physical activity, High School student  
 
 
 

Introduction 
 
Activities performed within daily life via energy consump-

tion by using our muscles and joints, increasing heart and 
breathing rates and ending in different intensities of fatigue are 
called physical activities (Bek, 2008). Life conditions, technol-
ogy, exams and social factors affect physical activity levels of 
school-age children. In the world, approximately one of every 
three children is overweight and is struggling with the health 
problems caused by obesity. Children cannot find time to do 
physical activities and is pushed into inactive life. According to 
studies, students doing physical activities have better concen-
tration and cognitive skills (Karabulut & Ulucan, 2011). 

American College of Sports Medicine and Centers of Dis-
ease Control and Prevention suggests that children should do a 
physical activity of moderate and high intensity for 60 minutes 
and preferably 7 days a week (Cengiz & İnce, 2013). It was 
stated that activities are a good opportunity for both personal 
development and socialization and the experience which par-
ticipants live creates opportunities for them both to reveal their 
leadership characteristics and develop their social skills such as 
problem solving, communication, confidence, locus of control 
(Çelebi & Özen, 2004. Cited by Özen, 2015). 

Problem solving is a cognitive, affective and behavioral 
process which a person creates and develops in order to find the 
most effective way of coping with problematic situations en-
countered in daily life (D’Zurilla & Nezu, 1990). One of the 
best ways of an individual's developing his problem solving 
skills is doing exercise. It is an important phenomenon not only 
achieving individual and social developments but also having 
individuals acquire a democratic personality by giving people 
such emotions as self-control and ambition and diverting peo-
ple's destructive, aggressive offending, primitive impulses 

again existing in human nature toward positive direction (Kuru, 
1995). Doing a sport is not only a physical activity, but it also a 
process of socialization and adaptation to society (Başer, 1998. 
Cited by Özen, 2015). Individuals being obliged to make a de-
cision in case of an experience or a problem are likely to use 
such strategies as depending on intuitions, delaying making de-
cisions, behaving fatalistically, over thinking on a decision and 
wasting time, avoiding taking responsibility and risk related to 
decisions which they will make (Bowman, 1992; cited by Özen, 
2015). 

A great majority of students graduating from Anatolia high 
schools enter universities every year. Students are obliged to 
prepare for the Transition to Higher Education Examination and 
Higher Education Placement Examination. For the students, 
problem solving skills are of vital importance to pass those ex-
ams. The students preparing intensively for examinations and 
gradually falling away from physical activity, protecting body 
health through physical activity and eliminate negative situa-
tions. This study was carried out with the aim of determining 
the effect of the physical activity levels of the students receiv-
ing education at the Anatolia High Schools in the district of 
Osmangazi on their problem solving skills. 
 
 
Methods 
 

Research Group was composed of a total of 451 students 
(female=264; male=187) receiving education in the 2015-2016 
educational year. The female students constituted 58.5% of the 
research group and the male students constituted 41.5% of it. 
The data analyzed was collected through using two different 
measurement tools, namely the Problem Solving Inventory and 
the International Physical Activity Questionnaire -Short Form. 
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Booth (1996) investigating into the relationship between the 
Health and Physical Activity Level organized a series of ques-
tionnaire studies and the International Physical Activity 
Evaluation Group developed the IPAQ based on this question-
naire. In order to determine the PALs of individuals, it was or-
ganized by Arabacı and Çankaya (2007) in a short and long 
form and its international validity and reliability studies were 
made by Craig et al. (2002) and its validity and reliability stud-
ies in Turkey were made by Karaca and Turnagöl (2007) 
(r=0.86). The questionnaire is composed of 7 questions and 4 
separate sections and includes questions related to the physical 
activities done at least for 10 minutes in the last 7 days. In the 
questionnaire, it is determined that how many days in the last 
week and how long a day are; a) Heavy physical activities 
(HPA), b) Moderate intensity physical activities (MIPA), and c) 
Walking are done (W), d) In the last question, daily time spent 
without doing any exercise (sitting, lying down, etc.) is deter-
mined. 

PA levels are determined in 3 categories; Those which are 
inactive: <600 MET min./week, Those which are minimum ac-
tive: >600–3000 MET min./week, Those which are HEPA ac-
tive: >3000 MET-min./week. In order to determine PA levels, 
the MET method is used. When resting, a person consumes 3.5 
milliliters (ml) of oxygen per kilogram in a minute, that’s 
MET=3.5 ml/kg/min. It is accepted that HPA=8.0 MET, 
MIPA=4.0 MET and W=3.3 MET are consumed in IPAQ. By 
determining how many days and for how long a person does 
HPAs, MIPAs and W’s a week, the total amount of MET con-
sumed is calculated from these three different PAs (Bozkuş et 
al., 2013).  

The Problem Solving Inventory (PSI) was developed by 
Heppner and Petersen (1982) with the aim of determining 
how people perceive themselves in relation to their problem 
solving capabilities and the dimensions of the problem 
solving method by considering such problem solving stages as 
“general orientation”, “definition of the problem”, “producing 
alternatives”, “making decisions” and “evaluation”. The in-
ventory was composed of 35 items and prepared in a 6-point 
Likert scale type. Some of the items were composed of 
positive statements and the others included negative state-
ments. The scale gives a total score and scores related to sub-
scales. The answers are given scores varying between 1 and 6. 
In the scoring, 3 items (the 9th, 22nd and 29th) are not scored. 
Again, in the scoring, the 1st, 2nd, 3rd, 4th, 11th, 13th, 14th, 
15th, 17th, 21st, 25th, 26th, 30th and 34th items are scored 
inversely and the scoring is done over 32 items. The scores to 
be taken from the inventory ranged between 32 and 192. An 
increasing total score taken from the scale indicates an 
individual's perceiving him/herself as having insufficient pro-

blem solving skills. However, a decreasing total score taken 
from the scale indicates a person's having a positive per-
ception of his/her problem solving skills. In the scoring of the 
sub-scales, too, it is considered that while decreasing scores 
taken from the sub-scales measuring problem solving ap-
proaches which can be described as positive-desired indicate 
that related approaches are more frequently used, decreasing 
scores taken from the sub-scales measuring the problem sol-
ving approaches which can be described as positive-inef-
fective (impulsive approach and avoidant approach) indicate 
that related approaches are less frequently used (Çağlayan & 
Taşğın, 2008) 

The reliability and validity study of the Problem Solving 
Inventory was carried out. As a result of the factor analysis 
made by N.H Şahin, N. Şahin and Heppner (1993), it was stated 
that the inventory was composed of 6 factors, namely; Impul-
sive Approach: The 13th, 14th, 15th, 17th, 21st, 25th, 26th, 
30th and 32nd items, α=0.78. Reflective Approach: The 18th, 
20th, 31st, 33rd and 35th items, α=0.76. Avoidant Approach: 
The 1st, 2nd, 3rd and 4th items, α=0.74. Monitoring Approach: 
The 6th, 7th and 8th items, α=0.69. Self-Confident Approach: 
The 5th, 11th, 23rd, 24th, 27th, 28th and 34th items, α=0.64. 
Planfulness Approach: The 10th, 12th, 16th and 19th items, 
α=0.59. 

 
Data Collection 

The Problem Solving Inventory and the International 
Physical Activity Questionnaire-Short Form were administered 
to the students based on voluntariness principle in the class-
room environment. Prior to the study, the students' parents were 
asked to sign a permission form. The administration started 
following the required explanations made by the researchers 
took about 20 minutes. Prior to the study, 480 questionnaire 
forms were handed out and 451 filled-out questionnaires re-
turned. In the analysis of the data, the ‘SPSS 23.0 for Windows’ 
program was used. In relation to if the data distributed normally 
or not, for the kurtosis and skewness values, the Tabachnick 
and Fidell coefficients were used. For the comparison of gender 
and physical activity score, for the comparison of gender and 
problem solving skill, finally for the comparison of problem 
solving skill and physical activity score, t test statistical method 
was used. 

 
 

Results 
 
Total 264 (58.5%) of the participant students (n=451) were 

female and 187 (41.5%) were male. Average age is 16.3 with 
15 minimum and 18 maximum years old.  

 
Table 1. Body Mass Index and Active-Inactive Status of the Students 

Body Mass Index Physical Activity Level Age / 
Gender Under 

weight Normal Over 
weight Obese Inactive Active Very 

active 
15 4 23 2 1 7 16 7 
16 73 173 22 2 67 128 74 
17 29 88 9 1 32 60 36 
18 4 19 1 0 2 16 6 

Female 77 169 17 1 75 142 47 
Male 33 134 17 3 33 78 76 
Total 110 303 34 4 108 220 123 

 
In Table 1, the participants BMI and physical activity level 

is shown also the variation of those parameters according to 
genders is analyzed. The male students are more active than 

female students. Majority of the students has normal BMI and 
activity levels.  
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Table 2. Relationship between Problem Solving Skill and Age 
Variable Age Mean Score F p 

15 95.87 
16 94.08 
17 93.34 

Problem solving 
inventory score 

18 93.12 

0.185 0.907 

15 29.72 
16 27.64 
17 28.61 

Problem solving 
confidence 

18 25.25 

1.819 0.143 

15 14.75 
16 15.01 
17 14.60 

Personal control 
dimension 

18 15.15 

0.499 0.683 

15 39.43 
16 39.68 
17 38.70 Approach-Avoidant 

18 40.80 

0.542 0.653 

 
In Table 2, if the students' problem solving skills differed 

according to their ages was examined, it was determined that p 
values were p>0.05 for all the sub-dimensions. It can be con-
cluded that there was not a significant difference between the 
students' scores which they took from the problem solving in-
ventory and its sub-dimensions depending on age.  

When the problem solving confidence sub-dimension was 

examined, (p>0.05) was determined. There was not a statistical 
difference in terms of the students' ages. When the personal 
control sub-dimension was examined, no significant difference 
was found according to age since p value was found higher than 
0.05. When the approach-avoidant sub-dimension was exam-
ined, the values indicate that there was not a statistical differ-
ence according to age. 

 

 
Figure 1. Comparison of the Students' Problem Solving Skill and their Physical Activity Scores 

 
When the graph was examined in Figure 1, it was observed 

that the participants' problem solving skill levels were at mod-
erate and high levels and their physical activity levels concen-
trated at moderate and low levels. 

 
Table 3. Relationship between the Students' Problem Solving Skills and Activity Status 

Physical Activity Status Problem 
Solving 

Skill Inactive Active Very 
active 

Low 4 10 7 
Moderate 101 207 113 

High 3 3 3 
 
When the problem solving skills were examined in terms of 

gender, it was observed that the means were close (female 
mean=2.95, male mean=2.91) and there was not a significant 
difference at the level of p>0.05. It was observed that there was 

a statistical difference between the students' activity scores ac-
cording to their gender at the significance level of p<0.01. The 
males' activity status mean (2.23) was higher than the females' 
activity status mean (1.89). 
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The distribution of the participant’s physical activity levels 
and problem solving scores is given in Table 3. according to 
this date distribution, it was concluded that there was not a re-
lationship between PALSs and PSS levels. The problem solving 
confidence score of the participant students (n=451) was deter-
mined as 2.53, their approach-avoidance score was found as 
2.97 and their personal control score was calculated as 3.28. 
From the total of the sub-scales, the problem solving skill total 
score was found as 2.92. 

 
 

Discussion 
 
It is determined that 28.78% of the female students were 

weak, 63.63% of them were normal, 6.43% of them were a bit 
fat and 0.37% of them were obese. It was also found that 
17.64% of the male students were weak, 71.12% of them were 
normal, 9.09% of them were a bit fat and 1.60% of them were 
obese. The BMIs of the participant students were at normal 
level and the rate of obesity is low. 28.40% of the participant 
female students were inactive, 56.06% of them were active, 
17.80% of them were very active and 17.64% of the male stu-
dents were inactive, 41.71% of them were active, 40.64% of 
them were very active. It is considered that the students' par-
ticipating in sport activities and doing physical activities had an 
effect on their BMIs. Depending on this, it is considered that 
the number of the students whose BMIs are obese is low. The 
study with elementary and high school students in Ankara, the 
obesity frequency was found similar in males and females. 
When the age groups of 6-11 and 12-17 were compared, it was 
found that the obesity frequency was significantly higher in the 
age group of 12-17, which indicates that the obesity frequency 
increase in the adolescence period. In the study made in Van, 
too, Yuca et al. (2010) found that the obesity frequency was 
similar in both genders (females 2.3%; males 2.1%). 

The problem solving skill score mean of the students was 
found as 89.91±19.77; however, the score means of the sub-
scales were calculated as follows: PSS=28.63±9.71, 
AA=45.74±10.89, PC=15.50±3.79. The scores to be taken from 
the PSS scale ranged between 32 and 192 and the low score in-
dicates the behavior and attitude related to effective and suc-
cessful problem solving (Savaşır & Şahin, 1997). Total PSS 
scale score mean calculated as 89.91±19.77 indicated that the 
students had nearly good level of problem solving skills. In our 
study, too, the PSS scale score mean was calculated as 93±31.3 
and PSC was found as 27.93±10.53, AA as 47.74±12.59 and 
PC as 16.43±5.12. 

Çağlayan (2007) found in a study aiming to investigate into 
the Problem Solving Skills of the students from the school of 
physical education and sports that the score mean of the stu-
dents in relation to the sub-dimension of impulsive approach 
was X=29.80; the score mean belonging to the sub-dimension 
of reflective approach was X=11.67; the score mean of the sub-
dimension of approach-avoidance was X=11.03; the score mean 
of the sub-dimension of monitoring approach was X=7.03; the 
score mean belonging to the sub-dimension of self-confident 
approach was X=18.00; the score mean of the sub-dimension of 
planfulness approach was X=9.00; the problem solving skills 
total score mean was X=86.56. 

In this study, it was determined that there was not a signifi-
cant difference between PSS and age (p<0.05). Although it is 
expected that individuals’ problem solving skills will increase 
as they grow, thanks to experiences and as a result of observing 
different problem solving strategies used by other people, it was 
surprising to find no difference between the age groups. This 

finding can be interpreted in a way that since young people 
cannot evaluate their problem solving skills correctly, they per-
ceive these skills better than they really are and fill out the scale 
accordingly. 

The study made by Kapıkıran and Fiyakalı (2009) with high 
school students, total PSS score mean was low.  Çağlayan and 
Taşğın (2008) found that the PSS sub-scale score mean with 
high school students doing a sport, was higher. The results 
found in the comparisons between PSS and age showed differ-
ences. Yıldırım, Hacıhasanoğlu, Karakurt and Türkleş (2011) 
determined that the students’ PSS perceptions were better in the 
age group of 16-17 compared to the age group of 18 and over 
and it was determined that there was not a statistically signifi-
cant difference between the ages of the students and their PSS 
scores. Çağlayan (2007) did not determine a significant differ-
ence between age and problem solving skills. In the study made 
by Işık, Kılıç and Kaplan (2016), the 10th and 11th grade stu-
dents’ problem solving skill levels were found higher than 
those of 9th and 12th grade students. Tümkaya and İflazoğlu 
(2000) found in a study with Çukurova University students’ 
problem solving skill level that there was a significant relation-
ship between the students from different years. The first year 
students stated that they perceived themselves as less sufficient 
compared to the fourth year students in terms of problem solv-
ing skills. Korkut (2002) determined that younger students were 
better at problem solving. 

The results found in the comparisons between PSS and 
gender showed differences. In fact, Tümkaya and İflazoğlu 
(2000), Karabulut and Ulucan (2011) and Çağlayan (2007) 
did not determine a significant difference between gender and 
problem solving skill. On the other hand, in a study aiming to 
examine the students’ problem solving skills, Korkut (2002) 
found a statistically significant difference between genders in 
terms of problem solving. When the means were examined, it 
was observed that the male students’ problem solving skills 
were better than those of the female students. Differently, in a 
study aiming to examine the problem solving skills of the ath-
letes playing basketball in the displacement league in Adana, 
İnce and Sen (2006) compared the athletes’ genders and their 
problem solving skills and determined that the female 
athletes’ problem solving skills (78.33±11.32) were better 
than those of the male athletes (92.57±20.85) and the dif-
ference was significant. In our study, it was determined that 
there was not a significant difference between PSS and gender 
(p<0.05).  

When the PSSs are compared according to doing a sport or 
not doing a sport, previous studies support the finding that do-
ing a sport had a positive effect on PSS. In a study made by Işık 
et al. (2016), it was determined that the problem solving skills 
of the students doing a sport problem developed more than 
those of the students not doing a sport. Kuru and Karabulut 
(2009) determined that the students taking the courses of 
rhythm training and dance had higher level of problem solving 
skills compared to the students not taking those courses. Simi-
larly, Barut and Yılmaz (2000) report that individuals doing a 
sport are more flexible and comfortable in case of problems 
compared to those who do not do a sport. In a different study, 
Karabulut and Ulucan (2011) found that the scores of the stu-
dents not doing a sport were higher compared to the students 
doing a sport. This indicates that the students not doing a sport 
exhibit a more avoidant approach in problem solving compared 
to the students doing a sport. 

In conclusion, in our study, not a significant relationship 
was found between the students’ problem solving skills and 
their physical activity levels. However, in the literature, it is ob-
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served that active individuals have higher level of problem 
solving skills. It can be suggested that the sample size of the 

study should be increased and the data should be collected re-
spect to the different sport activities. 
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A B S T R A C T 
 
Many women stand in their lives before one question-of family or child? When is the best time to have it, and what I want to 

accomplish before and also after childbirth. The same applies to the world of sport. On the contrary, many times it happens that 
successful athletes decide to end the career at an early age because of prioritizing the family, or vice versa–they prioritize sport at 
the expense of their family. The aim is to show that it may not always be the choice of either-or, but that it may be possible to 
combine maternal duties with the sport provided certain principles are followed. The research consists of two parts. The first part 
focuses on the period of pregnancy, ongoing changes in it (physical, psychological, etc.) and exercises that can be included in this 
period. The second chapter focuses on the period after childbirth and also on sports possibilities for mother and child life. To find 
the right path between sport and family life is not an easy way, but not impossible. Although motherhood is a relatively long time 
when a woman has to leave the sport, so it is not impossible to return and gain others sporting achievements. This study is 
descriptive and the data are secondary and were collected from valid documents. This study aims to investigate the way for girls 
and women’s how to do not stop with sport and also have a „normal“ family. 

 
Key words: mother, baby, sport, health, family  
 
 
 

Introduction 
 
Sport has always been an integral part of human life. Al-

ready in prehistoric times we can talk about some form of sport 
in the form of religious rituals, hunting and fighting simulation. 
At the beginning the sport was only the prerogative of men. For 
the first time women at the Olympic Games started from 1900 
in Paris, where they were admitted to the races in tennis and 
golf (Novotný, 2011). Some opinions says, that sport can have 
a negative impact on women's health. He appeared to claim that 
the sport causes infertility and women change in men. Embar-
rassment evoked and sportswear for women. Although the 
contents of women's sports expanded, still where there a lots of 
doubts about women’s in sport and impact of professional sport 
on the health of women. “Women’s, are losing womanhood” 
(Yüksel, 2008). 

