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Abstract
Aim of the study was to investigate and quantify initial pre-season aerobic physiological characteristics (VO2max and AT) in Bosnia 
and Herzegovina professional football players. Additionally, the authors examined differences in aerobic characteristic by playing posi-
tions. Sample of 39 male football players (23.5 ± 4.6 yrs, 182.0 ± 5.6 cm, 77.8 ± 5.8 kg) playing for two best teams in BiH Premier 
league were subject to maximal incremental treadmill run on two separate occasions.  No changes were observed for VO2max in 
players. Relative oxygen uptake at anaerobic threshold was lower in forwards compared to wide midfielders by 6.8 ml/kg/min (p = 
0.033) Running velocity at anaerobic threshold was lower in CM in comparison to WM by 1.6 km/h (p = 0.037).  Central defenders 
were higher compared to WB for 8 cm (p = 0.020) CM for 6.4 cm (p = 0.042), WM for 9.3 cm (p = 0.014) and F for 6.5 cm (p = 
0.056). Central defenders’ weight was significantly higher compared to WB for 7 kg (p = 0.053). 
Study provides aerobic power characteristics before preseason in football players and differentiation by playing positions. The findings 
from relatively low number of subjects indicate that BiH professional players have low VO2max compared to the elite standards which 
is insufficient to perform at professional level. Study reveled that differences among playing positions in aerobic capacity do not exist, 
with central midfielder being inferior to other players. Coaches can use results to create training programs to meet football specifics 
in terms of aerobic physiological demands.

Key words: soccer, VO2max, anaerobic threshold, body composition, BiH

Introduction

Football is a competitive game and most popular sport in 
the world both as recreational activity and as professional 
competition. It is estimated that in 2009 there were roughly 
about 65000 professional football players in the world. Be-
side its popularity, football has become one of the research 
fields in sports science with remarkable number of topics 
related to physical activity during game and its relation to 
physiological capacities in players (Sporis, Jukic, Ostojic, 
& Milanovic, 2009). 
Football is physically demanding sport and beside techni-
cal and tactical aspect it requires speed, precision, agility 
and stamina (Al’Hazzaa, Almuzaini, Al-Refaee, & Sulaiman, 
2001). Aerobic power in football seems to be very impor-
tant for overall performance (Castagna, Chamari, Stolen, 
& Wisloff, 2005; Tønnessen, Hem, Leirstein, Haugen, & 
Seiler, 2013). Maximal oxygen uptake (VO2max) is an valid 
estimate of the aerobic capacity and in footballers it ranges 

between 50 and 75 ml/kg/min-1 (Al’Hazzaa et al., 2001; 
Castagna et al., 2005; Tønnessen et al., 2013). Some au-
thors claim that VO2max threshold of >60 ml/kg/min-1 is 
physiological essence to become elite professional player 
(Reilly, Bangsbo, & Franks, 2000). Maximal aerobic ca-
pacity is related to total running distance of 10-12 km in 
a game (Stølen, Chamari, Castagna, & Wisløff, 2005) as 
well for fast recovery after high intensity runs, sprints and 
duels (Aziz, Chia, & Teh, 2000). Anaerobic threshold (AT) is 
a term used to describe point of workload (O2 uptake point) 
from which above the acidosis occurs in a body and it is 
correlated to performance and used as aerobic fitness level 
indicator (Sporis et al., 2009). Anaerobic threshold ranges 
from 76% and 90% of maximal heart rate, which is in the 
range of HR during game (Stølen et al., 2005). Midfield 
players tend to have higher relative aerobic capacity and to 
cover more distances compared to other playing positions. 
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It is evident that in last decade several papers reported 
(Al’Hazzaa et al., 2001; Davis, Brewer, & Atkin, 1992; 
Sporis et al., 2009; Stølen et al., 2005; Tønnessen et al., 
2013) large number of data about aerobic and anaerobic 
characteristics in football players. Specifics about VO2max 
is that it can vary day – to – day and it is different deepen-
ing from period of the competition in a year. Some authors 
found that maximal aerobic power appears at the end of 
season (Casajús, 2001) while most common opinion is 
that highest aerobic capacity players have at the end of pre 
– season period (Magal, Smith, Dyer, & Hoffman, 2009). 
As known last study that investigated initial pre-season 
characteristics of aerobic capacities in football players was 
performed in 1992 by Davis et al.
Bosnia and Herzegovina Premier football league is specific 
since there is a 30 day off period prior to the beginning of the 
pre-season. This can decrease gross and specific abilities 
and can cause decay of aerobic and anaerobic capacities. 
So far there were no published studies that reported physical 
demands, physical activity and performance level including 
aerobic physiological characteristics in players of BiH.
Thus, the aim of this study was to quantify aerobic character-
istics of VO2max, anaerobic threshold and body composition 
in male professional football players in Bosnia and Herze-
govina elite league. Additionally, we also examined possible 
differences in aerobic characteristics by playing position.  