Anyway the proportion of woman’s at the Olympic Games 
continues to a rising trend, however it still does not correspond 
to the current development of women's sports industry and is 
significantly behind man´s (Dovalil, 2004). So the question is: 
whether this distinction can be overcome in the future and 
achieve equality of men and women? 

Much discussed is the fact that unlike men, woman often 
must choose between sports career and a family. Women ath-
letes (and particularly the top), it never had in the sport easy. 
This paper are focusing on female athletes (professional and 
recreational), which decided to give up the sport even in the 
case of family. Aim is to show that it may not always be the 
choice of one or another way, but that may be path fallowing by 
certain principles combine maternal duties with the sport, and 
even at professional level. 

Many authors focus on the similar problem before this pa-
per (Hargreaves, 1996; Hartmann-Tews & Pfister, 2003; Hey-
wood & Dworkin, 2003), but any of those specifically on the 
same problem. 

Methods 
 

The paper consists of three parts. The first part focuses on 
the period of pregnancy, ongoing changes in it (physical, psy-
chological, etc.) and exercises that can be included in this pe-
riod. The second part of the paper focuses on the period after 
childbirth and also on sports possibilities for mother and child. 
Last part consists of some examples from the successfully 
comeback after child. This study is descriptive and the data are 
secondary and were collected from valid documents. This study 
aims to investigate the way for girls and woman’s how to do 
not stop with sport and also have a „normal“ family life. 

 
 

Results 
 

Pregnancy 
In pregnancy, it is necessary to compensate specifically tar-

geted exercise unilateral burden that arises during this period. 
The whole body of a woman affects several processes: the de-
velopment of the fetus and placenta, hormonal changes etc. 
Changes which take place in a woman's body during preg-
nancy, essentially concern all organs’. 

With increasing weight of the embryo woman balances the 
weight of abdominal curl in the lumbar spine. Exceptions are 
backaches. Among others, also occurs to weaken or rectus ab-
dominis muscles. Peristalsis slows down and there are frequent 
constipations, breast muscles are stretched and subsiding due to 
an increase in volume of the mammary gland, musculoskeletal 
system is burdened with increasing weight. Pregnancy is also 
associated with stomach and nausea, loss of appetite and 
moods, especially in the early months of pregnancy (Brown, 
2014). 

Doctors consider a reasonable increase in the weight of 
women during pregnancy from 11.5 to 14.0 kg. From this in-
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crease should be a child 3.5 kg, 0.5 kg placenta, 1.5 kg increase 
in blood volume, 1.0 kg magnification uterus, 1.0 kg amniotic 
fluid, and 1.5 kg enlarge breasts, fat depot 2.5 to 5.0 kg. Espe-
cially because pregnancy affects the female body, it is appro-
priate to include adequate physical activity to offset the nega-
tive effects. Of course, only if it is a low-risk pregnancy. Ex-
amples of suitable health exercises may be: 

• Exercise for pregnant women (Fit ball). 
• Exercise for the development of habits of correct 

posture, focusing on the correct position of the pelvis.  
• Exercises to strengthen muscle balance. 
• Exercise to maintain good condition soles feet (Bejdá-

ková, 2011). 
 
For example is unsuitable training to the exhaustion or ex-

ertion, which increases body temperature above 38°C. It is cer-
tainly bad induces if the performance of long-term increase in 
abdominal pressure, or is subject to retention of breath. With 
such performance degrades supply oxygenated blood to the fe-
tus.  

Considerable influence on how a woman should do sports 
in the pregnancy, also will have a fact how was the woman 
sporty before becoming pregnant. If a woman is actively prac-
ticed sports before pregnancy, it is appropriate to certain attrib-
utes of sport pregnancy adapt. Among the sports that are rec-
ommended for pregnant women and can make women who 
have decided to start a sporting activity after pregnancy in-
clude: 

• Walking. It may be even faster pace. The most suitable 
is obviously nature one. 

• Swimming. Also good make same water exercise. 
• Yoga. Pregnant are learned fixed posture, working with 

the pelvic muscles and will learn to breathe properly. 
Can help prevent varicose veins and pregnancy consti-
pation. Also regulates hormonal imbalance, thereby 
avoiding fluctuations moods (Pařízek, 2008). 

 
Inappropriate physical activity: 
• Exercise uses of swing and quick movements. 
• Jumps, exercise where you have to hold your breath. 
• Lifting weights. 

 
Specifically, they are unsuitable sports like tennis, ice ska-

ting, cross-country running. One can argue that it depends on 
how pregnant woman knows sports discipline and how often 
she was practicing before pregnancy time. In any case, these 
sports are caring a high risk in the second half of pregnancy. 
Furthermore shooting, especially of long guns (sporting or 
hunting) is unsuitable not only for women during pregnancy, 
but also during lactation. Throwback butt of a gun can cause 
extensive bruising of the arm or chest. 

Pregnant women should be also careful with swim in public 
pools, ponds, rivers and seas, especially in the second half of 
pregnancy. There is increased risk of infection (Miňovský, 
2008).  

 
Puerperium 

In the postpartum period, the uterus and birth canal returns 
to its original state. Even after birth, the uterus is quite large 
and retracts during the two weeks following the birth. To en-
sure that the uterus properly wrapped, it is advisable to exer-
cise, lie on your stomach and breast-feeding. Although it may 
seem fast, but if a birth was without major complications a 
woman can begin with training almost immediately. The best 
positions for exercises are belly position. Particularly, impor-

tant exercises are to strengthen the pelvic. It is also advisable 
exercises using the shoulders work out, exercises to strengthen 
the pectoral muscles, positioning the legs (to increase blood cir-
culation), or exercise to create the habit of correct posture.  

Inappropriate physical activity: 
• Mass load in the form of lifting. 
• Strength and endurance exercises. 
• Exercise leading to vibration, shock. 
• One-sided physical activity. 
• Belly work out (Beránková, 2012). 
 

After birth 
Movement is important for every human being from the 

first months of life. Mothers-sportswoman accustomed to 
regular exercise, are very often realizing this fact, so they are 
why trying to lead their kids to physical activity from an early 
age. It is particularly important in terms of psychomotor devel-
opment. Due to the fact that during pregnancy a woman's body 
has undergone many changes, it is clear that it will also take 
some time before the mother returns to its original condition. In 
addition to impaired physical condition usually occurs as fa-
tigue, gathered kilograms or health complications in the form of 
back pain or pelvic drop. The recommended rate of shedding 
excess pounds is around 0.5 kg per week.  

Breastfeeding has an irreplaceable importance not only for 
the physical, emotional and psychosocial development of the 
child, but also for the mother alone, primarily due to a reduc-
tion in the risk of breast and ovarian cancer. Breastfeeding is 
one of the most energy intensive processes. One ml of human 
milk is about 3kJ, which means that after the conversion the 
quantity of breast milk during lactation fully baby breastfeeding 
is consumed about 2200-3000 KJ per day. During pregnancy, 
mom creates about 4 kilograms adipose tissue, from which it 
draws energy during lactation. According to the results of 
medical studies in developed countries, fully breastfeeding 
woman reduce her weight by about 0.8 kilograms per month, 
and that is cause only by breastfeeding (Skalska, 2014). 

In the case of demanding physical activity, it is preferable 
to nurse a child either before exercise or after about 1.5 hours 
after the physical activity. During more demanding exercise oc-
curs in the muscles of lactic acid, which gets into breast milk, 
and also affects its flavor, which may bother some babies, so 
they can even reject breast milk.  

Experts recommend starting with a slight movement of the 
load such as brisk walking, swimming, yoga or pilates until af-
ter 6-8 weeks after birth. First, it is advisable to start a ten-min-
ute block of exercise. If it is mastered without difficulty, a 
woman can gradually start adding the load (duration, intensity). 
Running, jumping, and similar activities are therefore not suit-
able movement for sagging pelvic muscles. After giving birth, 
women should focus as soon as possible to strengthen the pel-
vic muscles. First, it is recommended to started with Kegel ex-
ercises (Stefanik, 2013) and gradually add an additional work-
out exercises aimed at strengthening the body core. Another 
advantage of exercises to strengthen the pelvic muscles is also 
the fact that strength pelvic muscles protect incontinence of 
urine. If there is leakage of urine, should first strengthen these 
internal muscles and after than to start with adequate physical 
activity. A lots of women are asking very important question, 
when they are ready, after childbirth, to start with exercise. 
Most doctors leaves the decision about beginning of an ade-
quate physical activity after childbirth on the individual status 
of the mother, depending on how they feel, but there are also 
some doctors who recommend to wait with all exercise until the 
expiration of postpartum period. 
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Another question is how the mother can manages a life with 
the child and the sport and consequently also the work. Very 
much depends on support from your partner and how she is 
able to organize time. It is normal when someone from family 
is helping with babysitting, and mother has a time for herself. 
So she can devote this time to sport. Some parents try to lead 
their kids specifically to the same sport, which run themselves. 
In terms of child development is appropriate show them widest 
possible range of movements, physical skills and sports, rather 
than specialized them at very early stage to one type of sport. 

 
Examples 
Mother sportswoman-RETURNS 

This part is focus primarily on mothers - sportswoman. 
Same examples of athlete’s who´s managed a successful return 
to the sports scene, but also of those whose performance after 
giving birth was not good any more. Several names were cho-
sen from the Czech and some of them from the rest of the 
Europe. 

The factor that plays a big role in returning back to sports is 
psyche. Many mothers lose the motivation to race and the main 
purpose of life will be seen only in motherhood. Quite logically 
they are favors child's needs instead of their needs, such as 
sports. Sportswoman is also very hard to cope with the fact that 
they should leave small children in the care of someone else, 
leaving them and focus on training. Example, one of the best 
athlete Barbora Spotakova leaving the training group of Jan 
Zelezny, and the reasons was the fact that she wants to be more 
with her son. 

According to Catherine Baďurová, she used to be in Czech 
national team in the pole vault, we can distinguish two kinds of 
athletes - mothers. She says: „I divide athletes into two catego-
ries. First one is in sports as long as they can and they are en-
joying it. Then they start with a family and don’t want to make 
a comeback anymore. The second one has a baby during a ca-
reer break and after baby they returned. Sometimes, even in 
larger form than before pregnancy" (Baďurova, 2013). 

 
Successful return Czech sportswoman 

Barbora Špotáková (30. June 1981 Jablonec and Nisou) is a 
Czech javelin thrower. She is double Olympic champion, world 
and Europe champion and also she hold the world record. In 
November 2012 she takes a break in her careers due to preg-
nancy, and in May 2013 became the mother of a son Janek. 
Barbora Špotáková returned to training at the end of the year 
2013, and began preparing for the season 2014. The peak of the 
incoming season was the European Championship in Athletics 
in Zurich. Her came back was outstanding. She won a gold 
medal at the European Championship, became the winner of the 
Diamond League and also she gets an honor athlete of the year 
2014. Comeback on top was, in her opinion, easier than she ex-
pected. "You just have to learn how to manage your time that is 
the hardest issue. And also have huge support from family, 
without them I would not have it done"( Špotáková, 2014) 

Katerina Neumannová (15. February 1973 Písek) is the 
Olympic champion and World champion in cross country ski-
ing. Secondary, she was participant in road cycling races. 
Katerina Neumannová stop career after the Olympics in Salt 
Lake City (2002), where she won two silver medals. In 2003, 
her daughter Lucia was born. Katerina made comeback mainly 
because the Olympic Games in Turin (2006), where she wanted 

to accomplish her successful career to gets gold medal at the 
Olympics. After a heroic performance, supported by a whole 
Czech republic, she succeeded at the last possible race and in 
finish she was celebrating in a big hug with her daughter Lucy. 
She says: "I came back mentally stronger, I wanted to win. Be-
fore motherhood I wanted to be good, but now I wanted to be 
first"( Neumannová, 2014). 

 
Successful return European sportswoman 

Kim Clijsters (8. June 1983 Bilzen-Belgium) won 41 WTA 
singles titles and 11 WTA doubles titles. She won four Grand 
Slam singles titles: three at the US Open, in 2005, 2009, and 
2010 and one at the Australian Open in 2011. She was also 
runner-up in four Grand Slam singles tournaments and won the 
WTA Tour Championships singles title in 2002, 2003, and 
2010. She won US Open as first mother in history. "We tried to 
plan her naptime a little bit later so she could be here today. It's 
the greatest feeling in the world, being a mother,"(Clijsters, 
2009) a glassy-eyed Clijsters told the crowd after her remark-
able comeback victory. 

Anna Watkins (13. February 1983, Truro, Leek). She is an 
English rower. She competed at the 2008 Summer Olympics, 
where she won a bronze medal in Double Sculls and has won 4 
medals in the World Championships, most recently a successful 
defense of her world title with Katherine Grainger, in Bled, Slo-
venia in 2011. She won a gold medal in the double sculls at the 
London 2012 Olympics. She says: “If it’s disastrous I haven’t 
lost anything in such a short space of time. And if it’s a success 
then maybe we’ve achieved something bigger than the size of a 
rowing boat. I will hopefully show other women that we’re not 
old and decrepit and washed-up after having children – as 
knackered as we all feel. We have plenty left in us and we 
shouldn’t be afraid to use it”(Watkins, 2016). 

 
 

Discussion 
 
Paper takes a look on the topic of how sportswoman can 

deal with their carrier and gave us some viewed from several 
perspectives. Firstly, was focused on historical context associ-
ated with woman. Than is offering steps how to deal with a 
pregnancy and after then. Step by step showing the way how is 
it possible to became a great athlete and also have a family.  

To find the right path between sport and family life is not 
an easy way, but not impossible. Although motherhood is a 
relatively long time when a woman has to leave the sport, so it 
is not impossible to return and gain others sporting achieve-
ments. This article points out that, when you progress in this 
period properly and responsibly with regard to the body and the 
child, return to the sport career is possible right after birth. As a 
proof of all this information was used in a paper some success-
ful cases of comeback.  

For the future this topics should be communicate more with 
young sportswomen, but certainly should not ignore this topic 
even with athletes-men. They are also basic members of family 
and they should have more information about how they can 
help and support theirs life partners at a time and after preg-
nancy. Because they have also their own dreams and desires to 
accomplish something in the world of sport, and therefore does 
not have a family to postpone until at the end of their careers, or 
quit sports career at the expense of the family. 
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A B S T R A C T 
 
The first purpose of this study was to test effect of multidisciplinary and holistic experimental program (EP) in physical 

education program effect on the soul need perceived competence. The second purpose of this study was to analyse the relationship 
between attitudes of perceived competence in the experimental group before and after the application of program, mostly due the 
theoretical reason that perceived competence is predictor of Flow. The data was collected from 74 students of the 8th grade of 
elementary schools randomly divided in two groups (experimental: 53; control: 21). The system of variables consisted of perceived 
competence scale items. The t-test analysis was applied to test perceived competence attitudes before and after the EP. The 
experimental group attitudes of perceived competence after the EP were significantly more positive than before participation in it, 
while control group attitudes of perceived competence decreased after participation in the regular school program. The current 
findings support the authors’ hypothesis that the holistic program has significant effect on the soul need perceived competence 
which is closest predictor of Flow. This study applied multidisciplinary EP which was designed on growth-mind set practices and 
sparks findings–both connected to flow experience and intrinsic motivation–to suggest future comprehensive program that could be 
potentially used as a regular tool for achieving both, Flow and intrinsic motivation. Findings with certainty provide a basis for 
future necessary qualitative research of the program effects on the intrinsic motivation. 

 
Key words: perceived competence, experimental program, intrinsic motivation, flow experience 
 
 
 

Introduction 
 
Motivation is one of the most attractive problems for re-

searches in the field of Physical Education (PE). Self-determi-
nation theory (SDT) (Deci & Ryan, 1985) ranges motivation 
from extrinsic to intrinsic. The theory suggests that motivation 
is a result of interaction between events in the environment and 
events in the person that effect levels of motivation. Intrinsic is 
ideal motivation (Ryan & Deci, 2000), but it is not explained 
clearly enough which means that we have not found yet a way 
to define intrinsic motivation and means to achieve it on a 
regular basis because the more we explore it, the more we find 
how personal and subjective it actually is. One attempt to 
define means to achieve intrinsic motivation and Flow 
experience–as its prototype-is trough the multidisciplinary and 
holistic Experimental program (EP) in PE that teaches not only 
sport skills and healthy lifestyle but that also teaches students 
how sport concepts, philosophy of win, loose, effort can be 
embraced in daily life (Elliot & Dweck, 2005; Adler, 1982).  

Before we explain design and implementation of the EP it 
is necessary to define measure of the success in this study. 
Knowing that SDT has proposed the most comprehensive fra-
mework for measuring motivation we choose to use soul need 
of perceived competence as success measure. The reason is 
clear, competence is closest quantitative measure in SDT to 
Flow experience. In a short SDT scale is-from extrinsic motiva-
tion to the intrinsic motivation-is on the one hand regulated by 
extrinsic, introjected, identified, integrated, and intrinsic regu-
lations, while on the other hand the impact of these regulatory 
types is manifested on the soul needs which must be balanced 
in order to have intrinsic motivation. The more soul needs for 

competence, autonomy and relatedness are in balance, the more 
regulation is intrinsic and integrated. The prototype of the in-
trinsic motivation–with competence as predictor-is the state of 
flow known as Flow Theory. The essence of the flow state is an 
autotelic activity (volitional activity) for which the reason for 
doing a certain activity is known internally (Nakamura & Csik-
szentmihalyi, 2002). The manifestations of the autotelic activity 
can be viewed and noted over a long period of time. It is pri-
marily manifested as a will to continue doing activity in a long 
term and secondly, as an inclusion in a social activity (Csik-
szentmihalyi, 2014). 

Study of Lonsdale, Taylor, Sabiston and Ntoumanis (2011) 
shows that it is not easy to define regulatory types of motiva-
tion for youth (14-18 years), but autotelic actions can be no-
ticed as interest in a certain physical activity, as an over-
whelming engagement in that activity and perceived compe-
tence (Benson & Scales, 2011). Studies (Benson & Scales, 
2011) show that regular Flow experience (autotelic actions) is 
not recognized by the modern educational system. They have 
also shown that students are not encouraged enough to continue 
in that physical activity after they show interest and focus in. 
Those findings encouraged us to design EP and to test it effects 
intrinsic motivation and flow but first we had to test its effects 
on the perceived competence because it is closest predictor of 
both of them which are in the essence one, autotelic activity 
lately named “sparks” too (Benson & Scales, 2011). 