Methods

Subjects
Thirty-nine healthy professional men football players aged 
23.5 (SD 4.6) years with a body mass, body mass index, 
fat percentage and muscle percentage of 77.8 (SD 5.8) kg, 
23.5 (SD 1.3) kg/m2, 10.3 (SD 3.2) % and 45.3 (SD 2.8) 
%, were subjected to testing procedures. Participants were 
football players in Premier league of Bosnia and Herzegov-
ina, playing for two best clubs in BiH with average playing 
experience of 3.7 (SD 1.8) years in Premier league. Prior 
to testing, all subjects were medically examined and signed 
written contest which guarantied possibility to forfeit at any 
time during study. Sample was sub grouped according to the 
playing position in team featuring central defenders (CD, n = 
4), wide backs (WB, n = 8), central midfielders (CM, n = 
14), wide midfielders (WM, n = 5) and forwards (F, n = 8). 
The study was approved by the ethical committee of Faculty 
of Sport and Physical Education, University of Sarajevo.

Measuring and test procedures
Morphologic characteristics were measured followed by the 
VO2max (CT) test. This ensured valid and reliable data which 
could be compared to many normative parameters present-
ed in scientific databases. Most specific information about 
fitness status in football (soccer) players are those related 
to aerobic power capacities and body composition. Mea-
surements were performed at two separate occasions: first 
day of the precompetitive (preparation) period in January of 
2016/2017 season and second day of the precompetitive 

(preparation) period in January of 2018/2019.  Prior to the 
testing, players had period without training for almost of 30 
days due to specifics of competition in BiH football league. 

Anthropometry and body composition 
Body height was determined for each subject with the 
help of Holton Anthropometer. Subjects were barefoot and 
height was measured at end of a normal expiration. Weight 
and body composition was estimated using leg – to – leg 
BIA Tanita (BC420SMA scale; Tanita Corp, Tokyo, Japan) 
(Ritchie, Miller, & Smiciklas-Wright, 2005). Tanita uses prin-
ciples of electrical impedance (Jebb, Cole, Doman, Murg-
atroyd, & Prentice, 2000) and it is accurate in measuring up 
to the ±0.1 kg. Body composition analysis was performed 
in the morning after at least 4 hours without consumption  
food and beverages before testing and no caffeine or al-
cohol consumption within 12 hours of test. Subjects were 
standing erect with bare feet on the analyzer footpads and 
only wore shorts without any jewelry or metal on their body. 
Body mass index was calculated using formula weight (kg)/ 
(height (m))2. Percentages of body fat and muscle mass 
was estimated using the Tanita’s specific calculation using 
height, weight, and age specifics.

Continuous running incremental test
Subjects were familiarized with all test procedures before 
study started. To determine aerobic power, HR load and 
running velocity performance players performed continu-
ous running test (CT) was performed on motor driven tread-
mill (Cosmed, Rome, Italy) at slope angle of 1.5 °. Testing 
procedure was performed as suggested by modified Taylor 
(1955) protocol in laboratory conditions. Maximal oxygen 
uptake (VO2max), ventilation and HR were determined by 
pulmonary gas exchange measurements (K4b2, Cosmed, 
Rome, Italy) with HR strap monitor (Polar Team System, 
Polar Electro Oy). After at least 12 min of warm-up, the 
subjects carried out an incremental test to exhaustion, con-
sisting of initial stage of subject monitoring at speed of 3 
km/h for 3 min. Treadmill velocity was than increased to 7 
km/h followed by automated speed increase of 1 km/h each 
minute. Individual values, VO2max and pulmonary ventilation 
were averaged for 5s, respectively. Highest VO2 consump-
tion presented as average of 4 intervals of 5s was defined 
as the maximal oxygen uptake (VO2max). Heart rate at VO-

2max was used as maximal heart rate. End running veloc-
ity reached at VO2max presented tests end speed (Vmax). 
Anaerobic threshold (AT) was determined from the slopes of 
the CO2 uptake (VCO2) vs. O2 uptake (VO2) plot. Anaerobic 
threshold refers as a point which detects the beginning of 
the excess CO2 output generated from the buffering of [H+], 
termed the V-slope method (Beaver, Wasserman, & Whipp, 
1986). Oxygen uptake at point of anaerobic threshold was 
noted as VO2 consumption at AT. Heart rate and running ve-
locity at AT reflection point was noted as heart rate at AT 
and running velocity at AT. Percentage of VO2max at AT was 
calculated using formula: (VO2 consumption at AT/ VO2max) 
*100. To ensure maximal effort when tested subjects had 
to fulfil individual pre-setup parameters: Maximal heart rate 
within 5% of the maximal predicted HR (220-age), respira-
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tory exchange ratio above 1.15, VE/VO2 below 30 and blood 
lactate concentration above 8mmol/l. Gas analyzer was cali-
brated prior to each test (Duffield et al., 2004).

Statistical analysis
Statistical software SPSS (23.0 IBM Corp., New York) was 
used for data processing. Normality of the data distribution 
was inspected using Shapiro – Wilks test. One-way analysis 
of variance (ANOVA) was used to detect significant differenc-
es between results, while least significance (LSD) test detect-
ed differences between groups by playing positions (CD, WB, 
CM, WM and F). All data are presented as mean ± standard 
deviation. Results are presented in tables and figures. Statisti-
cal significance was set to convectional 95% (p<0.05).  

Results

Height, age and body composition
Table 1 shows that Central defenders were 8 cm higher 
compared to WB (p = 0.020; 95% CI (1.3; 14.7)), 6.4 cm 

to CM (p = 0.042; 95% CI (0.3; 12.6)), 9.3 cm to WM 
(p = 0.014; 95% CI (2.0; 16.6)) for 6.5 cm  to F (p = 
0.056; 95% CI (-0.2;13.2)). Central defenders’ weight was 
significantly higher compared to WB for 7 kg (p = 0.053; 
95% CI (-0.1; 14.1)) and CM (p = 0.030; 95% CI (0.8; 
13.9)). No significant differences between positions were 
observed for age, percentage of both fat and muscle mass, 
and body mass index.

Physiological aerobic characteristics 
and treadmill test results
Relative oxygen uptake at anaerobic threshold was low-
er in forwards compared to the wide midfield players by 
6.8 ml/kg/min (p = 0.033; 95% CI (-12.9; -0.6)) (figure 
1). Running velocity at anaerobic threshold was lower 
in CM in comparison to WM by 1.6 km/h (p = 0.037; 
95% CI (-3.1; 0.1)) (figure 2). Nonsignificant differences 
between playing positions were observed for absolute 
VO2max, relative VO2max, absolute VO2 at AT, percent-
age of VO2max at AT, hear t rate at AT, maximal hear t rate 
and VAT. 

Table 1 Age, height, body composition, oxygen consumption, heart rate load and running velocities during maximal aerobic test in 
Bosnia and Herzegovina Premier football league players with sub comparisons for different playing positions. 

Overall
(n = 39)

CD
(n = 4)

WB
(n = 8)

CM
(n = 14)

WM
(n = 5)

F
(n = 8)

Age
(years)

23.5 ± 4.6 22.3 ± 3.4 24.9 ± 4.4 22.1 ± 5.0 24.4 ± 3.0 24.6 ± 5.8

Height
(cm)

182.0 ± 5.6 188.5 ± 5.7 180.5 ± 4.7 b 182.1 ± 5.3 b 179.2 ± 7.6 b 182.0 ± 4.2 b

Weight
(kg)

77.8 ± 5.8 83.8 ± 7.9 76.8 ± 1.8 b 76.4 ± 5.3 b 78.2 ± 7.9 77.9 ±6 .4

Fat mass
(%)

10.3 ± 3.2 9.9 ± 2.7 9.8 ± 3.3 9.9 ± 3.5 10.1 ± 2.5 12.0 ± 3.6

Muscle mass
(%)

45.3 ± 2.8 44.8 ± 1.8 46.1 ± 2.0 45.7 ± 2.6 45.5 ± 0.2 44.3 ± 4.1

BMI
(kg/m2)

23.5 ± 1.3 23.5 ± 0.9 23.6 ± 1.0 23.0 ± 1.0 24.3 ± 1.0 23.5 ± 1.9

Absolute VO2max
(ml/min)

3906 ± 376 4122 ± 479 3925 ± 244 3750 ± 337 4095 ± 501 3931 ± 388

Relative VO2max
(ml/kg/min)

50.3 ± 4.2 51.5 ± 4.1 51.1 ± 3.3 49.4 ± 4.9 52.5 ± 2.3 49.2 ± 4.9

Absolute VO2 consumption at AT
(ml/min)

3526 ± 493 3820 ± 740 3577 ± 356 3347 ± 342 3828 ± 646 3449 ± 561

Relative VO2 consumption at AT
(ml/kg/min)

45.0 ± 5.5 47.4 ± 5.9 46.0 ± 4.0 44.1 ± 4.6 48.9 ± 5.6 42.2 ± 7.1 a

Percentage of VO2max at AT
(%)

88.5 ± 7.1 91.8 ± 7.0 88.3 ± 6.4 87.9 ± 5.9 93.0 ± 7.0 85.4 ± 9.0

Maximal heart rate 
(beats/min)

186 ± 8.0 193 ± 14.0 187 ± 5.0 184 ± 8.6 183 ± 7.3 185 ± 7.0

Heart rate at AT
(beats/min)

174.0 ± 9.0 181 ± 9.0 175 ± 8.0 173 ± 9.0 174 ± 13.9 172 ± 6.0

Running velocity at AT (VAT)
(km/h)

14.3 ± 1.5 15.3 ± 1.3 14.4 ± 1.0 13.8 ± 1.3 a 15.4 ± 1.1 14.1 ± 2.1

Running velocity at VO2max (Vmax)
(km/h)

17.3 ± 1.0 17.8 ± 0.5 17.4 ± 0.9 16.8 ± 1.1 17.4 ± 0.5 17.6 ± 1.2

Values are presented in mean ± SD. 
CD - Central defender; WB - Wide back; CM - Central midfield; WM - Wide midfield; F – Forward; VO2max – maximal oxygen 
consumption; AT – anaerobic threshold 
a Significantly lower (p<0.05) compared to Wide midfield players   b Significantly lower (p<0.05) compared to Central defender players
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Figure 1 Relative VO2 maximal uptake and VO2 at anaerobic 
threshold for central defenders (CD, n = 4), wide backs 
(WB, n = 8), central midfield (CM, n = 14), wide midfield 
(WM, n = 5) and forwards (F, n = 8) obtained from tread-
mill running test.