The first purpose of this study was to test multidisciplinary 
and holistic EP in PE program effect on the soul need perceived 
competence. The second purpose of this study was to analyze 
the relationship between attitudes of perceived competence in 
the experimental group before and after the application of pro-
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gram, mostly due the theoretical reason that if perceived com-
petence proves significant than we can use experimental pro-
gram as a tool for studying and testing Flow and intrinsic moti-
vation.  

Perceived competence and Experimental program in theory 
The verb “motivate” has been referred to verb “to ignite” 

(Benson, 2008) too. Benson and his colleagues found that sport 
is one of the most applicable forms through which youth can be 
motivated (ignited) to feel and express their deep motivational 
interests so called “sparks”. Perceived competence, regulated 
through the “optimal challenge” (Csikszentmihalyi, 2014; Deci 
& Ryan, 2000), is the closest (González-Cutre, Sicilia, Moreno 
& Fernández-Balboa, 2009) soul need to the Flow. It is closer 
predictor to intrinsic motivation and flow than the other two 
soul needs of relatedness and autonomy (Deci & Ryan, 2000). 
Competence reflects the need to achieve desired outcomes and 
to feel effective in one’s efforts (White, 1959). It is a tendency 
of humans, to whom a curious assimilative nature is a defining 
feature (Deci & Ryan, 2000; Fahlberg, Fahlberg & Gates, 1992) 
which is connected more to Learning Goals than to Perform-
ance goals (Elliot & Dweck, 2005).  

With this study we examined the impact of the EP in the PE 
on competence scale, and afterwards we analyzed data that we 
got from the scale. If significant effects of the EP would exist 
on the competence then deeper insights in perceived compe-
tence and means to achieve intrinsic motivation could be done 
in further studies. Ideally, in the future, if further EP shows sig-
nificant in Flow theory, Sparks and Sport Motivation Scale too 
we could use EP design for making Flow climate regularly on 
the lessons. Also through those lessons we could find clearer 
understanding of autotelic activity (Nakamura & Csikszentmi-
halyi, 2002) which is at the same time clearer understanding of 
the intrinsic motivation and “sparks”. 

Design of the EP was named holistic and multidisciplinary 
approach (Adler, 1988) to the student because it  includes ra-
tional, emotional, spiritual and physical development in educa-
tion process according to three intelligences: rational, emotional 
(Goleman, 1998) and spiritual (Zohar & Marshal, 2000) which 
are practically-in education and teaching process-described 
through “Growth Mindset” or “Learning goals” (Elliot & 
Dweck, 2005). Learning goals or Growth mindset behavior of 
the individual is not only to demonstrate own competence and 
sport, exercise achievement or to avoid it–which is characteris-
tic of Performance goal or Fixed mindset–but to develop one’s 
competence and mastery trough the exercise and achievement 
or setback which is Learning goal or Growth mindset (Elliot & 
Dweck, 2005). 

Through the Growth mindset teaching techniques students 
are taught in the EP to embrace challenges, to persist in the face 
of setbacks, to see effort as the path to mastery, to learn from 
criticism which eventually brings them in higher perceived 
competence and  to a desire to learn and tendency to continu-
ously grow in their life experience (Yeager & Dweck, 2012). In 
those teaching techniques the learning process is emphasized 
over performance outcome, for example: “OK, so you didn’t do 
as well as you wanted to. Let’s look at this as an opportunity to 
learn; Congratulations–you really used great strategies for 
studying, managing your time; We need to raise the bar for you 
now; Let’s think about how to improve (the accuracy of) this 
exercise/part/movement/word/choice/logic/description/problem
; You did hard work in it, and you can see achievement. In the 
Growth mindset teaching technique the person and result are 
not set in the first plan of a feedback because emphasizing on 
process in success or setback has a tendency to keep intrinsic 
motivation and perceived competence in students while empha-

sizing person or result has tendency to lead to low perceived 
competence and further lack in intrinsic motivation manifested 
through Performance goals and static intelligence which are 
Fixed mindset markers - opposite from Learning goals and 
strong perception of competence. At the same time during the 
lessons students were taught how to recognize Performance 
goals through its appearance signs such as avoiding challenges, 
early give up, seeing effort as fruitless or wasted, ignoring use-
ful feedbacks. Educating students in Growth mindset manner is 
akin to Flow experience and Sparks because in all three–
Growth Mindset, Flow Experience (Intrinsic Motivation), 
Sparks-students witness purpose of action and in all three per-
ceiving competence is root of motivation. Practically Growth 
mindset teaching technique was applied in the EP through the 
innovative part of this study which included time for dialogue 
and discussions with students, reading meaningful stories for 
homework and exercising with music and songs that had a 
meaningful lyrics which were commented after the exercise 
with students. Studies name such innovative techniques as ho-
listic techniques and they place them in the area of spiritual in-
telligence (Suzić, 2012; Zohar & Marshall, 2000), spiritual 
learning (Benson & Scales, 2011; Fahlberg & Fahlberg, 1991) 
or religious experience (Smith, 1976) which help students to 
find purpose in activity and strive to questioning “Why” in life 
(Adler, 1982). Finding meaning, purpose of exercise, Growth 
mindset characteristics such as to embrace challenges, to persist 
in the face of setbacks, to see effort as the path to mastery, to 
learn from critiscism and their transfer in a daily life were mainly 
discussed through the conversation after reading the short 
meaningful stories “Mathnawi for kids” (Uysal, 2012) which 
students would get for reading homework after the lesson. 

EP took into consideration recent studies of emotional 
(Goleman, 1998) and spiritual development (Zohar & Marshall, 
2000) of youth. It considered usual motivational problems 
(Rutten, Boen, Visser & Seghers, 2015; Tenenbaum, Gershon 
& Eklund, 2007) in youth and it used techniques for increasing 
motivation for understanding the purpose suggested by the 
same authors, Adler (1988) and Smith (1976). Noticing usual 
motivational problems and using technique for increasing moti-
vation were implemented together with the innovative part of 
the program application which included mentioned EP ap-
proach through dialogue, discussions, reading  and exercising 
with music (Adler, 1988). The main goal of the EP was to 
ignite perceiving self competence (ignite creative thinking, self-
potentials and interests) in students through the EP using free 
time on the lessons and to show that on the perceived 
competence scale. Organization of the EP is described below. 
 
 
Methods 
 
Participants 

The sample consisted of 8th grade primary school students 
aged from 13 to 15 years, attending a primary school in the 
spring semester of 2015. The sample consisted of 74 students 
(male: 40; female: 34), randomly divided in two groups. The 
first group was the experimental one with 53 (male: 25, female: 
28) students, while the second group was the control group with 
21 students (male: 15, female: 6). 

EP design 
The EP of PE consisted of ten lessons, two per week, each la-

sting for 45 minutes. The first goal of the EP was to motivate stu-
dents through the EP to the volitional activity which means incre-
ase in perceived competence. At the same time, the control group 
participated in the activities of the traditional PE lesson 
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organization and program. When planned, the EP did not make 
any special and separate curriculums from the one that is used by 
Ministry of Education and Science of Bosnia and Herzegovina. 
Two things were new and innovative in the EP. The first was 
Lesson organization, the second was feedback and conversation 
time with students.  

The lesson organization (Figure 1.) was designed in a way 
that students are actively involved in the execution of the task, 
or, they are passively active while analysing and supporting 
their colleagues, or, they participate in the feedback time with 
professor during, before or after the lesson.  

 

 
Figure 1. Experimental Program Example 

 
The feedback and conversation time with students was 

mainly done short before the lesson where teacher welcomed 
students, asked about activities they had earlier, and, briefly 
introduced coming lesson, during the lesson with shorter feed-
backs in Growth mindset method and in the cool down time or 
after the lesson. Students would have a stretching and breathing 
exercises and afterwards they had a conversation with the 
teacher about the lesson achievements and challenges. During 

this time students were encouraged to listen and talk with 
teacher and colleagues about purpose of embracing challenges, 
persistance in setbacks, seeing effort as the path to mastery, 
learning from criticism, reasons and purposes (Yeager & 
Dweck, 2012; Adler, 1982) through the short and meaning full 
story that they had for homework to read after the previous 
lesson. Stories were taken from the book Jalaluddin Rumi 
“Mathnawi for kids” (Uysal, 2012) and teacher helped students 
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to make an interpretation of their meanings. Feedback and 
conversation time was also used to discuss students opinions 
about exercises they like/don’t like to do. During this time 
students received announcement for testing day and they were 
encouraged to approach it with attitude of Learning goal which 
is attitude of Growth mindset and in the end effects perceived 
competence. 

Measure 
The system of variables consisted of 4 items, modeled by 

five-point Likert scale (1-fully disagree, 5-fully agree), of per-
ceived competence scale items (Williams & Deci, 1996) due to 
the reason that perceived competence soul need is predictor of 
intrinsic motivation and Flow (Ryan & Deci, 2000): “I have 
participated in Physical activity because”: 1) I feel confident in 
my ability to exercise regularly, 2) I now feel capable of exer-
cising regularly, 3) I am able to exercise regularly over the long 
term, 4) I am able to meet the challenges of exercising regu-
larly. All answers on the main statement were measured with 

the “five scaled Likert scale”, with the level of agreement: 
Fully Agree to Fully Disagree. 

Quantitative measurements of perceived competence were 
performed twice. The first measurement was completed before 
the EP application, while the second was completed after ap-
plying the EP. The t-test analysis was used to test perceived 
competence attitudes before and after the EP and to find if there 
is a significant change in perceived competence between initial 
and final measurement in the experimental group after partici-
pation in the EP. 

 
 

Results 
 
Review of Table 1. with t-test shows that EP with multidis-

ciplinary and holistic approach had positive effects in experi-
mental group between initial and final measure (sig. 0.03). 

 
Table 1. Comparison of T-test Between Both Group Initial and Final Measures and Between Control and Experimental Group in 

Initial and Final Measures 
 T-test  

ICG : IEG 0.04 *P<0.05 
FEG : FCG 0.08  
EFG : IEG 0.03 *P<0.05 
ICG : FCG 0.1  

Legend: IEG: Initial Measure Experimental Group; ICG: Initial Measure Control Group; FEG: Final Measure Experimental Group; 
FCG: Final Measure Control Group 

 
This result shows more valuable result if we take into con-

sideration that grouping was done randomly and that in the ini-
tial measure difference between control and experimental group 
was significantly different (sig. 0.04). Control group showed 
statistically higher perceived competence than experimental 
group in initial measure. In the final measure control group did 
not change significantly in comparison to its initial measure be-
cause the control group did same program before initial period 
and during experiment period. Overall results confirm the study 
hypothesis that EP with a multidisciplinary approach has posi-
tive and significant effects on increasing soul need of perceived 

competence. 
By comparing the experimental group M (Table 2.) results 

of all statements in the final measurement with the mean result 
of all answers of the controlled group in the final measurement 
it can be seen that experimental group increased in ability “ to 
meet the challenge of exercising regularly” while control group 
dropped (4.6-4.1), also experimental group “had more 
confidence in ability to exercise regularly” (3.87-4.24), and it 
was “able to exercise regularly over the long term”, (4.05-4.22) 
while the control group stayed on quite the same level of 
confidence as in the initial measurement (4.13-4.15). 

 
Table 2. Comparison of Descriptive Statistical Indicators of Initial and Final Measurement of Perceived Competence 

 IEG (N=39) ICG (N=15) FEG (N=50) FCG (N=20) 
I have participated in Physical activity because: M SD M SD M SD M SD 

1.I feel confident in my ability to exercise regularly 3.87 1.18 4.4 0.8 4.24 0.95 4.2 1.03 
2.I now feel capable of exercising regularly 4.18 0.87 4.33 0.7 4.24 1.12 4.25 0.77 
3.I am able to exercise regularly over the long term 4.05 0.93 4.13 1.09 4.22 0.94 4.15 1.11 
4.I am able to meet the challenge of exercising regularly 4.13 0.94 4.61 0.71 4.32 0.9 4.1 1.14 

M 4.06 0.98 4.37 0.83 4.26 0.97 4.18 1.01 
Legend: M: Mean; SD: Standard deviation; N: Number of students; IEG: Initial Measure Experimental Group; ICG: Initial Measure 
Control Group; FEG: Final Measure Experimental Group; FCG: Final Measure Control Group. 

 
Discussion 

 
The goal of this study was to examine the effects of mul-

tidisciplinary EP on the perceived competence through the 
subject of the PE. With this research we wanted to see if EP-
based on the holistic and multidisciplinary approach which in-
cluded Growth mindset teaching techniques-has positive effects 
on perceived competence in students. If yes than the same pro-
gram could be used to test Flow experience, sparks and auto-
telic activity which are essentially synonyms for intrinsic moti-
vation. The study confirmed hypothesis that EP has significant 
effect on the perceived competence which can be used as a pre-
dictor of Flow experience, autotelic activity and sparks. 

Considerable changes in T-test (Table 1.) confirmed that EP 
has effect on perceived competence which means that it allows 
unique talents of individuals in a group to become maximized 
in niche-relevant ways which can produce benefit for all group 
(White, 1959). Significance of the t-test confirms the study of 
Cox, Smith & Williams (2008) that claims that increase in per-
ceiving competence is related to continuing sport activities in 
students' spare time-which is also characteristic of the intrinsic 
motivation. Also, the EP consisted of tasks with oriented 
Learning goals (Elliot & Dweck, 2005) and as such it fulfils the 
criteria for potential use as a intrinsic motivation predictor and 
implicitly, this study confirmed importance of competence for 
building learning climate (Ferrer-Caja & Weiss, 2000). With 
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highest mean of 4.32 on the statement 4. “I am able to meet the 
challenge of exercising regularly” students were motivated to 
learn with understanding in the way of Learning goals where 
challenges are accepted and embraced and not denied such as in 
Fixed mindset-Performance goals. In this case, the activity is 
not compulsion but it is behaving with reason and understand-
ing (Suzić, 2012; Adler, 1982). 

Reviewing the other studies we can confim that we may be 
faced with the fact that motives are not clearly recognizable in 
youth (Lonsdale et al., 2011; Standage, Duda & Ntoumanis, 
2005; Chatzisarantis, Hagger, Smith & Wang, 2003) but that 
the intrinsic motivation is manifested and predicted through the 
perceived competence (Elliot & Dweck 2005; Deci & Ryan, 
2000). Analysis of perceived competence results of the EP give 
us a solid base for further qualitative research of flow, autotelic 
activity and their managing through the EP as Hassandra, 

Goudas and Chroni (2003) suggested.  
Potential limitation of the study is that motivation atmos-

phere depends not only on the program but also on teacher and 
students. In order to over come those challenges teachers 
should be well trained (Cheon & Reeve, 2015) because pro-
gram itself does not make difference if there is no adequate 
teacher to implement it (Hassandra et al. 2003). For example, in 
our study students showed interest for combat sports - karate. 
Their interest was accepted with presence of a professional ka-
rate instructor on the next lesson. The karate lesson was used to 
promote the essential meaning of combat sport philosophy with 
emphasis on the kind and decent behaviour, attitudes, righteous 
reasoning and forming righteous ideals, because these are char-
acteristics of the spiritual learning (Adler, 1982) which is fun-
damental part of holistic approach in education (Adler, 1988; 
Smith, 1976). 
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A B S T R A C T 
 
This study is based on measurements of Central region Kosovar adolescents. The aim of this study was to examine the Body 

Height of adolescents from Central region as well relationship between arm span and Body Height in both Kosovar genders. A 
total measured subject participated in this research was 193 out of which (93 girls and 100 boys), females average of age is 
18.15±0.35 years old (range 18-20 years) and for male 18.26±0.44 years old (range 18-20 years). The anthropometric 
measurements were done by trained people and were taken according to the ISAK manual. Relationship between Body Height and 
arm span has been analyzed by the simple correlation coefficient at a 95% confidence interval. The linear regression analysis was 
carried out to examine extent to which arm span can reliably predict of Body Height. Statistical importance was placed at level 
p<0.05. As a result anthropometric measurements for both sexes showed that the average of Body Height for boys adolescents from 
Central region are 180.62±5.88 centimeters and have the arm span average of 181.36±7.08 centimeters, while girls from Central 
166.77±4.71 centimeters tall, and have the arm span average of 167.08±5.03 centimeters. The results have shown that the arm span 
was estimated as a reliable indicator of Body Height assessment to the both genders adolescents from Central region of Kosovo 
population. This study also confirms the necessity for developing separate height models for each region in Kosovo. 

 
Key words: Body Height, armspan, region, boys and girls, Kosovo  
 
 
 

Introduction 
 
Kosovo is geographically clearly defined at the center of 

the Central part of the Balkan Peninsula. Throughout Kosovo’s 
territory pass roads, which connect Adriatic Sea, Aegean Sea 
with the center of Balkan Peninsula. Mountain ranges consist of 
about 63% of the Kosovo’s territory. Sorted by their location or 
altitudes, they would be: peripheral and central mountains, 
high, average and low mountains. Dinaric Mountains extend in 
the western and interior part of the land. In central part of the 
land, such as Mokna Forest, Dry Forest (Mali i Thatë) and 
Cursed Mountains (Bjeshkët e Nemura), with their geographi-
cal position create special climate conditions in Kosovo. Con-
sidering that Kosovo’s population is part of the central area of 
population from the Dinaric Race, it was of special significance 
to complete a professional study and a realistic assessment of 
morphometric evaluation adolescents from the Central Region 
of Kosovo, mostly due to the reason some regional differences 
were confirmed in Kosovo (Arifi, 2017) and in Montenegro 

(Bubanja, Vujovic, Tanase, Hadzic, & Milasinovic, 2015; Mi-
lasinovic, Popovic, Jaksic, Gardasevic, & Bjelica, 2016a; Mi-
lasinovic, Popovic, Matic, Gardasevic, & Bjelica, 2016b; Pop-
ovic, 2017; Popovic, Bjelica, Tanase, & Milasinovic, 2015; 
Vujovic, Bubanja, Tanase, & Milasinovic, 2015) as well as 
some socio-demographic characteristics (Quanjer et al., 2014). 