Figure 2 Running velocities at anaerobic threshold (VAT) 
and at maximal oxygen uptake (Vmax) for central defend-
ers (CD, n = 4), wide backs (WB, n = 8), central midfield 
(CM, n = 14), wide midfield (WM, n = 5) and forwards (F, 
n = 8) obtained from treadmill running test.

Discussion

Aim of the present study was to quantify aerobic and body 
composition characteristics in professional football players 
of Bosnia and Herzegovina and to evaluate possible differ-
ences by playing position. Sample of 39 players from two 
best teams in the elite league was subjected to maximal 
treadmill run in laboratory conditions prior to the beginning 
of pre-season and outcome measures were measured us-
ing gas analyzer and BIA scale. Aerobic capacities in BiH 
players are much lower (mean = 50.3 ml/kg/min) com-
pared to other leagues. Poorest relative O2 uptake at an-
aerobic threshold was in forwards and tended to be signifi-
cantly lower compared to the wide midfield players. Also, 
surprising was that central midfield players had lowest O2 
uptake and running velocity at anaerobic threshold. 
Before summarizing the results, it is important to highlight 
two key aspects that affected the results. Firstly, hetero-
geneity of the results and players is obvious, and it can 
be related to the previous playing experience in quality 
leagues and mix arising from variety of geographical areas 
and players nationalities. Secondly, and more importantly 
is the fact that testing was performed before preparation 
period in winter time. Players had off season period last-
ing approximately 30 days, intercepted by some moderate 

physical activity. This is very specific for BiH elite league 
and it can negatively affect players abilities. Goalkeepers 
were not included in the study.
On average BiH players with 23.5 ± 4.6 years were 
younger compared to the results presented in other studies 
(Al’Hazzaa et al., 2001; Aziz et al., 2000; Castagna et al., 
2005; Sporis et al., 2009; Stølen et al., 2005; Tønnessen et 
al., 2013). Central defenders were significantly taller com-
pared to other players and had highest body weight (<6 
kg) significantly different to wide backs and central mid-
fielders. This may be result of specific requirements of the 
playing position which generally demands more strength 
than extensive aerobic expenditure. Defenders cover dis-
tances lower than 10 km during a match and perform lower 
number of sprints compared to the other playing positions, 
so this may be one of the reasons for having higher body 
weight. In present study central defenders were 22 years of 
age which is different to the findings given by Sporiš et. al. 
(2009) in Croatia players. This remains relatively unclear 
since the defender’s position is related to playing experi-
ence. Body fat is in range to the results of players from 
Croatia, Norway and England (Davis et al., 1992; Sporis 
et al., 2009; Tønnessen et al., 2013) with no differences 
between playing positions.
Present study demonstrates that maximal aerobic capacity 
distinguishes players in BiH elite league to standards of the 
elite players (Al’Hazzaa et al., 2001; Beaver et al., 1986; 
Castagna et al., 2005; Stølen et al., 2005; Tønnessen et 
al., 2013). Average VO2max ranged from 49 - 52 ml/kg/
min. between playing positions and it is lower than those 
observed in previously published papers (Castagna et al., 
2005; Stølen et al., 2005; Tønnessen et al., 2013). Main 
cause for such low value was that players refrain from se-
vere physical activity for almost a full month. High intensity 
activates with HR load >95% (such as football training and 
game) can help improving and maintaining aerobic capaci-
ties. Aerobic power can decrease suddenly in 2-week pe-
riod adds the fact why are the results in present study were 
bellow any professional standard.  Impact of season phase 
on VO2max may be explained by varying fitness programs 
which have not manage to maintain adequate aerobic abili-
ties in off season.
Nonsignificant differences between playing positions for 
VO2max were observed, with central midfielders’ tendency 
to have lowest maximal aerobic capacity as observed in 
Iceland players in study by Arnason et al. (2004). Maximal 
oxygen uptake value was not in accordance to the previ-
ously published results (Bangsbo, 1994; Reilly et al., 2000; 
Tønnessen et al., 2013). The demands for high running 
distances above 12 km, specifics of intermittent activity 
during a game and high relation to aerobic capacities make 
midfielders players with highest VO2max which was not 
case in BiH players. More specifically, central midfield play-
ers were inferior to wide midfield players when it comes 
to running velocity at anaerobic threshold for around 1.6 
km/h. This suggests that acidosis occurs earlier in central 
midfield players, and that their capacity is not adequate for 
professional competition. Such result could be related to 
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the playing style, since traditionally in BiH CM are techni-
cally the best players and only task was to distribute ball on 
the side of pitch for WM.  
Study demonstrates that aerobic characteristics in BiH 
football players are on the lower boundary found in profes-
sional players and that heterogeneity between players and 
playing position is low. Study findings can help in creating 
directions for fitness coaches to create suitable training 
program respecting the differences and demands for dif-
ferent playing positions.
Study limitation is relatively low number of participants and 
the fact that goalkeepers were excluded from study. Future 
studies should investigate VO2max changes during season 
and to compare the differences at the end of the season 
and at the beginning of the preparation period.  