In scientific literature is known that the measurement of 
Body Height is important in many settings: it is an important 
measure of body size and gives an assessment of nutritional 
status (cited in Datta Banik, 2011; Bjelica et al., 2012; Gar-
dasevic, Rasidagic, Krivokapic, Corluka, & Bjelica, 2017), as 
well as in the determination of basic energy requirements, 
physical capacity abilities based on drugs quantity, as well as 
the evaluation of children growth, predicting and standardiza-
tion of physiologic standards such as lungs capability, muscle 
strength, glomerular filtering, metabolism, etc (cited in Pop-
ovic, Bjelica, & Hadzic, 2014a; Golshan, Amra, & Hoghogi, 
2003; M. Golshan, Crapo, Amra, Jensen, & R. Golshan, 2007; 
Mohanty, Babu, & Nair, 2001; Ter Goon, Toriola, Musa, & 
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Akusu, 2011). The Body Height might also be a relevant factor 
that can success of some athletes in various sports (Popovic, 
Bjelica, Petkovic, & Muratovic, 2012; Popovic, Bjelica, Jaksic, 
& Hadzic, 2014b). The researches by European anthropologists 
a century ago, which have studied body height of the popula-
tion living in the surrounding of Dinaric Alps (Pineau, Dela-
marche, & Bozinovic, 2005). As the modern Kosovars, belongs 
Dinaric racial classification, it is assumed by the authors of this 
study that adolescents that live in Central region, It can be as 
tall from other parts of Kosovo (Arifi, 2017) and might by 
equally tall or at least very close to Europe's top nations (Pop-
ovic, 2016; Popović et al., 2015), Bosnian and Hercegovinians 
(male 183.9 cm; female 171.8 cm) Dutch (male 183.8 cm; fe-
male 170.7 cm), Montenegrins (male 183.21 cm; female 168.37 
cm) and Serbians (male 182.0 cm; female 166.8 cm). Where-
fore, the first purpose was to examine the Body Height in Kos-
ovar adolescents from Central region as the authors did believe 
this is the place where the population can reach the full poten-
tial of the Kosovo plain, while the second purpose of this re-
search was to examine the Body Height in both Kosovar gen-
ders and its relationship between arm span. 
 
 
Methods 
 

The subject of this study was 193, students from high 
schools, in total there, Included are from Central region of Kos-
ovo, Prishtina, 100 are male and 93 females average of age is 
18.15±0.35 years old (range 18-20 years) and for male 
18.26±0.44 years old (range 18-20 years). The Criteria for the 
selection was that the researches have excluded from the data 
analysis the individuals with physical deformities as well as 
those without informed consent. The exclusion criterion was 
also being non-Kosovar and non–Central region. Anthropomet-

ric measurements of Body Height and arm span have been con-
ducted according to the protocol of the International Society for 
the Advancement of Kinanthropometry (Marfell-Jones, Olds, 
Stewart, & Carter, 2006). The trained measures have measured 
selected anthropometric indicators (same measurer for each in-
dicator), while the quality of their performance was evaluated 
against the prescribed “ISAK Manual”.  

The data was analyzed by Statistical Package for Social 
Sciences (SPSS) for Windows 23.00. The results obtained were 
analyzed through descriptive parameters: Means and standard 
deviation (SD) of the Body Height and arm span of Kosovars, 
the ratio between Body Height and arm span have been ana-
lyzed through correlation coefficient according to Pearson with 
reliability level of 95%. The linear regression analysis was car-
ried out to examine extent to which arm span can reliably pre-
dict of Body Height. In the end, these relationships were plotted 
as scatter diagram for both genders. Statistical significance was 
set at p<0.05. 

 
 

Results 
 
A summary of the anthropometric measurements for both 

sexes is shown in Table 1. Arithmetic average sof Body Height 
for boys is 180.62±5.88 centimeters, ranked with minimum and 
maximum results as 170.3-198.8 centimeters. For girls the av-
erage was 166.77±4.71centimeters, ranked with minimum and 
maximum results as 157.3-185.0 centimeters. These are the re-
sults of the arm span for both sexes; the arm span arithmetic 
average length for boys is 181.36±7.08 centimeters, ranked 
with minimum and maximum results 162.4-197.7 centimeters. 
For girls this was 167.08±5.03 centimeters, ranked with mini-
mum and maximum results 157.5-180.0 centimeters. 

 
Table 1. Anthropometric Measurements of the Adolescents 

Subjects Body Height Range 
(Mean±SD) 

Arm Span Range 
(Mean±SD) 

Male 170.3-198.8 
(180.62±5.88) 

162.4-197.7 
(181.36±7.08) 

Female 157.3-185.0 
(166.77±4.71) 

157.5-180.0 
(167.08±5.03) 

 
The simple correlation coefficient and their 95% confidence 

interval analysis between the anthropometric measurements are 
presented in Table 2. For both sexes correlative relation be-

tween Body Height and arm span is significant (p<0.000), with 
these correlation coefficients (boys 0.812; girls 0.692). 

 
Table 2. Correlation between Body Height and Arm Span of the Study Subjects 

Subjects Correlation 
Coefficient 

95% confidence 
interval 

Significance 
p-value 

Male 0.812 0.577–0.771 <0.000 
Female 0.692 0.507–0.788 <0.000 

 
Table 3. shows the results of linear regression where high 

values of regression coefficient are shown suggesting a positive 
relation (boys 0.812; girls 0.692) which shows that arm span 

predicts Body Height for both Kosovar sexes (boys t=13.792, 
p<0.000, girls t=9.139, p<0.000), which confirms the R-square 
(%) for boys (66.0), and for girls (47.9). 

 
Table 3. Results of Linear Regression Analysis Where the Arm Span Predicts the Body Height 

Subjects 
Regression 
Coefficient 

Standard Error  
(SE) 

R-square 
(%) t-value p-value 

Male  0.812 3.448 66.0 13.792 0.000 
Female 0.692 3.423 47.9 9.139 0.000 
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The relationships between armspan measurements and 
Body Height among the above models is plotted as a scatter 

diagram (Figure 1). 

 

 
Figure 1. Scatter Diagram and Relationship between Arm Span Measurements and Body Height among the Above Models 
 

Discussion 
 
Throughout this work we can proved that the adolescents 

from Central region of Kosovo are very tall with an average of 
180.62 centimeters for boys and 166.77 centimeters for girls. 
The results proved that the adolescents from Central region are 
tall on average, taller than boys population in Southeast region 
in Kosovo with 177.68 centimeters and taller than girls popula-
tion 164.1 (Arifi, 2017), taller than male population in Mace-
donia with 178.10 centimeters and taller than female population 
in Macedonia with 164.58 centimeters (Popovic, Bjelica, Geor-
giev, Krivokapic, & Milasinovic, 2016), and is very closed to 
the data that was reached in the measurement of Serbians fe-
male 166.8 centimeters (Popovic, Bjelica, Molnar, Jaksic, & 
Akpinar, 2013), but not taller than male population.  

However, there is a hypothesis that both sexes adolescents 
from Central region of Kosovo did not reach their full genetic 
potential yet, since they have been influenced by various envi-

ronmental factors (wars, in the former Yugoslavia, poor eco-
nomic situation, etc.) in the last few decades (Popovic et al., 
2016). Wherefore, the authors believe that these circumstances 
had a negative bearing on the secular trend in Kosovo, while it 
is expected that the secular changes influencing Body Height 
will ascend in following two decades, comparing it to devel-
oped countries where this trend has already completed such as 
Dutch (Schönbeck et al., 2013). 

The results of this study confirm that the arm span reliably 
predicts Body Height, with significant (p-value 0.000) by linear 
regression analysis based on results achieved for male and fe-
male. The relationship between Body Height and arm span we 
have been able to verify throughout Pearsons’ correlation 
analysis with validity of 95% in male as well as female, which 
have given very high value (0.812 and 0.692) of correlations 
between them. The results of this study confirm the necessity 
for developing height models for each region in Kosovo. 
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A B S T R A C T 
 
Study aim was to analyze the kinematic parameters of the body of the examinees, without competitive experience in skiing, in 

order to determine the competitive efficiency. The participants in this research were 23 male students from the Faculty of physical 
education and sport, aged 22±6 months, who attended the classes in the subject alpine skiing. Examinees were divided into two 
categories, according to duration of the course run, in order to determine whether there is the differences in body segment 
parameters during giant slalom turn. Using Independent Samples t-test we see that the examinees differ on a statistically significant 
level in variables duration of the turn p=0.000, duration of the course run p=0.000 and inclination of the body p=0.030, and that 
the differences are in favor of faster examinees. The analysis of the results in this research has shown that there is a relation 
between the measured body segment parameters and duration of the course run, or that the technique of skiing has a direct impact 
on the competition in alpine skiing. 

 
Key words: kinematic parameters, center of gravity, students, competition  
 
 
 

Introduction 
 
In competitive skiing, in addition to choosing the tactics 

of skiing, there are other factors (specific motor knowledge of 
alpine skiing technique, the ability to maintain certain lines of 
skiing, weather conditions, psychological and physical pre-
paration, start number...) that affect the final result. Z. Hraski 
and M. Hraski (2009) state that for every skier main goal is to 
perform turns, from start to finish, with as much as possible 
efficiency because the slightest error in the technique of 
skiing can affect the loss of speed and therefore the result. By 
rules (FIS, 2011), performance is defined as the shortest time 
from start line to finish line, losing the speed therefore is not 
an option. 

According to the authors (Franjko, Maleš, & Kecerin, 
2006), success in the Alpine disciplines depends primarily on 
the level of the adopted ski specific motor knowledge which re-
quire exceptional skiers agility, coordination, strength and en-
durance. Mujanović, Atiković, Nožinović Mujanović and Nur-
ković (2014) state that the technique of skiing is undoubtedly 
an important factor for rational performance of movement that 
can be easily determined by careful observation of skiers by the 
examiner because exact knowledge of movement execution and 
highly differentiated tactile and kinesthetic sensations and anti-
cipation of external circumstances are the factors that enable a 
skier to apply the optimal technique in unpredictable conditi-
ons. It is obvious that the evaluation of the efficiency of the ski 
turn execution and the final results of the race can be made with 
an adequate assessment of the parameters of the body during 
the execution of turns.  

Since the competition in alpine skiing is increasingly inter-
esting for recreational. In this study we will analyze the kine-
matic parameters of the body of the examinees, without com-

petitive experience in skiing, in order to determine the com-
petitive efficiency. 
 
 
Methods 
 
Participants  

The participants in this research were 23 male students 
from the Faculty of physical education and sport, aged 22±6 
months, who attended the classes in the subject alpine skiing. 
The teaching process of the subject alpine skiing that takes 
place in the winter semester of the third and fourth year of uni-
versity studies contains exercises in the form of a field course 
for 30 hours during the semester and lectures for 30 hours dur-
ing the semester. The first course of elements of basic ski tech-
nique lasted 7 days. The second course of elements of advanced 
ski technique took place a year after the first course, and also 
lasted 7 days, after which the examinees access the competi-
tion. Ski lessons were executed by 3 teachers following the 
identical program. None of the examinees had prior experience 
with skiing and giant slalom (GS) competition. All students 
from the sample were without expressed morphological, motor 
and psychological aberration and they were able to regularly 
attend lectures and courses on third and fourth year of the uni-
versity study. The Ethical Committee of Tuzla University ap-
proved the study and the procedures conformed to the princi-
ples of human experimentation outlined in the Declaration of 
Helsinki. All participants were informed of the procedures and 
potential risks, and gave their written consent to participate in 
testing.  

 
Variables 

Measuring instruments of this study were the body segment 
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parameters during the giant-slalom (GS) turn. The examinees 
were evaluated in: CoGH–height of center of gravity of the 
body–epresented by the distance between the center of gravity 
of the body and the snow surface perpendicular to the fall line, 
TT–duration of the turn–represented by the time elapsed be-
tween the moment when the skier pass the imaginary vertical 
line positioned 2.5 m laterally, before and after the turn pole, 
T–duration of the course run-represented by the time elapsed 
between the moment when the skier start and finish the course 
run, IB–inclination of the body-represented by the angle deter-
mined by line that goes from the CoG to the center of outside 
ski and the line perpendicular to the fall line and HA–hip 
angulation-represented by the angle determined between the 
torso and the upper leg.  

 
Procedure  

Testing was conducted on the slope marked by safety fence, 
with start at an altitude of 490 m and the finish line at an alti-
tude of 325 m, on an incline between 20º and 21º. The giant 
slalom course was with a gate set-up of 13 gates, with distance 
between the gates of 15 meters as a constant value and a hori-
zontal offset of 7 meters between first and second, fifth and 
sixth and eighth and ninth gate and 8 meters between the re-

maining gates. A slope meets all the needs of measurement and 
we approached a noninvasive method for diagnosis (Mejovšek, 
Hraski & Medved, 1997). The area was adequate with all the 
criteria and conditions for carrying out skiing, and suitable for 
the equipment setup. The cameras had enough light as to fur-
ther increase the video quality. Start time was at 19:00. Two 
video cameras recorded the passing of the second gate and all 
parameters are registered when a skier was in the frontal plane 
with a gate observed from a position down by the fall line. The 
reason for the testing of this phase of turn, is because at this 
stage skiers finishing inclination of the body and trying to 
maintain a dynamic balance with hip angulation. 

The acquisition of the video required for kinematic analysis 
was performed with two digital cameras (Casio EX-F1) with a 
frequency of 200 frames per second. The cameras were placed 
at an angle of 90 degrees relative to the plane of recording and 
were at a distance of 10 m (Figure 1). Before the recording, 
there was a preparation that includes calibration of space, with 
calibration frame (200x200 cm) with the purpose that allows 
precise calibration of space in the analysis (Huremović, 
Biberović & Pojskić, 2009). An advanced video analysis pro-
gram Contemplas was used in order to acquire kinematic pa-
rameters (Joerg, Ruediger & Peter, 2007).  

 

 
Figure 1. Shematic Representation of Data Collection Procedures 

 
The data for giant slalom competition was collected during 

the race was performed. For evaluation we used results in 1/100 
s, which the examinees achieved in modified giant slalom race. 
Time is measured by TAG Heuer wireless race timing system 
equipped with start gate, photocell and chronoprinter timer with 
timing calculation (speed) to the 1/100.000 of a second (Heuer, 
2016). 

 
Data analysis 

Data obtained in this study were analyzed using a software 
system for data. We used standard statistical procedures to de-
termine the basic descriptive parameters of variables. Descrip-
tive statistics (M–arithmetic mean, SD–standard deviation, 
Min–minimum value and Max–maximum value) were alculated 
for each variable. Hypothesis that a variable is normally dis-
tributed were checked for normality using KS–Kolmogorov 
Smirnov test. In order to determine whether there are differ-

ences between the groups, based on the time of skiing, we used 
Independent Samples t-test. 

 
 

Results 
 
Reviewing the results of the descriptive statistics (Table 

1) it is noted that the height of center of gravity (CoGH) 
varies from 0.70-0.90 m, duration of the turn (TT) varies from 
2.32-3.60 s, duration of the course run (T) varies from 27.26-
39.90 s, inclination of the body (IB) varies from 31.90º-46.16º 
and hip angulation (HA) varies from 171.79º-178.74º. Ac-
cording to the KS test results (below 1.00), we can see that 
there are no statistically significant differences (p) between 
the obtained distribution of results from a normal distribution 
of results. 
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Table 1. Descriptive Parameters 
 N Min Max M SD KS p 
CoGH 23 0.70 0.90 0.7648 0.05712 0.164 0.113 
TT 23 2.32 3.60 2.9252 0.26082 0.133 0.200 
T 23 27.26 39.90 32.9370 3.95526 0.115 0.200 
IB 23 31.90 46.16 39.0739 4.54978 0.138 0.200 
HA 23 171.79 178.74 174.6526 2.04456 0.103 0.200 

Legend: N-number of examinees; M–arithmetic mean; SD–standard deviation; Min–minimum value; Max–
maximum value; KS–Kolmogorov-Smirnov test; p–level of statistical significance for KS-test 

 
According to duration of the course run (T) that we got for 

each skier (Table 1), based on the value of the M (32.9370), ex-
aminees were divided into two categories in order to determine 
whether there is the differences in body segment parameters 

during GS turn. This variable we named GROUP and the first 
category (1) consists of faster examinees (score lower than 
32.9370) while the second category (2) consists of slower ex-
aminees (score higher than 32.9370). 

 
Table 2. The Results of Independent Samples t-test 

 GROUP N M SD Std. Error M p 
1 12 0.7633 0.06597 0.01904 CoGH 2 11 0.7664 0.04884 0.01473 0.902 

1 12 2.7458 0.15383 0.04441 TT 2 11 3.1209 0.20710 0.06244 0.000** 

1 12 29.7108 1.66994 0.48207 T 2 11 36.4564 2.28804 0.68987 0.000** 

1 12 41.0075 4.66709 1.34727 IB 2 11 36.9645 3.49291 1.05315 0.030* 

1 12 174.1258 1.79710 0.51878 HA 2 11 175.2273 2.22435 0.67067 0.204 

Legend: GROUP 1 faster examinees; GROUP 2 slower examinees;  N-number of examinees for each group; M–arithmetic 
mean; SD–standard deviation; Std. Error M-standard error of mean; p-level of statistical significance **p˂0.01; * p˂0.05 

 
If we look at the results of the mean (M) in t-test (Table 2) 

in used variables, we see that the differences are in favor of first 
group (1), of faster examinees. Results of the Independent 
Samples t-test (Table 2) have shown that the examinees differ 
on a statistically significant level in variables TT p= 0.000, T 
p= .000 and IB p= 0.030. 

 
 

Discussion 
 
Comparing the results of this research with the research Z. 

Hraski and M. Hraski (2009) which was carried out on the 
Croatian National Children Team, entering category for FIS 
races, we can see that M for duration of the turn (TT) was 
1.7296 s which is faster compared to examinees in this study, 
where M for inclination of the body (IB) was 47.8014º which is 
the greater angle compared to examinees in this study and 
where M for hip angulation (HA=was 158.1739º which is the 
smaller angle compared to examinees in this study.  

Gurshman (2005) says that the IB in simple terms is a 
movement of the entire body forward and inward in the direc-
tion of the center of the future turn. He also says that while in-
clining, racer keeps his hips and shoulders level and hips stay 
almost square to the skis in the beginning of the turn and pro-
gressively "open up" into the fall line helping to maintain an 
edge grip and a racer who can carve turns most cleanly while 
holding the tightest line throughout the course will have the 
most overall speed. On the other hand angulation is the result of 
lateral movements of the parts of the body relative to one an-
other and is achieved by abduction/adduction movements of the 
femurs and lateral flexion (NZSIA, 2013). If hip angulation is 
done properly, body mass above the pelvis moves laterally, to-
wards the outside of the turn, shifting more weight to the out-
side ski (Schnellmann, 2015). Angulation serves for maintain-

ing an edge grip when forces build up in a second part of a turn 
and allows the skier to adjust the edge angle without necessarily 
affecting the degree of inclination, as Gurshman (2005) says in 
reality just compliments inclination. 