Conclusion

Football is a complex game with variety of physical de-
mands on players. Aerobic power is one of the aspects 
for maximal performance in a game but cannot explain 
the success by its own. Success on the top level depends 
not just on individual players abilities rather than combin-
ing them in a team. Study revealed that physical aerobic 
capacity in BiH players remains one of the breaking points 
for further development of league. Maximizing training ses-
sions in order to benefit on physical preparedness should 
be focus in the future. Training should be differenced by 
requirements for different playing styles. 
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Abstract
Aim of this research was to determine the effects of specific programmed training on morphological characteristics, motoric and 
functional abilities of elite judokas. Seven judo athletes (24.71±3.35 years), that have won at least one medal in the European Judo 
Championship or in the World or European Judo Cup during previous two years participated in study. The sub elite group consisted of 
7 athletes (26.14±3.39 years) that have only won medals in national competitions (Bosnia & Herzegovina). Skin-fold (suprailiac) was 
significantly reduced in experimental group after the applied treatments (F = 5.38, P = 0.039). Furthermore, significant interaction 
effect appeared (F = 6.94, P = 0.022), which indicates significantly greater effect on the increase in volume of Right forearm in the 
experimental group after applied program, whereas in the control group, these values had smaller average size in the final measure-
ment. Bench Press (F = 121.00, P = 0.000), Deep squat (F = 14.03, P = 0.003), Dead lift (F = 27.56, P = 0.000) and Hand Grip 
Right (F = 22.91, P = 0.000). In variables of power evaluation effects of applied treatment were also significantly better in favor of 
experimental group with Single high jump (F = 10.48, P=0.007), Single long jump (F = 12.79, P = 0.004) and Medicine ball toss 
(F = 47.25, P = 0.000). After six months of applied training protocol, regarding anthropometric measurements in experimental group 
of judokas, at the same time occured a reduction in the percentage of fat and suprailiac skinfold as well as an increase the of the 
right forearm circumference at a significant level of deduction. Furthermore, the significant increase in all variables of strength and 
coordination is noticable. The experimental treatment also resulted in a significant increase in aerobic and anaerobic power, as well as 
judo-specific fitness, whereas no significant changes were occured in flexibility variables and left-hand grip.

Key words: Judo, selection, training 

Introduction

Judo is a dynamic, highly intense intermittent sport that 
requires complex skills and tactical excellence for success 
(Dégoutte et al., 2003). Judokas during matches perform 
a great variety of actions whereas requirements of each 
match are extremely high (Drid et al., 2011; Franchini et al., 
2013). In large international competitions it is characteris-
tic for judokas to have 5-7 matches per day (Franchini et 
al., 2011a), with each one lasting actively for five minutes. 
If judoka achieves an Ipon, the match ends immediately. 
However, if the match ends in a draw, the bout continuous 
until the “golden point” is achieved. Active combat is in-
tercepted with short breaks for fixing sports equipment, in 
order for athletes to return to their starting positions if they 
left the competition area, for making judicial decisions and 
others (Franchini et al., 2013). These interruptions add to 
the total duration of the match, often leading to overall time 
of match duration up to 9 minutes. 

The problem of planning in training process is the most 
complex in the theory of sports training due to the large 
number of objective factors that affect all types of ath-
lete’s preparation and finally on sport performance. It is 
necessary to consider the sports characteristics and indi-
vidualization for both planning and the selection of training 
means and methods. In order to minimize errors, as well 
as to safely and economically achieve desired goals that 
correspondent to individual characteristics of the athletes, 
top coaches bring their programming means, loads and 
methods of training to the highest level.
Base of each planning and programming is precise diag-
nostic methods for evaluation of the initial characteristics 
of athletes. Diagnostics of the athlete’s current condition 
is conducted through general and specific procedures and 
tests, with the aim of assessing motor and functional abili-
ties, health status, anthropometric characteristics, and psy-
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chosocial dimensions (Franchini et al., 2011a). Based on the 
results of diagnostic procedures, results are then compared 
with a model performance characteristic in order to identify 
the skills and characteristics that need to be developed and 
improved with a curriculum. Assessing athlete’s capabilities 
and characteristics are also the primary information that pro-
vides insight into the proper application of the training load.
To be effective, judo techniques should be applied correctly 
with effective use of torque, power, speed, and force. This 
short burst of energy is mainly carried out by means of 
anaerobic metabolism. In contrast, during the match with-
out throwing attempts and during recovery process an 
aerobic work is dominated. Specific importance of aero-
bic metabolism is reflected in the process of recovery be-
tween matches (Stojanovic et al., 2009; Franchini et al., 
2011a). Therefore, it is obvious that for successful judo 
performance it is necessary for athlete to possess energy-
motoric capacity that will enable proper manifestation of 
techniques and strategies. Development of aerobic power 
and aerobic capacity, as well as muscle power, may be 
important to some intermittent specific tasks in judo (De-
tanico et al., 2011).
It seems that the majority of male judokas have values   of 
maximal oxygen consumption (VO2max) between 50 and 65 
ml/kg/min (Callister et al., 1990, Callister et al., 1991, Little 
et al., 1991; Mickiewitz et al., 1991; Gariod et al., 1995; 
Suay et al., 1999; Sterkowicz et al., 1999; Borkowski, et 
al., 2001; Degoutte et al., 2003; Franchini et al., 2005; 
Trivić et al., 2009; Pocecco and Burtscher, 2013). Elite 
judokas also show better coordination abilities than sub-
elite judokas (Drid et al., 2010; Drid et al., 2013) and their 
untrained peers in coordination tests (Sertic et al., 2006; 
Bala and Drid, 2010). Based on structural analysis of judo, 
it is logical that motor abilities of coordination and power 
are considered the most important ones for success in a 
match (Đapić-Caput et al., 2013).
The aim of this research was to determine the effects of 
specific programmed training on morphological character-
istics, motoric and functional abilities of elite judokas. 