Based on the above it can be said that the examinees who 
had a faster overall time in this study, based on the ski specific 
motor knowledge, achieve better time of turns and larger angles 
of IB necessary for execution of turns and maintaining balance, 
that is according to mentioned explanation of IB essential for a 
better result in the ski competition. Also since the HA does not 
have statistical significance, and it is said that in reality just 
compliments inclination, it can be said that the speed of skiing 
is conditioned by higher angles of IB and consequently better 
maintaining edge grip throughout the course, while probably 
HA depends directly on the IB with a goal to shifting more 
weight to the outside ski, in the second part of the turn, which is 
necessary to maintain balance through the course. The analysis 
of the results in this research has shown that there is a relation 
between the measured body segment parameters and duration 
of the course run, or that the technique of skiing has a direct 
impact on the competition in alpine skiing. This is also a good 
indicator of the technical efficiency of subjects during the per-
formance of turns, which may in the future be the parameters 
for determining the effectiveness of a technique of skiing, but 
the question is whether examiners and how accurately can 
notice the details of characters, without the use of certain 
technologies. 

This study has certain shortcomings, which are reflected in 
the small number of kinematic parameters. So it is necessary to 
include other parameters that are considered to have an impact 
on the technique of skiing and consequently on the result in 
competition in order to bring even more complete and better 
conclusions and thus facilitate the adoption of ski knowledge 
and results in ski competitions. 
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A B S T R A C T 
 
The main aim of the research was to identify a level of quantitative changes of the strength of kicking the ball with fifteen years 

old football players under the influence of the programmed football training of a six weeks’ preparation period. The training 
programme covered forty-four training units. The research was made on a sample of 120 cadet level football players. To estimate 
the strength of kicking the ball three tests have been used: the strength of kicking the ball with foot, ball on the ground, the strength 
of kicking the ball with foot, ball in the air, the strength of kicking the ball with head. In the area of comparative statistics, we used 
discriminant parametric procedure t-test for big paired samples. It can be concluded that there are statistically significant 
differences in all three variables to estimate the strength of kicking the ball. This confirmed the hypothesis that the expected 
significant positive quantitative changes of situational-motor abilities influenced by the proposed model of training in preparation 
period with fifteen years old football players. The authors were guided by the fact that this kind of training program in preparation 
period is very effective in terms of raising the strength of kicking the ball level with fifteen years old. The obtained results can be 
directed towards innovation plans and programs in the preparation period, and the adaptation of the same needs of the respective 
population. 

 
Key words: football, effects preparation period, strength of kicking the ball 
 
 
 

Introduction 
 
Football is a sport that is characterized by numerous and 

varied complex dynamic kinesiology activities that are charac-
terized by a large number of cyclic and acyclic movements 
(Gardasevic & Bjelica, 2013). It is evident that all four mo-
ments of play, possession of the ball, the opponent’s possession 
of it, the transformation after winning the ball and the transfor-
mation after losing the ball depends on the ability of players to 
perform certain movements of varying intensity, in different di-
rections and the different sections of the field (Gardasevic & 
Bjelica, 2014). They must have developed basic and specific 
motor abilities (Gardasevic, Bjelica & Popović, 2015). One of 
the situational motor skills, which should be at a high level, is a 
strength of kicking the ball. 

Most of the elements in football game, especially those 
with the ball, are very complex. For their improvement and im-
peccable application in the game, it is neccessary first to have 
the whole motor preparations. The physical strength has a great 
importance in football (Gardasevic & Goranovic, 2011). A spe-
cific strength with football player is reflected by the strength re-
flection while jumping, the pushing strength with sprint, 
strength of stopping and pushing while changing the moving di-
rection, strength of kicking by foot and with a head, strength of 
throwing the ball with a hand, stability on the ground and in the 
air, in duels (Gardasevic, 2010). One of the factors that affect 
the strength is the football players is their age. In child’s devel-
opment, the strength increases with increasing a muscle size. 
Psychomotor strength, primarily static and repetitive, according 
to some authors is 50% innate, and systematic training can have 
a significant effect on it (Gardasevic, Bjelica, Milasinovic, & 
Vasiljevic, 2016).  

The main objective of this study was to determine the level 
of quantitative changes of strength of kicking the ball in foot-
ball cadet level, under the influence of a programmed football 
training which included one preparatory period of forty-two 
days. 
 
 
Methods 
 

This was a longitudinal study with an aim that in the two 
time-varying points determine quantitative changes of strength 
of kicking the ball in football cadet level (15 year±6 months) 
under the influence of programmed training process, which in-
cluded a summer preparation period for the competition season 
in a unique cadet league of Montenegro and the cadet league 
middle region of Montenegro. The training program lasted 42 
days and was carried out on the auxiliary football field of FC 
Sutjeska Niksic. The training program included 44 trainer units, 
within which 8 friendly matches were played.  

For data processing only the results of those respondents 
who have undergone a complete program of work and who 
have joined the initial and final measurement are taken. This 
study included a sample of 120 young cadet football players of 
4 teams, all from Niksic. Before programmed work all respon-
dents had passed medical check-ups to make sure they could 
access the training process. When selecting the instruments 
(tests) it was taken into account that they meet the basic metric 
characteristics, which means the appropriate age and objective 
material and spatial conditions. For the assessment of strength 
of kicking the ball the following tests were used (Gardasevic, 
2010; Gardasevic & Bjelica, 2012): 1. The strength of kicking 
the ball with foot, ball on the ground (SKBG), 2. The strength 
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of kicking the ball with foot, ball in the air (SKBA), 3. the 
strength of kicking the ball with head (SKBH).  

Considering that these are a cadet age players (15-year-
olds±6 months), in a sensitive period of psychophysical devel-
opment, program is tailored specifically to their age, taking into 
account the time spent in the previous training process. Time 
structure of the training ranged from 60 to 120 minutes, de-
pending on the goals and objectives of the training unit and it 
was divided into 3 phases:  

• Introductory-preparatory part (25-30% of the duration 
of training)  

• The main part (60-65% of the duration of the training) 
• The final part (up to 10% of the duration of training) 
 
In the introductory-preparatory part of the training the em-

phasis was on raising the operating temperature in children. As 
a tools some various elementary games with a ball were used 
that enabled work on the elementary basics of technique and 
tactics, also the various polygons with exercises coordination 
were used. A variety of games and exercises to increase joint 
mobility and strengthen muscles also applied at this stage.  

At the first stage of the main part of the training the inten-
sity is slightly increased compared to the warm-up phase and 
the training program was implemented through a variety of ball 
games. With a game method, the respondents were taught and 
practiced football skills through a large number of repetitions. 
At the second stage of the main part of the training the players 
mostly had a free game on two goals that allowed them some 
creative activities and highlight of individual, imagination, in-
dependent thinking and hard work, applying the elements that 
teach by the method of the game from the first stage of the 
main part, and thus strengthening the willing quality. At this 
stage of the training the intensity was the greatest. At the final 

part of the training the task was lowering the physiological 
curve to an optimum level, and low-intensity activities were 
used: stretching and relaxation exercises, competitive game of 
penalty kicks, free kicks.  

Data obtained from the survey were analyzed using de-
scriptive and comparative statistics. In the area of descriptive 
statistics for each variable both in the initial and the final state 
central and dispersion parameters were processed as well as 
measures of asymmetry and flatness. The hypothesis of normal 
distribution of results was tested on the basis of Kolmogorov 
and Smirnov test. In the area of comparative statistics, to de-
termine differences in the variables used to estimate the 
strength of kicking the ball at the start (initial state) and at the 
end (final state) of the training program in the preparation pe-
riod, we used the discriminative parametric procedure Student's 
t-test for large dependent samples. 

 
 

Results 
 
In Tables 1 and 2 are shown the basic descriptive statistical 

parameters of variables for estimations of the strength of kick-
ing the ball in the initial and final measurement, where the val-
ues of central and dispersion tendency were calculated: arith-
metic mean (Mean), standard deviation (Std. Dev.), standard er-
ror of arithmetic mean (Std. Error), the coefficient of variation 
(CV%), minimum (Minimum) and maximum (Maximum) val-
ues, the range of results (Range), the curvature coefficient 
(Skewness) and elongation (Kurtosis), as well as the values of 
Kolmogorov and Smirnov test (K-S test) .  

First the central and dispersion parameter of variables for 
assessing strength of kicking the ball in the initial state were 
analysed (Table 1). 
 

Table 1. Central and depression parameter of variables for assessing strength of kicking the ball in the initial state 

No. Variables Mean 
Std. 
Dev. 

Std. 
Error CV% 

Mini-
mum 

Maxi-
mum Range 

Skew-
ness 

Kurto-
sis 

K-S 
test 

1. SKBGI 13.66 2.83 0.26 20.72 7 20 13 0.02 -0.42 0.08 
2. SKBAI 11.21 2.32 0.21 20.72 7 16 9 0.03 -0.96 0.02 
3. SKBHI 7.19 1.15 0.11 16.03 5.10 9.40 4.30 0.27 -0.85 0.32 

Legend: SKBGI - The strength of kicking the ball with foot, ball on the ground initial state; SKBAI - The strength of 
kicking the ball with foot, ball in the air initial state; SKBHI - The strength of kicking the ball with head initial state 

 
By analysing central and dispersion parameter of variables 

for assessing strength of kicking the ball in the initial state – 
values of Kolmogorov and Smirnov test shows that the results 
are normally distributed. The coefficient of variation and range 
have a little higher value, but still the results belong to ho-
mogenous sets. Slightly positive values of skewness in two 
variables, the strength of kicking the ball with foot, ball on the 
ground (SKBG) and the strength of kicking the ball with foot, 

ball in the air (SKBA), are showing that the results have mini-
mum lean to the side of the weak, it is almost perfect symmetry. 
The values of kurtosis indicate a slight curvature of the curve 
distribution of results and a slight scattering of results.  

Central and dispersion parameters of variables for estima-
tion of the strength of kicking the ball in the final measurement 
showed the following values (Table 2)  

 
Table 2. Central and dispersive parameters of variables for estimation of the strength of kicking the ball in the final state 

No. Variables Mean 
Std. 
Dev. 

Std. 
Error CV% 

Mini-
mum 

Maxi-
mum Range 

Skew-
ness 

Kurto-
sis 

K-S 
test 

1. SKBGF 18.62 2.80 0.26 15.02 14 25 11 0.19 -0.83 0.07 
2. SKBAF 15.96 2.44 0.22 15.31 11 21 10 -0.14 -0.84 0.02 
3. SKBHF 8.02 1.12 0.10 13.96 6.10 10.10 4 0.31 -0.97 0.14 

Legend: SKBGF - The strength of kicking the ball with foot, ball on the ground final state; SKBAF - The strength of 
kicking the ball with foot, ball in the air final state; SKBHF - The strength of kicking the ball with head final state 

 
By analyzing the central and dispersive parameters of vari-

ables for estimation of the strength of kicking the ball in the fi-
nal state – it is visible that the results are improved comparing 
to the initial state, that are quite homogeneous with respect to 

the initial state even though the range of scores in the variables 
is still a quite large. Skewness and kurtosis values are in the 
range of - 1 to + 1, which means that there is no statistically 
significant tilt angle and elongation compared to the normal 
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distribution. The values of Kolmogorov and Smirnov test 
shows that the results are normally distributed in all three vari-
ables.  

To determine the statistical significance (significance) of 
differences in arithmetic means (partial quantitative changes) of 
variables for estimation of the strength of kicking the ball, the t-

test was applied to for large dependent samples. The values of 
t-test were on the level of significance (Sig.) from 0.01 
(p≤0.01) in all the variables for the evaluation of strength of 
kicking the ball. The differences of arithmetic means of the ini-
tial and the final measurement of variables for evaluating 
strength of kicking the ball are shown in Table 3.  

 
Table 3. The values of t-test between the arithmetic means of the initial and the final measurement of variables for evaluating 

strength of kicking the ball 

 Variables Mean 
Std. 

Deviation 
Std. 

Error Correlation T-test Sig. 
SKBGI 13.66 2.83 0.26 Par 1 SKBGF 18.62 2.80 0.26 0.95 -60.23 0.00 

SKBAI 11.21 2.32 0.21 Par 2 SKBAF 15.96 2.44 0.22 0.93 -58.39 0.00 

SKBHI 7.19 1.15 0.11 Par 3 SKBHF 8.02 1.12 0.10 0.96 -27.93 0.00 

 
Numerical value of t-test shows that also a statistically sig-

nificant improvement occured in tests for the evaluation of the 
strength of kicking the ball with foot, ball on the ground 
(SKBG) and the strength of kicking the ball with foot, ball in 
the air (SKBA), and by a numeric value smaller but still statis-
tically significant improvements with respect to these two vari-
ables, with the variable the strength of kicking the ball with 
head (SKBH), as expected, as players of this age still have 
some latent fear of the hitting the ball with a head, which 
eventually disappears and only later show a significant im-
provement in this variable to estimate the strength of kicking 
the ball. Based on the results gained it can be noted that there 
are statistically significant differences in all variables for esti-
mation of the strength of kicking the ball, and therefore can be 
said that there was a statistically significant positive partial ef-
fect of the training program in the preparation period, and the t-
test values were significant at the reliability level p <.01 for all 
variables for estimation of the strength of kicking the ball. 

 
 

Discussion 
 
The aim of this study was to, based on the training work 

program of forty-two (42) days, determine the level of trans-
formation of the strength of kicking the ball with cadet football 
players, under the influence of a scheduled football training that 
included one preparatory period. This study included a sample 
of 120 young cadet football players of 4 teams, all from Niksic, 
competing in a unique Montenegrin cadet league and in the 
middle region league of Montenegro. On the basis of the ob-
tained parameters it can be concluded that the statistically sig-

nificant partial quantitative effects (changes) in all the variables 
for estimation of the strength of kicking the ball obtained as a 
result of the training program applied in the preparation period. 
The method of work that has been applied in this training pro-
gram abounds with exercises dominated by powerful explosive 
movements, so that the positive transformations are not unex-
pected (Gardasevic, Bjelica, Vasiljevic, 2017). In this age, it 
comes to an increase in biological growth and development of 
muscles, increase of muscle cross-section, which can certainly 
contribute to positive results (Gardasevic, Bjelica & Vasiljevic, 
2016).  

Based on the results of t-test for large dependent samples, 
with the variables for estimation of the strength of kicking the 
ball the statistically significant differences were determined in 
all pairs of variables between the initial and final states, at the 
level of statistical significance (significance), p <0.01. It can be 
concluded that the training program of work in preparation pe-
riod has led to the positive transformation in all variables that 
were estimating, by the structure of a hypothetical setting of the 
models, the strength of kicking the ball. In this research, the 
authors were guided by the fact that such a training program of 
work in preparation period is a very efficient way of working in 
terms of raising the level of strength of kicking the ball with 
cadet football players. The authors conclude that the summer 
period of 42 days, at cadet football players, with such training 
work program, is optimal for lifting the strength of kicking the 
ball to the level required for the competition. The gained results 
can be directed towards innovation of plans and programs of 
work in the preparation period, and adjusting the same to the 
needs of the population concerned. 
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A B S T R A C T 
 
Croatian junior wrestler won a bronze medal at the European Championship 2016 year. Considering the potential of our 

wrestlers there is an obvious need of technical and tactical analysis so our juniors and seniors U23 wrestlers would be able to 
achieve even better results. Match analysis were conducted by LongoMatch 0.20.1. Seven matches of Croatian wrestlers were 
analysed. Time parameters, score efficiency, technical efficiency and tactical structure were observed and analysed from the aspect 
of attack and defence phase and successful/unsuccessful techniques. This paper shows descriptive parameters and competitor 
efficiency were calculated. The results show a great number of positive score in a standing position in relation to parterre position. 
The parameters of competitive efficiency (0.49 points per minute) show better attacking efficiency (1.32 points per minute) in 
relation to defence efficiency (0.83 points per minute). Croatian wrestlers achieve less score per minute in relation with elite 
wrestlers, but it is visible a significant progress in technical and tactical efficiency in relation in the past three year. According to 
place realization of technique, Croatian wrestlers realized more technique in the center, while opponents realized technique in the 
zone and moving to the zone. Further analysis of efficiency and individualisation training will improve efficiency of Croatian 
national wrestlers. 

 
Key words: productivity, technical-tactical, Greco-Roman, standing position  
 
 
 

Introduction 
 
Junior European wrestling championships (JEWC) are 

maintained every year under the World wrestling federation 
(United World Wrestling – UWW) organisation. The UWW 
(2017) define junior age between 18-20 years and seniors U23 
age between 19-23 years. On previous European champion-
ships, Croatian wrestling national team achieved significant re-
sults such as junior European champion Dominik Etlinger 
(2012), silver medallist (seniors U23 age) Antonio Kamen-
jasevic (2015) and bronze medallist Ivan Huklek (2016). Fol-
lowing the excellent results, it is evident that medal winning is 
constant in junior and seniors U23. Junior European Greco-
Roman wrestling championship was held in Bucharest (Roma-
nia) from 20-22 June 2016. Croatian national wrestling team 
performed at this championship with three wrestlers, one of 
them is Ivan Huklek, a bronze medallist in up to 84 kg cate-
gory. Considering the potential of Croatian national wrestlers 
(juniors and seniors U23), to improve technical-tactical effi-
ciency at European and World championships and achieve a 
model technical-tactical values of top wrestlers, there is a need 
of technical-tactical analysis. Effectiveness is defined as ob-
taining certain technical points for making a technical-tactical 
combination (Lopez-Gonzalez, 2013). Modern and attractive 
wrestling consider a high level of technical-tactical efficiency 
in standing and parterre. Modern highly-qualified wrestler is 
characterised by aggressive attack tactics, tendency to techni-
cal, physical and psychological superiority over a rival, and the 
ability to make quick decisions in extreme conditions during 
the intensive fight (Grigoryan, Lavrichinko & Gomboev, 2011). 
Determination of technical-tactical parameters is possible with 
notational analysis. Notational Analysis (also called “Match 

Analysis”) uses means to record critical events (movements, 
situations, interactions, techniques and tactics, even interven-
tion of referees) in which performance can be quantified in a 
consistent and reliable manner (Lopez-Gonzalez, 2013).  

The aim of this paper was to determine technical-tactical ef-
ficiency of Croatian national wrestlers at Junior European 
wrestling championship in 2016. Data analysis will determine 
score efficiency, technical (attack and defense) efficiency and 
tactical structure of Croatian national wrestlers. 
 
 
Methods 
 

Match analysis were conducted by LongoMatch 0.20.1. 
software package (Copyright ©2007-2010 Andoni Morales 
Alastruey). Seven matches of Croatian national wrestlers were 
analyzed. Time parameters, score efficiency, technical effi-
ciency and tactical structure were observed by attack and de-
fense aspect as well as successful and unsuccessful technique. 
This paper shows descriptive parameters and competitor effi-
ciency was calculated.  

Time parameters were obtained by calculating match time 
of each wrestler. Score efficiency was observed by summing 
achieved and loss points in all matches which represent wres-
tlers’ productivity. Some authors (Tünnemann, 2013; Lopez-
Gonzalez, 2013) define productivity, quality of wrestlers (WQ) 
and attacking efficiency as a number of achieved points per 
minute. Negative quality of wrestlers (neg WQ) or defensive ef-
ficiency refers to the number of negative points per minute 
(Tünnemann, 2013). Total efficiency (WQ index) means the 
difference between attacking (WQ) and defensive efficiency 
(neg WQ) (Tünnemann, 2013). 
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Technical structure is established by recording successful 
and unsuccessful technique in standing and parterre, while tac-
tical structure is identified according to the place of performing 
successful technique by Croatian national wrestlers and their 
opponents. 

 

Results 
 
Croatian national wrestlers achieved four wins and three 

loss matches with 32:56 minutes in combats.  

 
Table 1. Descriptive parameters of Croatian national GR wrestlers at European Championship 2016. 
 

win loss summ. 
time 

Point 
structure  

posit. 
points 

negat. 
points 

successful/ 
unsuccessful 

technique 
standing 0 2 0/2 (0%/100%) 
parterre 0 0 0/1 (0%/100%) 
passivity 1 1  
out 0 0  

wrestler 1  
(66 kg) 0 1 6:00 

summary 1 3  
standing 4 4 1/6 (14%/86%) 
parterre 6 2 3/1 (75%/25%) 
passivity 4 0  
out 0 1  

wrestler 2  
(74 kg) 1 1 9:35 

summary 14 7  
standing 26 10 9/2 (82%/18%) 
parterre 2 5 1/1 (50%/50%) 
passivity 0 1  
out 0 1  

wrestler 3  
(84 kg) 3 1 17:21 

summary 28 17  
standing 30 16 10/10 (50%/50%) 
parterre 8 7 4/3 (57%/43%) 
passivity 5 2  
out 0 2  

CROATIA 4 3 32:56 

summary 43 27 14/13 (52%/48%) 
 
As it is obvious from Table 1, Croatian national wrestlers 

realized more positive points then negative points (43 positive 
and 27 negative points). The proportion of all the achieved 

points shows significantly more points in standing (81.40%) 
then parterre (18.60%). Technical efficiency is divided (52% 
successful and 48% unsuccessful technique).  

 
Table 2. Productivity of Croatian national GR wrestlers at European Championship 2016. 
  (tehn.pts/min) (tehn.pts/bout) 

 productivity WQ 
pts/min 

neg WQ 
pts/min 

WQ 
Index 

pts/min 

WQ 
pts/bout 

Neg WQ 
pts/bout 

WQ 
Index 

pts/bout 
standing 0.17 -0.5 -0.33 1.00 3.00 -2.00 
parterre 0.00 0.00 0.00 0.00 0.00 0.00 wrestler 1  

(66 kg) 
summary 0.17 -0.50 -0.33 1.00 3.00 -2.00 
standing 0.86 -0.54 0.32 5.00 2.50 2.50 
parterre 0.64 -0.21 0.43 2.00 1.00 1.00 wrestler 2  

(74 kg) summary 1.50 -0.75 0.75 7.00 3.50 3.50 
standing 1.51 -0.70 0.81 6.50 3.00 3.50 
parterre 0.12 -0.29 -0.17 0.50 1.25 -0.75 wrestler 3 

(84 kg) summary 1.63 -0.99 0.64 7.00 4.25 2.75 
standing 1.07 -0.61 0.46 5.00 2.86 2.14 
parterre 0.25 -0.22 -0.03 1.14 1.00 0.14 CROATIA 

summary 1.32 -0.83 0.49 6.14 3.86 2.28 
 
Table 2 presents efficiency (WQ index) parameters which 

is 0.49 points/min, while attacking efficiency is 1.32 points/min 
and defensive efficiency 0.83 points/min. Furthermore, Croa-
tian national wrestlers achieve 6.14 points/match while oppo-
nents produce 3.86 points/match on them. Individual analysis of 
wrestlers shows greater efficiency of national wrestler 3 in 
standing position against national wrestler 2 who has a greater 
efficiency in parterre.  

Figure 1 reveals similar number of successful and unsuc-

cessful technique in attack (10 successful and 10 unsuccessful). 
Standing attack structure indicates most successful combina-
tion, body drop throws and take downs. Successful combination 
includes take downs (first phase of technique) and backward 
throwing (execution phase).  

Defensive technical structure (Figure 2) indicates that 
Croatian national wrestlers lose the highest number of points with 
take downs (3 take downs), counterattacks (2 counterattack) and 
outs (2 outs), while in parterre that is only 3 gut wrench.  
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Figure 1. Attacking structure and technical efficiency of Croatian wrestlers at European championship 

 
Figure 3 presents performance of Croatian national wres-

tlers mostly at the center, while their opponents do that in the 

zone and moving to the zone. Croatian national wrestlers have 
similar percentage of successful and unsuccessful technique at 
the center and a higher number of successfully performed tech-

niques in moving to the zone and an unsuccessful attempt of 
performing a technique on the zone. Their opponents have a 

higher number of successfully performed techniques in the zone 
and in moving to the zone. 

 

 
Figure 3. Difference between Croatian wrestlers and their opponents in attack place 

 
Figure 2. Technical structure of defence of Croatian wrestlers at European championship 
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Discussion 
 
Results indicate that there is a large number of positive 

points in standing position and a smaller number of points in 
parterre. By changing rules these relations vary, so standing - 
parterre ratio in 2011 (Radchenko, 2012) was 26% standing, 
74% parterre. According to 2013 rules, total number of points 
in parterre was 44.76% and 55.24% in standing (Lopez-Gon-
zalez, 2013; Tropin, 2013). The results of this study are in 
compliance with the existing wrestling rules (UWW, 2017). 
Actual wrestling rules indicate fight without ordered parterre, 
because of that ratio standing-parterre is greater for standing. It 
can be said that changing of the rules impacts mostly on match 
structure and technical-tactical technology preparation as well 
as condition preparation for important competition.  

Points structure in standing position presents points of suc-
cessful technique, but also judge warnings for insufficient 
wrestler activity. According to the actual wrestling rules 
(UWW, 2017), every second referee warning for insufficient 
activity in standing awards 1 point to the opponent. To increase 
the attractiveness of GR wrestling, it is necessary to explore 
ways to make larger strides in the variety of scoring, especially 
techniques from the standing position (Tünnemann, 2016). Out 
of all positive points, Croatian national wrestlers achieved 
11.62% points by warnings, while opponents realized 8.33% 
points. That ratio is the result of greater activity in standing for 
Croatian national wrestlers. However, the activity itself is not 
enough for achieving victory. Comparing successful and unsuc-
cessful technique, we can say that Croatian national wrestlers 
have “wining technique” in standing and parterre because their 
success rate is 75% (category 74 kg – parterre position) and 82 
% (category 84 kg – standing position). The world leading 
wrestlers, as a rule, have several “winning move” techniques, 
and the “winning move” attack efficiency index is 80-100% 
(Grigoryan, et al., 2011).  

Comparing data (Table 2) with previous research (Tropin, 
2013) it is evident that Croatian wrestlers have great effective-
ness then winners in final matches at European Championship 
with 5.6 points, and similar (6.8 pts/match) like wrestlers at 
World championship (Tünnemann, 2013). Croatian national 
wrestlers at category 66 kg, 74 kg and 84 kg have similar WQ 
as well as medal winners at World championship (World 
champion at 66 kg = 1.86 pts/min; 74 kg = 1.57 pts/min; 84 kg 
= 1.73 pts/min). NegWQ and WQ of Croatian national wres-
tlers is significantly lower then World champions at the same 
category. Croatian national wrestlers defence efficiency is of an 
individual character. The cause of significantly poorer defence 
efficiency can be insufficient mental preparation (increased 
anxiety and insufficient focus) and not knowing the situation 
for achieving advanced grips before the opponent. By prompt 
recognition and using of outside grip, it is possible to prevent 
opponents in tactical action and performing their winning tech-
niques.  

WQ ratio of the first 12 team is 0.47/1.18 pts/min, neg WQ 
is -0.82/-0.31 pts/min and WQ index ratio is 0.87/-0.26 pts/min 
(Tünnemann, 2013). Comparing these results and our results, 
we can say that Croatian national wrestling team have an aver-
age wrestling WQ index, poorer neg WQ, and also greater WQ 
then World wrestlers. The cause for that can be the change of 
scoring method (UWW, 2014) and better efficiency of Croatian 
national wrestlers at European and World championships com-
paring with previous research (Slacanac, Baic, Starcevic, Sun-

jerga & Penjak., 2016). Poorer defence efficiency can be the re-
sult of insufficient adaptation on fighting in standing position 
and inadequate moving toward to the zone in attacking phase. 

Technical structure/attack efficiency of World champions at 
category 66, 74 and 84 kg (Tünnemann, 2013) indicates that the 
most common technique are take downs, throws and gut 
wrench. Technical structure of Croatian national wrestlers re-
fers to combination (take down – backward throwing), take 
downs and side (head) throwing. Considering the differences 
compared to the World champions, we can say that Croatian 
national wrestlers have their “winning technique”. The “win-
ning move” attack technique is the basis of individual style of 
the fight (Grigoryan et al., 2011). Methodology of the “winning 
move” technique formation in the individual mastership of be-
ginners and experienced wrestlers is considered to be relevant 
(Grogoryan et al., 2011). Individual approach of specialization 
of “winning techniques”, by applying various tactical prepara-
tion and combining techniques can promote attacking effi-
ciency of Croatian national wrestlers. Recent analyses, devel-
oped after 2013 rules modification, showed that the decisive of-
fensive actions were applied in parterre situations – especially 
gut wrenches techniques and derivatives of suplex movements 
(Miarka, 2016). Technical structure of Croatian national wres-
tlers in parterre is in compliance with previous study (Miarka, 
2016; Tünnemann, 2013; Lopez-Gonzalez, 2013).  

No matter the level of technical preparedness, in order for 
effective technique to be at a wrestler’s disposal, its execution 
is impossible without appropriate tactic preparedness (Tropin, 
2013). Tactical structure of Croatian wrestlers in standing posi-
tion at European championship shows smaller number of suc-
cessful technique in zone and moving to zone and greater num-
ber successful technique at the center. Comparing these results 
with their opponents’, it can be seen that opponents realized 
greater number of successfully performed technique in zone 
and moving to the zone. According to these differences it is 
necessary to pay more attention to coordination of arms and 
legs moving forward, achieving advanced grips and fighting on 
the zone with emphasis on specialization of technical-tactical 
elements.  

In accordance with the aim of this paper, it was necessary 
to determine competitor efficiency (score, defence and attack 
efficiency) of Croatian national wrestlers at Junior European 
wrestling championship in 2016. It is found that Croatian na-
tional wrestlers generate more points in standing position then 
parterre. Higher number points was achieved by combining 
techniques (take downs – backward throws), take downs and 
side (head) throws, while gut wrench is the most common tech-
nique in parterre. Comparing obtaining results with the values 
of juniors at World wrestling championship (Tünnemann, 
2013), it is visible that Croatian national wrestlers generate less 
points per minute (WQ index) and have poorer defence effi-
ciency (negWQ), but it is visible a significant progress in tech-
nical-tactical efficiency in relation with previous research (Sla-
canac et al., 2016). The difference in technique execution place 
was visible. Croatian national wrestlers successfully performed 
more techniques in the center, while their opponents success-
fully performed techniques in the zone and moving to the zone. 
According to the results, it is necessary to have individualised 
training with emphasis on improving defence efficiency, ag-
gressive fighting and increasing rhythm and tempo fighting in 
the zone and moving to the zone. 
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A B S T R A C T 
 
The new economy has brought new meaning to the brand, which is characterized by a brand, but also has a human touch, 

turning into an emotional brand. Alternative branding strategies put emphasis on brand experience in terms of emotional, holistic 
and socially responsible. Bottled water has become the world's "liquid gold" in the last 40 years, because it is a natural product, 
which is made with minimal costs. The paper develops the idea to perform a kind of humanization and the introduction of a new 
emotional brand of bottled water on the market, which will bear the name "Aqua F.I.F.A" designed label of FIFA international 
organizations, as well as the roof of the organizers of the most important football events in the world and the label of the national 
team. This paper will analyze in detail the market opportunities and prospects of introducing a unique sports brand, on the 
emotional aspect, with the use of effective marketing communication strategy. 

 
Key words: brand, strategy, sports brand, communication 
 
 
 

Introduction 
 
Brands provide complete sensory and emotional experi-

ence, and their strength is also reflected in the fact that con-
sumers are sometimes so familiar with the brand that they are 
able to identify with it; sometimes they become 'obsessed' 
with their favourite brand, as well as the brand provides a 
feeling of more value. For this reason, the emotional brand-
ing, as a new approach, shifted the focus from the unique 
features of the product to a deeper understanding of the con-
sumer. Today it is expected that brands have a proactive role, 
communicating with consumers from many different aspects 
(Gobe, 2006). Consumers’emotional attachments to a brand 
might predict their commitment to the brand (e.g., brand loy-
alty) and their willingness to make financial sacrifices in or-
der to obtain it (Thomson, 2005). Sport marketing consists of 
all activities designed to meet the needs and wants of sport 
consumers through exchange processes (Mullin, Hardy, & 
Sutton, 2014). Some authors (Kahle & Riley, 2004) considere 
that sports marketing comprises three different sphere of ac-
tivity as follows:  

• Marketing watching sports as a leisure industry (con-
stant aspiration for forming a wide audience, the sports 
and by increasing the level of interest in sports people); 

• Marketing in sports aims to increase citizens' participa-
tion in sports activities (motivation of people to partici-
pate in sports, recreation, sports or volunteer engaged in 
different ways); 

• Marketing seeks to connect with the sport, promote and 
selling products that have nothing to do with sports. 

 
Essentially, the idea is to make a kind of "humanization" 

and to introduce a new emotional brand in the market of water, 
which will be called "Aqua F.I.F.A", designed by FIFA label, 
an international organization that is the roof of the organizers of 
the most important football events in the world and the label of 

the national teams.The bottled water market in the last five 
years has increased by about 35% at the global level, dictated 
by young consumers, who are becoming increasingly aware of 
the importance of proper nutrition in maintaining health; how-
ever, water with additives, they say, is not healthy to the extent 
that it is advertised for it is low in vitamins. The European 
Commission in the document "The EU & Sports Matching Ex-
pectations" notes that about 60% of the citizens of the European 
Union deal with some type of sport or recreation. The approxi-
mately 700.000 sports clubs of Europe engage around 70 mil-
lion athletes and around 10 million volunteers. On the eco-
nomic front, the European Commission estimated that in 
Europe sport generates a turnover of about 400 billion euro or 
3.7% of EU GDP and employs 4.5% of the workforce.  

The primary strategic objective that we set refers to the 
creation of a new and unique brand before the start of the big-
gest events of the World Cup - "World Cup 2018- Russia", 
which will have a vision to be a leader in the field of non-car-
bonated bottled water on the sport and the broader market. 
 
 
Methods 
 

The mission of the brand would be the production of high 
quality water with the brand name "Aqua F.I.F.A.", which will 
be, with quality and design, able to enter the hearts of consum-
ers, to achieve trust and loyalty. Collection of relevant data was 
performed from written sources and personal testing. We used 
the methods of collecting and analyzing primary and secondary 
data, available in electronic and printed sources. Pest analysis 
was performed on competitive environment, with the aim of 
testing the significance of introducing new sports brand on the 
market, before a major sporting event starts. Marketing mix and 
communications plan are proposed as well. 

 
 



 
 
M. Jankovic: The Concept of Emotional Branding in Sport, Sport Mont 15 (2017) 2: 49–52 

 50 

Results 
 
The competitive advantage of our products is reflected in 

the fact that there is no brand in the bottled water that bears the 
symbols of the national team and is directly related to football. 
The new water plant, which will cost about 30 million euro, 
with operating costs 0.34 euro per cubic meter, is a profitable 
investment. We have to set time goals: short-term (up to one 
year) - take the leading position in the production and sale of 
water; medium-term objectives (an interval of one to five years) 
- a strong penetration in the world market; - Long-term goals (a 
period longer than five years) - leadership in the penetration of 
the global market. It should be noted that the non-carbonated 
bottled water is, because of the nature of the product and the 
most reasonable prices, one of the few categories of products 
that are almost entirely consistent in ranking of the most used 
and favorite brands. 

The attractiveness of the introduction of the product before 
the World Cup is high, considering that it is a highly profitable 
and glamorous event, appealing to sponsors and advertisers, 
and as such attracts audience of millions. By Pest analysis, we 
analyzed the geographic, demographic and behavioral factors 
and come to the following conclusions: 

 
Geographical factors: 

Direct geographical area of sales: Europe, Asia; The total 
population is: Europe (740 million) and Asia (4.000.000.000); 
Demographic factors: Consumption of non-carbonated water in 
the last 50 years has tripled; The main customers are the fans, at-
hletes, supporters as the primary group, then: women (about 51% 
of women in the total population), men who lead a healthy life; 
This attitude is changing over time (current ratio of men compa-
red to women in the world is 100:101.8); Target customers are 
fans, as the primary group and the general population, as secon-
dary as well; Priority target in the secondary group are married 
women with a high level of education, with children. The most 
frequent populations of women who consumed water is from 20 
to 70 years; Number of stadiums in Europe 58, the capacity of: 
3.541.870; Number of teams at the World Cup: 208+1; The 
number of teams in the finals: 40; Number of stadiums at the 
World Cup - "World Cup 2018 - Russia”: 3 ready, 12 under con-
struction. Capacity place: 666.269; World Cup 2018 matches will 
be played in Russia on 12 stadiums, of which two are located in 
Moscow, at a stadium in St. Petersburg, Samara, Saransk, 
Rostov-on-Don, Sochi, Kazan, Kaliningrad, Volgograd, Nizhny 
Novgorod and Yekaterinburg; 64 matches will be held and the fi-
nals will be at Luzhniki Stadium; Research shows that one third 
of Russians plan to watch live WC 2018 matches, 50% of them 
think the championship is an unique event in the history of the 
country, and 79% have already noticed positive changes in Rus-
sia, related to the championship; Final World Cup 2014 in Brazil 
was watched by over a billion people worldwide, which is about 
the size of this event; The organizers have created 600.000 ac-
creditation for fans (primary target group); The expected number 
of tourists: 2.000.000; Special level benefits by the organizers are 
the provision of fans: bought ticket for the match will have a visa 
function for fans that come from countries that have a visa re-
gime with Russia; Convenience for sale; Organized free transport 
for fans to the stadium; Fun-Zone for fans who will not be able to 
watch matches in stadiums. Such places will appear in many citi-
es of the country, from the western borders of Russia to Siberia 
and the Far East. 