METHODS

Experimental approach to the problem
Specific program for experimental group was divided into 
four separate training stages that lasted six months. Train-
ing stages were made   of micro cycles, which in its content, 
purpose, and objectives corresponded to the general, spe-
cific, situational, competitive, or regenerative microcycle.
The main event of the first training stage was European 
championship. The first training stage consisted of overall 
eight micro cycles (two general, two specific, two situation-
al, one competitive and one regenerative). The total number 
of training days was 61. The second training phase consist-
ed of six micro cycles (one general, one specific, two situ-
ational, one competitive and one regenerative). The main 
event for this stage was the World Cup, with total number of 
41 training days. During third training stage of the specific 

program three World Cups were held. Third phase consist-
ed of seven micro cycles (one general, one specific, one 
situational, three competitive and one regenerative. Total 
number of training days was 51. The World Championship 
was the main event for the fourth training stage. This stage 
of specific program consisted of five micro cycles (one 
general, one specific, one situational, one competitive and 
one regenerative). With this regenerative micro cycle ended 
specific program in a duration of six months and prepara-
tion for final measurement and testing begun. This fourth 
training phase was the shortest, 31 training days in total. 
This study adopted a quasi-experimental design. After fa-
miliarization with all tests procedures, athletes were sub-
mitted to a physical fitness test battery. Initial and final 
measurement was performed before and after 6 months 
of training. Measurements consisted of: a) anthropometry 
measurements – body mass, body height, skin-fold thick-
ness at four sites (biceps, triceps, sub-scapular, suprailiac), 
limb circumferences (forearm, upper arm, thigh, waist, 
chest) and body fat percentage; b) maximal strength evalu-
ation – bench press, deep-squat, dead lift and handgrip 
maximal isometric strength; c) power evaluation – single 
high-jump, single long-jump and medicine ball toss for a 
distance; d) strength endurance evaluation –chin up, bench 
press with body weight until exhaustion and deep-squat 
with body weight until exhaustion; e) coordination evalu-
ation – coordination with stick and envelope test; f) flex-
ibility evaluation – side leg raise (hip flexion), sit and reach, 
straight leg raise (hamstring flexibility), shoulder flexibility 
test; g) aerobic capacity evaluation – maximal relative and 
absolute oxygen uptake, maximal heart rate value, running 
speed at maximal oxygen uptake, relative oxygen uptake at 
ventilatory threshold; h) anaerobic power evaluation – The 
maximal power; i) judo-specific fitness – Judo throw with 
athlete’s “favorite” or “best” technique. The test battery was 
conducted on three non-consecutive days, one week before 
the training protocol started and three days after the ending 
of the 6-month training protocols.

Subject sample
Fourteen male judokas participated in the study. The elite 
group, consisted of 7 athletes (24.71±3.35 years), that 
have won at least one medal in the European Judo Champi-
onship or in the World or European Judo Cup during previ-
ous two years. The sub elite group consisted of 7 athletes 
(26.14±3.39 years) that have only won medals in national 
competitions (Bosnia & Herzegovina).

Training protocols 
General microcycles make a significant portion of the 
overall preparation in judokas. Main goal of general micro-
cycle in the specific program for experimental group is di-
rected towards the development and preservation of basic 
skills such as general aerobic, aerobic-anaerobic, and mus-
cular endurance, as well as general Judo motion technique 
forms. Higher training volume and lower intensity are the 
main features of the general microcycle specific program.
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In order to develop general aerobic endurance and aero-
bic capacity, 30-40 minutes running (continuous method), 
and training with modified specific methods that were 
adjusted for the development of aerobic energy capacity 
were applied. After aerobic training, alactic short sprints 
were performed in order to engage fast motor units, which 
are usually inactive during aerobic training (Komi, 2003). 
Furthermore, sprints help in breaking the monotony as well 
as in increase of the emotional intensity during aerobic 
training (Issurin, 2009). Along with continuous methods 
for general endurance development, fartlek method was 
used as well. In addition to aerobic endurance, trainings for 
maximal oxygen uptake (VO2max) improvement were imple-
mented with interval methods of 3-5 minutes activity at 
intensity of 80-90%.  
In the means of strength development, the objectives were 
aimed at muscular endurance. For the muscular endurance 
development circular method of training, which included 
various body segments (arms, legs, and torso) has been 
applied. In general, microcycle for strength training in judo-
kas multi-joint exercises (dead lift, squat, and bench press) 
were dominated. Strength training was carried out in the 
afternoon, for this time of day was the most benefit for 
most athletes to mobilize maximally their body. The general 
and specific microcycles were significantly represented 
through unilateral (e.g. one-handed curl, single squats) and 
bilateral exercises (e.g. push dumbbells overhead rowing 
with dumbbell) due to different types of movements and 
situations that occur in combat. Furthermore, exercises of 
relative type (with own body weight e.g. rope climbing) and 
absolute type (e.g. exercises with free weights).
After strength training completion, low intensity techni-
cal tasks in about 10 minutes duration were performed. 
The aim was to establish neuromuscular control of move-
ment that was disrupted by intense stimuli during previous 
strength training (so called muscle tone increase). The fol-
lowing training session in the cycle (second day) is con-
ducted in medium intensity and predominantly focused on 
cardio-respiratory system activation. The overall number 
of training sessions aimed on development of basic endur-
ance and strength skills in a specific experimental group 
was significantly lower compared to traditional program 
followed by control group.