 
Behavior factors: 

The average salary in the world is $ 1.480. The highest 

minimum wage in Europe is 1.923 euro in Luxembourg and the 
lowest in Bulgaria 184 euro; The average cost of packaging 
water is € 0.35 (0.33 l PET); Revenue growth of manufacturer 
of water from year to year (the world's largest manufacturers of 
water are: Veolia Environment (France), with revenues of $ 
49.519 million, followed by Suez Environment (France), with 
revenues of $ 17.623 million, followed by ITT Corporation 
(USA) with revenues of $ 10.900 million, etc.; The cost of liv-
ing of the population increases significantly. 

Product designs (Kotler, 2006), represents an element of 
differentiation in relation to competing products, and thus be-
comes a source for gaining and maintaining a competitive ad-
vantage in the market. Sports products can be tangible and in-
tangible (material or immaterial, consistent or lacking sub-
stance). In practice wrongly equate a sports product and ser-
vices (or between them do not make differences relating to: un-
derstanding of the element to be, the core, and the core func-
tional usefulness sports products, term expectations of the audi-
ence in the form of sports results) with a single sports event; 
talk about image sports brand (Dugalić, 2008). 

The bottle design is modern, with a series of different pat-
terns, suitable for holding in the hand, transparent packaging 
and stable bottom, which is characterized by the so-called 
brands "Quiet waters". In the colors of the national team over 
the green background, which resembles a grassy bottom and 
football sports brand, the brand Aqua F.I.F.A. tends that the 
national character enters the hearts of consumers. The green 
color of the brand gives tranquility, reminiscent of the grassy 
surface and much differentiated element in the competition 
(Figure 1). 

 

 
Figure 1. Proposed look of bottle water PET 0.33l 

 
The visible elements of the brand "Aqua F.I.F.A. " in-

cludes: 
1) Name - Aqua F.I.F.A. (Water points to forceful name 

F.I.F.A.); 
2) Slogan (during the campaign for the World Cup the slo-

gan "To score more" is suggested); 
3) Logo stylizes force, security, competence, through the 

gray and blue and integrity through white; 
 
The invisible elements include: 
1) value that promotes the brand: healthy living, sports, 

quality; 
2) Basically, a brand should be in the minds of consumers 

when buying products emphasizing that consumers are 
making healthy and good choice. 
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Discussion 
 
We investigated which features our new brand would have 

and we defined its portfolio, designed for specific target groups. 
The organization of the world's biggest event in football, "the 
World Cup 2018 - Russia" will allow popularizing the brand 
Aqua F.I.F.A. as excellent circuit of water, healthy living and 
sport, oriented to a broad market segment. (Categories of peo-
ple: from the youngest to the oldest age). Product portfolio that 
meets the needs of consumers of different affinities would in-
clude the following products: 

1) Aqua F.I.F.A. -For General consumption 0.3 l PET, 0.5 
l, PET 1.5 l, Water cooler program 19 l; 

2) Aqua F.I.F.A. - For HoReCa system: Glass 0.25 l, 0.75 l 
Glass, 

3) Aqua F.I.F.A Life - For the older population, 0.3 PET 
0.5 l PET 1.5 l, 

4) Aqua F.I.F.A Kids - For children and youth 0.3 PET 0.5 
l, 1.5 l PET. 

 
Marketing orientation of our brand would refer to the cate-

gories and subcategories of products (water - categories, with 
subcategories - water for children, water for athletes, and water 
for the older population). Proper targeting of target groups and 
sub-groups should comprise strategic planning and co-ordina-
tion and implementation of quarterly and monthly plans, with 
the introduction of differentiation in product mix in terms of 
categories and subcategories of the product water. Part of the 
investment should be focused on non-sporting brands under the 
name "Aqua F.I.F.A" (T-shirts, caps, hats, transparent scarves, 
umbrellas, umbrellas, lighters, flags, etc.). 

Our primary target groups are: fans, supporters, sports 
clubs, and secondary: women, men, children, athletes, the eld-
erly, hotel and catering chains, retail, wholesale. Much of the 
investment is necessary to direct to large customers, retail and 
HoReCa sector. Target groups, with a new product (e.g. Aqua 
FIFA Kids, without and with different flavors), may be the 
children from primary and secondary schools. Target groups of 
the product Aqua Detox FIFA, may also athletes, while Aqua 
FIFA Life could be offered to elder individuals that take care of 
health. In terms of hyper competition, it is necessary to intro-
duce differentiation of marketing activities on and off on the 
premises with a focus on emotional branding its own brand. 

Product Aqua F.I.F.A, in terms of quality, would be low-
mineralized water, which is characterized by the following 
features: temperature at the source, the microbiological quality, 
low mineralization, low in sodium, potassium, magnesium, ni-
trate, chloride and sulphate, with about 30 mg/l of calcium and 
100 mg/l bicarbonate. In addition to fulfilling the conditions re-
quired by the Directive 777 of the EU, the product would have 
a low mineral content, in which the concentration of certain 
ions would be below the value determined by the Directive and, 
to Aqua F.I.F.A. water, would be virtually impossible to fit into 
a group, which is dominated by one or more ions, or the pres-
ence of heavy metals and organic matter of artificial origin 
(pesticides, oils, phenols, etc.) could not be proved. We should 
also emphasize that cardiologists very openly recommend the 
use of water as Aqua F.I.F.A., due to its extremely low sodium 
content. Aqua F.I.F.A. would be low - mineral water, to the 
extent that it practically can not be classified in any group of 
water, which is dominated by one or more ions - and as such is 
a rare and there is no serious competitor in global terms. 

Of particular importance is a very low content of iron and 
manganese (<0.01 mg/l). It should be emphasized the fact that 
the low-mineral water with nitrate content below 3 mg/l is very 

rare in the world. Aqua F.I.F.A. would contain nitrates in con-
centrations lower than even 0.65 mg/l. With very low sodium 
content Aqua F.I.F.A. is eminently suitable for everyday use. 
When it comes to pricing, the Aqua F.I.F.A. it is recommended 
using a combination of three methods (integrated approach), in-
cluding: pricing based on costs, competition and market-based. 
(The cost price per liter of carbonated water ranges from 0.28 to 
0.33 €.) The quality and chemical composition has been one of 
the main competitive advantages of Aqua F.I.F.A. water and 
the advantage of being very beginning to be exploited. There-
fore, the general recommendation is that in all modes of com-
munication should emphasize content and quality of water 
Aqua F.I.F.A.  

As G.E. Belch and M.A Belch (2004) asserted that several 
organizations are more towards sponsoring events so focusing 
mass target market consists of national and international mar-
kets. Leading FIFA sponsors are: Coca-Cola, McDonald's, Visa 
card, beer Budweiser. World football federation said that it has 
made an agreement with the Qatar television Al Jazeera to sell 
the rights for television broadcasts of matches World Champi-
onships in 2018 and 2022. It is necessary to start from an inte-
grated approach to communications, in order to transmit a clear, 
coherent and consistent message. Also, one of the main rec-
ommendations is that, particularly, it must be directed to the fi-
nal customer - pull strategy, and those that apply to communi-
cations with intermediaries (wholesale, retail, distributors,) - 
push strategies. In communication with customers, Name of TV 
Campaigns' Let's be healthy in a healthy environment ", which 
will announce the brand under the slogan" Toward the World 
Cup ". 

Public relations represent a long-term effort of organiza-
tions focused on creating and maintaining good relationships 
and mutual understanding and communication with all impor-
tant stakeholders, which significantly contributes to its accep-
tance in the environment (Verčič, Zavrl, Rijavec, Tkalac & 
Laco, 2004). The objectives of the promotional campaign 
would be: - through the mass media to provide true and timely 
information on the new product; - to implement educational and 
information campaigns in order to provide full and timely in-
formation to various target groups of healthy and create a 
unique brand (especially for fans and tourists, then for secon-
dary target groups); - -mobile and Internet marketing (scratch 
and bet "live"); - to establish a body for monitoring and coordi-
nating communication activities; -to strengthen dialogue with 
all segments of the target group (advertisements, magazines 
about healthy lifestyle, merchandising, contests for children, 
etc. ); - deployment of advertising in stadiums, halls, ethnically 
representations, video screens, subway, outdoor advertising, 
outdoor, web site, social network - advertising of audio and 
visual ways of advertising messages in stadiums - "Minutes for 
Aqua FIFA" - players at half-time with reference to the video 
wall drinking water Aqua FIFA; symbols brand on their jerseys 
and equipment players, as well as the medical stretcher; -sales 
rights to use the names, character, characters and other symbols 
of sponsorship rights of representation in order to achieve ad-
vertising effects; -leader brand sports water should be repre-
sented on the Internet pages: Facebook, Twitter, Google, Deli-
cious, Strumble, My Space, etc.. (agreement on the release of 
banners on social networks); - messages must to be highlighted 
in all places, auxiliary facilities, stadiums, grandstands, tickets, 
equipment, team, office; etc.  

Marketing communication able to efficiently support the 
company in drawing out the favorable consumers feedback 
(Duncan & Moriarty, 1998). The IMC strategically started ap-
preciable when organizations considered IMC as a set of 
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implementations which involve planning, developing, effective 
execution, and evaluation of measurable, coordinated, effective 
brand communications programs interacting over time with 
stakeholders. 

Research persuasive power of the media would not be com-
plete, unless you knew the characteristics of the media audi-
ence, its beliefs, attitudes, interests and lifestyles (Kvejl, 1994). 
Advertising would be passed on to all known international 
broadcasters which have purchased the right to broadcast the 
World Cup in Russia in 2018. Also, in the period before play-
ing the final match in sales would be even bottles which are 
numbered 2022 under the cap, and it would mean that the per-

son who finds it receives free tickets for the finals of the World 
Cup 2022 in Qatar. With the arrival of new products on the 
market, for example, Aqua Kids, Aqua Detox, then 0.75 pack-
ing glass, with better promotion and a competitive price would 
require new commercials, music videos, which would require 
the provision of a product on an annual basis at the local level. 
Advertising on sports channels: ESPN, Fox Sports, Sports 
Club, Sky TV Programmes, Eurosport program, Arena Sport, 
GT Sport and significantly provide space for better promotion 
Aqua F.I.F.A.By strategic planning and implementation of the 
proposed measures, built brand identity of Aqua F.I.F.A. will 
be obtained. 
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Guidelines for Authors 
 

Revised March 2016 
 

*** Please use the bookmark function to navigate within the guidelines. *** 
 
When preparing the final version of the manuscripts, either NEW or REVISED authors should strictly follow the guide-
lines. Manuscripts departing substantially from the guidelines will be returned to the authors for revision or, rejected. 
 

1. UNIFORM REQUIREMENTS 

1.1. Overview 
 
The Sport Mont Journal (SMJ) reserves copyright of the materials published. 
 
The submission with SMJ is free of charge but author(s) has to pay additional 250 euros per accepted manuscript to 
cover publication costs. This costs is decreased for the delegates at the MSA Annual Conference (these author(s) has to 
pay additional 50 euros per accepted manuscript). If the manuscript contains graphics in color, note that printing in 
color is charged additionally. 
 
SMJ adopts a double-blind approach for peer reviewing in which the reviewer's name is always concealed from the 
submitting authors as well as the author(s)'s name from the selected reviewers. 
 
SMJ honors six-weeks for an initial decision of manuscript submission.  
 
Authors should submit the manuscripts as one Microsoft Word (.doc) file. 
 
Manuscripts must be provided either in standard UK or US English language. English standards should be consistent 
throughout the manuscripts accordingly. 
 
Format the manuscript in A4 paper size; margins are 1 inch or 2.5 cm all around.  
 
Type the whole manuscript double-spaced, justified alignment. 
 
Use Times New Roman font, size eleven (11) point. 
 
Number (Arabic numerals) the pages consecutively (centering at the bottom of each page), beginning with the title page 
as page 1 and ending with the Figure legend page. 
 
Include line numbers (continuous) for the convenience of the reviewers. 
 
Apart from chapter headings and sub-headings avoid any kind of formatting in the main text of the manuscripts. 
 

1.2. Type & Length 
 
SMJ publishes following types of papers: 
 
Original scientific papers are the results of empirically- or theoretically-based scientific research, which employ 
scientific methods, and which report experimental or observational aspects of sports science and medicine, such as all 
clinical aspects of exercise, health, and sport; exercise physiology and biophysical investigation of sports performance; 
sport biomechanics; sports nutrition; rehabilitation, physiotherapy; sports psychology; sport pedagogy, sport history, 
sport philosophy, sport sociology, sport management; and all aspects of scientific support of the sports coaches from the 
natural, social and humanistic side. Descriptive analyses or data inferences should include rigorous methodological 
structure as well as sound theory. Your manuscript should include the following sections: Introduction, Methods, 
Results, and Discussion. 
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Open Submissions Indexed Peer Reviewed 
 

Original scientific papers should be: 
• Up to 3000 words (excluding title, abstract, tables/figures, figure legends, Acknowledgements, Conflict of 

Interest, and References); 
• A structured abstract of less than 250 words; 
• Maximum number of references is 30; 
• Maximum combined total of 6 Tables/Figures. 

 
Review papers should provide concise in-depth reviews of both established and new areas, based on a critical 
examination of the literature, analyzing the various approaches to a specific topic in all aspects of sports science and 
medicine, such as all clinical aspects of exercise, health, and sport; exercise physiology and biophysical investigation of 
sports performance; sport biomechanics; sports nutrition; rehabilitation, physiotherapy; sports psychology; sport 
pedagogy, sport history, sport philosophy, sport sociology, sport management; and all aspects of scientific support of 
the sports coaches from the natural, social and humanistic side. 
 
Open Submissions Indexed Peer Reviewed 

 

Review papers should be: 
• Up to 6000 words (excluding title, abstract, tables/figures, figure legends, Acknowledgements, Conflict of 

Interest, and References); 
• A structured abstract of less than 250 words; 
• Maximum number of references is 100. 

 
Editorials are written or commissioned by the editors, but suggestions for possible topics and authors are welcome. It 
could be peer reviewed by two reviewers who may be external or by the Editorial Board. 
 
Open Submissions Indexed Peer Reviewed 

 

Editorials should be: 
• Up to 1000 words (excluding title, abstract, tables/figures, figure legends, Acknowledgements, Conflict of 

Interest, and References); 
• A structured abstract of less than 250 words; 
• Maximum number of references is 10. 

 
Short reports of experimental work, new methods, or a preliminary report can be accepted as two page papers. Your 
manuscript should include the following sections: Introduction, Methods, Results, and Discussion. 
 
Open Submissions Indexed Peer Reviewed 

 

Short reports should be: 
• Up to 1500 words (excluding title, abstract, tables/figures, figure legends, Acknowledgements, Conflict of 

Interest, and References); 
• A structured abstract of less than 250 words; 
• Maximum number of references is 15. 

 
Peer review - fair review provides authors who feel their paper has been unfairly rejected (at any journal) the 
opportunity to share reviewer comments, explain their concerns, and have their paper reviewed for possible publication 
in SMJ. 
 
Open Submissions Indexed Peer Reviewed 

 

Peer review - fair review should be: 
• Up to 1500 words (excluding title, abstract, tables/figures, figure legends, Acknowledgements, Conflict of 

Interest, and References); 
• A structured abstract of less than 250 words; 
• Maximum number of references is 15. 
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Invited papers and award papers include invited papers from authors with outstanding scientific credentials. Nomination 
of invited authors is at the discretion of the SMJ editorial board. SMJ also publishes award papers selected by the 
scientific committee of the International Scientific Conference on Transformation Processes in Sport. 
 
Open Submissions Indexed Peer Reviewed 

 

Invited papers and award papers should be: 
• Up to 3000 words (excluding title, abstract, tables/figures, figure legends, Acknowledgements, Conflict of 

Interest, and References); 
• A structured abstract of less than 250 words; 
• Maximum number of references is 30; 
• Maximum combined total of 6 Tables/Figures. 

 

1.3. Submission 
 
SMJ only accepts electronic submission to the e-mail of the Journal Office: sportmont@ac.me. 
 
Submitted material includes: 

• A manuscript prepared according to the Guidelines for the Authors; 
• A signed form that states the study was not previously published, nor has been submitted simultaneously for 

consideration of publication elsewhere, that states that all of the authors are in agreement with submission of 
the manuscript to SMJ, and that, for studies that use animal or human individuals, authors must include 
information regarding their institution’s ethics committee, and which identifies the official approval number; 

• A signed form that there is no conflict of interest. 
 
Name the files according to the family name of the first author. Authors submitting revised versions of the manuscript 
can use the identification number of their manuscript as provided by the Journal Office. See example: 

 FAMILY NAME-manuscript.doc – (main manuscript file) 
 FAMILY NAME-statement.PDF – (authorship statement) 
 FAMILY NAME-declaration.PDF – (declaration of potential conflict of interest) 
 FAMILY NAME-fig1.tiff – (Figure 1) 

 

1.4. Peer Review Process 
 
A manuscript submitted for publication will be submitted to the review process as long as it fits the following criteria: 

• The study was not previously published, nor has been submitted simultaneously for consideration of 
publication elsewhere; 

• All persons listed as authors approved its submission to SMJ; 
• Any person cited as a source of personal communication has approved the quote; 
• The opinions expressed by the authors are their exclusive responsibility; 
• The author signs a formal statement that the submitted manuscript complies with the directions and guidelines 

of SMJ. 
 
The editors-in-chief and associate editors will make a preliminary analysis regarding the appropriateness, quality, 
originality and written style/grammar of the submitted manuscript. The editors reserve the right to request additional 
information, corrections, and guideline compliance before they submit the manuscript to the ad-hoc review process. 
 
SMJ uses ad-hoc reviewers, who volunteer to analyze the merit of the study. Typically, one or two expert reviewers are 
consulted in a double-blind process. Authors are notified by e-mail when their submission has been accepted (or 
rejected). Minor changes in the text may be made at the discretion of the editors-in-chief and/or associate editors. 
Changes can include spelling and grammar in the chosen language, written style, journal citations, and reference 
guidelines. The author is notified of changes via email. The final version is available to the author for his or her 
approval before it is published. 
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1.5. Publisher Copyright Policies 
 
Copyright of published articles are the property of SMJ, and under no circumstance will the Journal transfer rights of 
published work. Reproduction of portions of published articles in other publications, or for any other use, is subject to 
written permission by the editors-in-chief. Reproductions of published work by SMJ, under a maximum of 500 words, 
are allowed with proper citation references and quotations. 
 
Authors partially reproducing others’ published work-whether by a different author or his or her own-exceeding 500 
words, or that includes tables, figures, and other illustrations, must have written permission from the author and/or 
journal holding copyrights of such work. We strongly discourage authors who include multiple reproductions of 
published work in order to avoid perceptions of plagiarism or self-plagiarism by reviewers and the editorial board. 
 