This combining of aerobic and strength training requires 
additional explanation. Namely, aerobic training reduces 
strength, whereas strength training stimulates increase 
in muscle mass that has relatively low oxidative capac-
ity (Wilmore and Costill, 1993) and influence in negative 
manner on aerobic fitness. For this reason, an increase 
in muscle mass should be followed by an increase of the 
aerobic enzyme and mitochondrial mass, and therefore is 
necessary to combine endurance and strength trainings. 
However, with a combination of aerobic and strength train-
ing, it is necessary to take into account the incompatibility 
(negative impact) of these two types of trainings. By way 
of explanation, the strength training efficiency is dependent 
on the relationship of testosterone and cortisol, which af-
fects protein synthesis in skeletal muscles (Issurin, 2010). 
In this way, after endurance training ratio of hormones 
mentioned above stays reduced in following hours, and 
therefore not suitable for strength development (Viru et al., 
1992). The body of an athlete cannot effectively respond 
to training stimulus that simultaneously activates a vari-
ety of physiological system (Issurin, 2009). Intense gly-
colytic workload causes intense metabolic response and 
hormonal changes that may last two or three days (Viru, 
1995). Consequently, the trainings that were focused on 
the strength development were not taken immediately after 
an exhausting aerobic workout.
All technical trainings in general microcycle were aimed at 
improving basic technical details and elements (e.g. au-
tomatisation, biomechanical efficiency, and full range of 
motion). Furthermore, keeping the “feel for fight” was a 
goal with technical training application.
Specific microcycle focuse on developing of specific 
abilities and skills that directly influence on success in 
judo bout. On a base of motoric and energetic structure 
of judo, it can be concluded that all types of strength are 
necessary for succesfull sport performance (repetitive, 
maximal, explosive, isometric), as well as high energetic 
capacity (aerobic, aerobic-anaerobic, anaerobic) with high 
level of speed, flexibility and coordination. All relevant fac-
tors for judo success were covered with specific program. 
Through functional training as well as with combining 
compatible training modalities, authors tried to develop 
multiple abilities and skills through one session and mi-

Day 1. 2. 3. 4. 5. 6. 7.

Morning
P AeE AeE*

AeE+AnE 
(Fartlek) Rest

AeE* RT

RestS ALE Tech ALE ALE Fle

Afternoon
P Tech

Rest
ME* ME Tech ME*

S Fle Tech Tech Bal Tech
Training session 2 1 2 1 2 2
Goal Aerobic and glycolytic muscle endurance development

Notes

AeE-aerobic endurance; AnE-anaerobic endurance; Tech-Technique; ALE-alactate exercise; ME-
muscle endurance; Fle-Flexibilty; Bal-Balance; RT-recovery training; P-primary objective; S-sec-
ondary objective. 
*- a key training.

Table 1 General microcycle 
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crocycle. However, particular accent was on development 
of maximal, explosive and glycolitic strength, followed by 
anaerobic lactate energy capacity, as key skills for succes 
in judo.
Philosophy of specific microcycle for experimental group 
of judokas is resulting from the complexity of judo match 
that is characterized by interval loads of very intensive ac-
tions (mainly in anaerobic mode) with intervals of short 
breaks. Therefore, logical sequence of interval training 
method prevalence in which judoka must engage almost all 
muscle groups in predictable and unpredictable dynamic 
movements, consequently resulting in a very high-energy 
consumption. In addition, exercises of relative strength 
type (with own body - rope climbing, chin-ups, push-ups) 

and absolute type (free weight) were combined. The goal 
was to enable a high degree of adaptation and high fitness 
level with heavy loads application by engaging a large part 
of the muscle through interval method. 
With strength training in specific microcycle for judokas, to-
tal strength exercises were dominating (Bench press, Dead 
lift). For maximal and explosive strength development, a 
transforming series method is used. This method refers 
to stational pairing exercise method. The basic principle 
of pairing is reflected in a series of exercises for the same 
muscle groups. The first exercise is load of 1RM followed 
by plyometrics and judo techniques. Furthermore, exer-
cises of explosive power were combined with exercises 
of high-coordination. Exercises for explosive power were 

Goal
Aerobic power and ca-
pacity development 

Aerobic energy capacity develop-
ment 

Muscle endurance development

Duration 40’ 70’ 80’

Method continuous
Modified continuous 
Specific

circular

Intensity 100-105% from VO2max 60-70% 40-60 %
Location Nature (outdoor) Judo hall Gym

INTRODUCTION Easy pace running
Parterre bout of low intensity, 2 x 5 
minutes with 2 minutes break be-
tween 

Easy pace running

PREPARATION

Specific exercises for 
flexibility, coordination 
and strength for the 
overall treatment of the 
locomotor apparatus