Upon acceptance of an article, authors will be asked to complete a “Journal Publishing Agreement”. Acceptance of the 
agreement will ensure the widest possible dissemination of information. An email will be sent to the corresponding 
author confirming receipt of the manuscript together with a “Journal Publishing Agreement” form or a link to the online 
version of this agreement.  
 
The editors of SMJ consider plagiarism and self-plagiarism to be a serious breach of academic ethics. Any author who 
practices plagiarism and/or self-plagiarism (in part or totality) will be suspended for six years from submitting new 
submissions to SMJ. If such a manuscript is approved and published, public exposure of the article with a printed mark 
(“plagiarized” or "retracted") on each page of the published file, as well as suspension for future publication for at least 
six years, or a period determined by the editorial board. Third party plagiarized authors or institutions will be notified, 
informing them about the faulty authors. Plagiarism and self-plagiarism will result in immediate rejection of the 
manuscript. 
 
SMJ only publishes studies that have been approved by an institutional ethics committee (when a study involves 
humans or animals). Fail to provide such information prevent its publication. To ensure these requirements, it is 
essential that submission documentation is complete. If you have not completed this step yet, go to SMJ website and fill 
out the two required documents: Declaration of Potential Conflict of Interest and Authorship Statement. Whether or not 
your study uses humans or animals, these documents must be completed and signed by all authors and attached as 
supplementary files in the originally submitted manuscript. 
 
 Authors can archive pre-print (i.e., pre-refereeing) 

 Authors can archive post-print (i.e., final draft post-refereeing) 

 Authors can archive publisher's version/PDF 
 

1.6. After Acceptance 
 
After the manuscript has been accepted, authors will receive a PDF version of the manuscripts for authorization, as it 
should look in printed version of SMJ. Authors should carefully check for omissions. Reporting errors after this point 
will not be possible and the Editorial Board will not be eligible for them. 
 
Should there be any errors, authors should report them to the Office e-mail address sportmont@ac.me. If there are not 
any errors authors should also write a short e-mail stating that they agree with the received version. 
 

1.7. Code of Conduct Ethics Committee of Publications 
 
SMJ is hosting the Code of Conduct Ethics Committee of Publications of the 
COPE (the Committee on Publication Ethics), which provides a forum for 
publishers and Editors of scientific journals to discuss issues relating to the 

integrity of the work submitted to or published in their journals. 
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2. MANUSCRIPT STRUCTURE 
 

2.1. Title Page 
 
The first page of the manuscripts should be the title page, containing: title, type of publication, running head, authors, 
affiliations, corresponding author, and manuscript information. See example: 
 

Transfer of Learning on a Spatial Memory Task between the Blind and Sighted People Spatial Memory among Blind 
and Sighted 

 
Original Scientific Paper 

 
Transfer of learning on a spatial memory task 

 
Selcuk Akpinar1, Stevo Popović1,2, Sadettin Kirazci1 

 
1Middle East Technical University, Physical Education and Sports Department, Ankara, Turkey 

2University of Montenegro, Faculty for Sport and Physical Education, Niksic, Montenegro 
 

Corresponding author: 
S. Popovic 

University of Montenegro 
Faculty for Sport and Physical Education 

Narodne omladine bb, 84000 Niksic, Montenegro 
E-mail: stevop@ac.me 

 
Word count: 2,980 

 
Abstract word count: 236 

 
Number of Tables: 3 

 
Number of Figures: 3 

 
2.1.1. Title 
 
Title should be short and informative and the recommended length is no more than 20 words. The title should be in 
Title Case, written in uppercase and lowercase letters (initial uppercase for all words except articles, conjunctions, short 
prepositions no longer than four letters etc.) so that first letters of the words in the title are capitalized. Exceptions are 
words like: “and”, “or”, “between” etc. The word following a colon (:) or a hyphen (-) in the title is always capitalized. 
 
2.1.2. Type of publication 
 
Authors should suggest the type of their submission. 
 
2.1.3. Running head 
 
Short running title should not exceed 50 characters including spaces. 
 
2.1.4. Authors 
 
The form of an author's name is first name, middle initial(s), and last name. In one line list all authors with full names 
separated by a comma (and space). Avoid any abbreviations of academic or professional titles. If authors belong to 
different institutions, following a family name of the author there should be a number in superscript designating 
affiliation. 
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2.1.5. Affiliations 
 
Affiliation consists of the name of an institution, department, city, country/territory (in this order) to which the author(s) 
belong and to which the presented / submitted work should be attributed. List all affiliations (each in a separate line) in 
the order corresponding to the list of authors. Affiliations must be written in English, so carefully check the official 
English translation of the names of institutions and departments. 
 
Only if there is more than one affiliation, should a number be given to each affiliation in order of appearance. This 
number should be written in superscript at the beginning of the line, separated from corresponding affiliation with a 
space. This number should also be put after corresponding name of the author, in superscript with no space in between. 
 
If an author belongs to more than one institution, all corresponding superscript digits, separated with a comma with no 
space in between, should be present behind the family name of this author. 
 
In case all authors belong to the same institution affiliation numbering is not needed. 
 
Whenever possible expand your authors' affiliations with departments, or some other, specific and lower levels of 
organization. 
 
2.1.6. Corresponding author 
 
Corresponding author's name with full postal address in English and e-mail address should appear, after the affiliations. 
It is preferred that submitted address is institutional and not private. Corresponding author's name should include only 
initials of the first and middle names separated by a full stop (and a space) and the last name. Postal address should be 
written in the following line in sentence case. Parts of the address should be separated by a comma instead of a line 
break. E-mail (if possible) should be placed in the line following the postal address. Author should clearly state whether 
or not the e-mail should be published. 
 
2.1.7. Manuscript information 
 
All authors are required to provide word count (excluding title page, abstract, tables/figures, figure legends, Acknow-
ledgements, Conflict of Interest, and References), the Abstract word count, the number of Tables, and the number of 
Figures. 
 

2.2. Abstract 
 
The second page of the manuscripts should be the abstract and key words. It should be placed on second page of the 
manuscripts after the standard title written in upper and lower case letters, bold. 
 
Since abstract is independent part of your paper, all abbreviations used in the abstract should also be explained in it. If 
an abbreviation is used, the term should always be first written in full with the abbreviation in parentheses immediately 
after it. Abstract should not have any special headings (e.g., Aim, Results…). 
 
Authors should provide up to six key words that capture the main topics of the article. Terms from the Medical Subject 
Headings (MeSH) list of Index Medicus are recommended to be used. 
 
Key words should be placed on the second page of the manuscript right below the abstract, written in italic. Separate 
each key word by a comma (and a space). Do not put a full stop after the last key word. See example: 
 
Abstract 
 
Results of the analysis of 
 
Key words: spatial memory, blind, transfer of learning, feedback 
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2.3. Main Chapters 
 
Starting from the third page of the manuscripts, it should be the main chapters. Depending on the type of publication 
main manuscript chapters may vary. The general outline is: Introduction, Methods, Results, Discussion, Acknowledge-
ments (optional), Conflict of Interest (optional). However, this scheme may not be suitable for reviews or publications 
from some areas and authors should then adjust their chapters accordingly but use the general outline as much as 
possible. 
 
2.3.1. Headings 
 
Main chapter headings: written in bold and in Title Case. See example: 

 Methods 
 
Sub-headings: written in italic and in normal sentence case. Do not put a full stop or any other sign at the end of the 
title. Do not create more than one level of sub-heading. See example: 

 Table position of the research football team 
 
2.3.2 Ethics 
 
When reporting experiments on human subjects, there must be a declaration of Ethics compliance. Inclusion of a 
statement such as follow in Methods section will be understood by the Editor as authors' affirmation of compliance: 
“This study was approved in advance by [name of committee and/or its institutional sponsor]. Each participant volunta-
rily provided written informed consent before participating.” Authors that fail to submit an Ethics statement will be 
asked to resubmit the manuscripts, which may delay publication. 
 
2.3.3 Statistics reporting 
 
SMJ encourages authors to report precise p-values. When possible, quantify findings and present them with appropriate 
indicators of measurement error or uncertainty (such as confidence intervals). Use normal text (i.e., non-capitalized, 
non-italic) for statistical term “p”. 
 
2.3.4. ‘Acknowledgements’ and ‘Conflict of Interest’ (optional) 
 
All contributors who do not meet the criteria for authorship should be listed in the ‘Acknowledgements’ section. If 
applicable, in ‘Conflict of Interest’ section, authors must clearly disclose any grants, financial or material supports, or 
any sort of technical assistances from an institution, organization, group or an individual that might be perceived as 
leading to a conflict of interest. 
 

2.4. References 
 
References should be placed on a new page after the standard title written in upper and lower case letters, bold. 
 
All information needed for each type of must be present as specified in guidelines. Authors are solely responsible for 
accuracy of each reference. Use authoritative source for information such as Web of Science, Medline, or PubMed to 
check the validity of citations. 
 
2.4.1. References style 
 
SMJ adheres to the American Psychological Association 6th Edition reference style. Check “American Psychological 
Association. (2009). Concise rules of APA style. American Psychological Association.” to ensure the manuscripts con-
form to this reference style. Authors using EndNote® to organize the references must convert the citations and biblio-
graphy to plain text before submission. 
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2.4.2. Examples for Reference citations 
 
One work by one author 

 In one study (Reilly, 1997), soccer players 
 In the study by Reilly (1997), soccer players 
 In 1997, Reilly’s study of soccer players 

 
Works by two authors 

 Duffield and Marino (2007) studied 
 In one study (Duffield & Marino, 2007), soccer players 
 In 2007, Duffield and Marino’s study of soccer players 

 
Works by three to five authors: cite all the author names the first time the reference occurs and then subsequently 
include only the first author followed by et al. 

 First citation: Bangsbo, Iaia, and Krustrup (2008) stated that 
 Subséquent citation: Bangsbo et al. (2008) stated that 

 
Works by six or more authors: cite only the name of the first author followed by et al. and the year 

 Krustrup et al. (2003) studied 
 In one study (Krustrup et al., 2003), soccer players 

 
Two or more works in the same parenthetical citation: Citation of two or more works in the same parentheses should be 
listed in the order they appear in the reference list (i.e., alphabetically, then chronologically) 

 Several studies (Bangsbo et al., 2008; Duffield & Marino, 2007; Reilly, 1997) suggest that 
 
2.4.3. Examples for Reference list 
 
Journal article (print): 
Bangsbo, J., Iaia, F. M., & Krustrup, P. (2008). The Yo-Yo intermittent recovery test: a useful tool for evaluation of 

physical performance in intermittent sports. Sports Medicine, 38(1), 37-51.  
Duffield, R., & Marino, F. E. (2007). Effects of pre-cooling procedures on intermittent-sprint exercise performance in 

warm conditions. European Journal of Applied Physiology, 100(6), 727-735. 
Krustrup, P., Mohr, M., Amstrup, T., Rysgaard, T., Johansen, J., Steensberg, A., Bangsbo, J. (2003). The yo-yo inter-

mittent recovery test: physiological response, reliability, and validity. Medicine and Science in Sports and Exercise, 
35(4), 697-705. 

 
Journal article (online; electronic version of print source): 
Shaw, A. (1999). The planning and development of New Bombay [Electronic version]. Modern Asian Studies, 33(4), 

951-988. 
 

Journal article (online; electronic only): 
Chantavanich, S. (2003, October). Recent research on human trafficking. Kyoto Review of Southeast Asia, 4. Retrieved 

November 15, 2005, from http://kyotoreview.cseas.kyoto-u.ac.jp/issue/issue3/index.html 
 

Conference paper: 
Pasadilla, G. O., & Milo, M. (2005, June 27). Effect of liberalization on banking competition. Paper presented at the 

conference on Policies to Strengthen Productivity in the Philippines, Manila, Philippines. Retrieved August 23, 
2006, from http://siteresources.worldbank.org/INTPHILIPPINES/Resources/Pasadilla.pdf 

 
Encyclopedia entry (print, with author): 
Pittau, J. (1983). Meiji constitution. In Kodansha encyclopedia of Japan (Vol. 2, pp. 1-3). Tokyo: Kodansha. 
 
Encyclopedia entry (online, no author): 
Ethnology. (2005, July). In The Columbia encyclopedia (6th ed.). New York: Columbia University Press. Retrieved 

November 21, 2005, from http://www.bartleby.com/65/et/ethnolog.html 
 
Thesis and dissertation: 
Pyun, D. Y. (2006). The proposed model of attitude toward advertising through sport. Unpublished Doctoral 
Dissertation. Tallahassee, FL: The Florida State University. 
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Book: 
Borg, G. (1998). Borg's perceived exertion and pain scales: Human kinetics. 
 
Chapter of a book: 
Kellmann, M. (2012). Chapter 31-Overtraining and recovery: Chapter taken from Routledge Handbook of Applied 

Sport Psychology ISBN: 978-0-203-85104-3 Routledge Online Studies on the Olympic and Paralympic Games 
(Vol. 1, pp. 292-302). 

 
Reference to an internet source: 
Agency. (2007). Water for Health: Hydration Best Practice Toolkit for Hospitals and Healthcare. Retrieved 10/29, 

2013, from www.rcn.org.uk/newsevents/hydration 
 

2.5. Tables 
 
All tables should be included in the main manuscript file, each on a separate page right after the Reference section. 
 
Tables should be presented as standard MS Word tables. 
 
Number (Arabic) tables consecutively in the order of their first citation in the text. 
 
Tables and table headings should be completely intelligible without reference to the text. Give each column a short or 
abbreviated heading. Authors should place explanatory matter in footnotes, not in the heading. All abbreviations 
appearing in a table and not considered standard must be explained in a footnote of that table. Avoid any shading or 
coloring in your tables and be sure that each table is cited in the text. 
 
If you use data from another published or unpublished source, it is the authors’ responsibility to obtain permission and 
acknowledge them fully. 
 
2.5.1. Table heading 
 
Table heading should be written above the table, in Title Case, and without a full stop at the end of the heading. Do not 
use suffix letters (e.g., Table 1a, 1b, 1c); instead, combine the related tables. See example: 

 Table 1. Repeated Sprint Time Following Ingestion of Carbohydrate-Electrolyte Beverage 
 
2.5.2. Table sub-heading 
 
All text appearing in tables should be written beginning only with first letter of the first word in all capitals, i.e., all 
words for variable names, column headings etc. in tables should start with the first letter in all capitals. Avoid any 
formatting (e.g., bold, italic, underline) in tables. 
 
2.5.3. Table footnotes 
 
Table footnotes should be written below the table. 
 
General notes explain, qualify or provide information about the table as a whole. Put explanations of abbreviations, 
symbols, etc. here. General notes are designated by the word Note (italicized) followed by a period. 

 Note. CI: confidence interval; Con: control group; CE: carbohydrate-electrolyte group. 
 
Specific notes explain, qualify or provide information about a particular column, row, or individual entry. To indicate 
specific notes, use superscript lowercase letters (e.g. a, b, c), and order the superscripts from left to right, top to bottom. 
Each table’s first footnote must be the superscript a. 

 aOne participant was diagnosed with heat illness and n = 19.bn =20. 
 
Probability notes provide the reader with the results of the texts for statistical significance. Probability notes must be 
indicated with consecutive use of the following symbols: * † ‡ § ¶ || etc. 

 *P<0.05,†p<0.01. 
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2.5.4. Table citation 
 
In the text, tables should be cited as full words. See example: 

 Table 1 (first letter in all capitals and no full stop) 
 ...as shown in Tables 1 and 3. (citing more tables at once) 
 ...result has shown (Tables 1-3) that... (citing more tables at once) 
 ....in our results (Tables 1, 2 and 5)... (citing more tables at once) 

 

2.6. Figures 
 
On the last separate page of the main manuscript file, authors should place the legends of all the figures submitted 
separately. 
 
All graphic materials should be of sufficient quality for print with a minimum resolution of 600 dpi. SMJ prefers TIFF, 
EPS and PNG formats. 
 
If a figure has been published previously, acknowledge the original source and submit a written permission from the 
copyright holder to reproduce the material. Permission is required irrespective of authorship or publisher except for 
documents in the public domain. If photographs of people are used, either the subjects must not be identifiable or their 
pictures must be accompanied by written permission to use the photograph whenever possible permission for 
publication should be obtained. 
 
Figures and figure legends should be completely intelligible without reference to the text. 
 
The price of printing in color is 50 EUR per page as printed in an issue of SMJ. 
 
2.6.1. Figure legends 
 
Figures should not contain footnotes. All information, including explanations of abbreviations must be present in figure 
legends. Figure legends should be written bellow the figure, in sentence case. See example: 

 Figure 1. Changes in accuracy of instep football kick measured before and after fatigued. SR – resting state, 
SF – state of fatigue, *p>0.01, †p>0.05. 

 
2.6.2. Figure citation 
 
All graphic materials should be referred to as Figures in the text. Figures are cited in the text as full words. See 
example: 

 Figure 1 
× figure 1 
× Figure 1. 
 ….exhibit greater variance than the year before (Figure 2). Therefore… 
 ….as shown in Figures 1 and 3. (citing more figures at once) 
 ….result has shown (Figures 1-3) that... (citing more figures at once) 
 ….in our results (Figures 1, 2 and 5)... (citing more figures at once) 

 
2.6.3. Sub-figures 
 
If there is a figure divided in several sub-figures, each sub-figure should be marked with a small letter, starting with a, 
b, c etc. The letter should be marked for each subfigure in a logical and consistent way. See example: 

 Figure 1a 
 …in Figures 1a and b we can… 
 …data represent (Figures 1a-d)… 
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2.7. Scientific Terminology 
 
All units of measures should conform to the International System of Units (SI). 
 
Measurements of length, height, weight, and volume should be reported in metric units (meter, kilogram, or liter) or 
their decimal multiples. 
 
Decimal places in English language are separated with a full stop and not with a comma. Thousands are separated with 
a comma. 
 

Percentage Degrees All other units of 
measure Ratios Decimal numbers 

 10%  10º  10 kg  12:2  0.056 

× 10 % × 10 º × 10kg × 12 : 2 × .056 
 

Signs should be placed immediately preceding the relevant number. 

 45±3.4  p<0.01  males >30 years of age 

× 45 ± 3.4 × p < 0.01 × males > 30 years of age 
 

2.8. Latin Names 
 
Latin names of species, families etc. should be written in italics (even in titles). If you mention Latin names in your 
abstract they should be written in non-italic since the rest of the text in abstract is in italic. The first time the name of a 
species appears in the text both genus and species must be present; later on in the text it is possible to use genus 
abbreviations. See example: 

 First time appearing: musculus biceps brachii 
Abbreviated: m. biceps brachii 
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and marine engineering, University of Montenegro 
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- Different IMO model courses
- DP - Dynamic positioning courses
- Offshore courses
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ing center with partners from NTNU - Aallesund in 
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groups of DP operators.

OSC offshore simulator at Maritime Faculty Kotor, Montenegro
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