Specific exercises:  for coordina-
tion (four series of ukemi technique: 
Mae- ukemi, Ushiro-ukemi and Yoko-
ukemi), flexibility (individual stretch-
ing) and strength (4 series: crawling 
on elbows on the mat, and pulling on 
partners weight by holding kimono 
sleeves on the mat)

Specific exercises for flexibility, 
coordination and strength for the 
overall treatment of the locomo-
tor apparatus

MAIN
Running 4x4 minutes 
with 3-5 minutes break 
between intervals

Practicing technical-tactical tech-
niques in the parterre for 20 minutes, 
continuous method 

2 minutes break

Practicing techniques in place and 
movement in standing position 
(Uchikomi) for 25 minutes, continu-
ous method  

Squat
Dead lift on flat feet
Force twitch 
Leg extensions (trainer)
Hip flexion (trainer)
Inclined bench press
Upright rowing
Biceps curls
Push-ups on a loom
Pullover
Trunk flexion (trainer - with the 
weight)
Military thrust (trainer)
shoulder shrugging
Pull-ups

10-15 repetition with 15-30’’ 
minimal break between exer-
cises

FINISHING
Stretching and loosen-
ing exercises, autogen-
ic training

Stretching and loosening exercises, 
autogenic training

General judo technique patterns, 
stretching and loosening exer-
cises, autogenic training

Table 2 Examples of general microcycle
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performed in the morning training sessions, always at the 
beginning of the main part of the training, for it is reported 
to be the best athlete’s physical condition to perform ex-

plosive exercises (Issurin, 2009). Notes for development 
of other segments of strength applied in this microcycle 
are the same as described in general microcycle.

Goal Lactate tolerance training
Specific strength development of the lower extremities, 
back, and abdominal muscles

Development of general and 
specific speed, maximum and 
explosive strength

Duration 60’ 75’ 60’

Method Interval Repetitive Transforming series

Intensity 90-100% 80-90% from 1RM 85-100%

Location Athletic track Judo hall Indoor hall

INTRODUCTION Easy pace running (10min)
Easy pace running
Individual treatment of the locomotor apparatus (10min)

Easy pace running (5min)

PREPARATION

Specific exercises for flexibil-
ity, coordination and strength 
for the global treatment of the 
locomotor apparatus
 (10min)

Specific exercises for coordination and balance, gymnastic 
floor elements (switch, roll forward and backward, cart-
whell and handstands)
(10min)

Specific exercises for flexibil-
ity, coordination and strength 
for the global treatment of the 
locomotor apparatus (10min)

MAIN

Running 5 x 400 m
With 3-5 minutes break be-
tween intervals
(30min)

Legs
1. Exercise: Squats with a partner on shoulders (Kata-
Guruma position) 
4 series, 6-10 repetitions 
2. Exercise: Lunge - left and right leg (scissors) with part-
ner in the initial position for  Ippon-Seoi nage technique 
4 series, 6-10 repetitions 
Back (Trunk) 
1. Exercise: Forward bend with partner on shoulders (Ka-
ta-Guruma position)
4 series, 6-10 repetitions 
Abdomen (Trunk)
1. Exercise: Clamped legs around partners waist who is 
standing up and assisting in a way of holding feet of an-
other judokas kimono while he performs exercises 
4 series, 6-10 repetitions 
2. Exercise: Parallel raising legs with fixed weights for 
joints (2-4 kg) (judoka performes this exercise by raising 
his feet parallel from the ground in the air, in the prone posi-
tion while holding onto the feet of a partner who is standing 
and returning judokas legs back in the initial position).
(45min)
Note: 2-minute break between sessions 

Squat + High jump + Sprint 
+ Technique

or

Dead lift + Medicine ball toss 
+ Sprint + Technique

3 - 4 minutes break between 
series
(30min)

FINISHING
Stretching and loosening ex-
ercises, autogenic training
(10 min)

Stretching and loosening exercises, autogenic training
(10 min)

Stretching and loosening exer-
cises, autogenic training
(10 min)

Table 4 Examples of specific microcycle

Day 1. 2. 3. 4. 5. 6. 7.

Morning
P MS ExS AGP*

Rest
Tech AGC * RT

Rest
S AlA Tech Bal Fle Fle

Afternoon
P Tech RT MS* ExS AlA

Rest
ExS

S Fle Fle Tech Fle Tech
Training session 2 2 1 2 1 2

Goal
Specific abilities development
(anaerobic glicolytic power and capacity, maximal and explosive strength)

Notes

AGP-anaerobic glicolytic power; AGC-anaerobic glicolytic capacity; AlA-alactic abilities; MS-max-
imal strength; ExS-explosive strength; RT-recovery training; Fle-Flexibilty; Bal-Balance; Tech-tech-
nique; P- primary objective; S- secondary objective
*- a key training.

Table 3 Specific microcycle
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Major glycolytic loads that cause a very pronounced reac-
tion of the organism, such as maximum heart rate, maxi-
mum oxygen debt, and maximum accumulation of lactate 
in the blood (Bompa, 2000) were applied in this micro-
cycle. In addition, a sudden increase in stress hormones 
(adrenaline, noradrenaline, and cortisol) occurs, whereas 
the level of testosterone (anabolic hormone) decreases 
over a period of 24 hours or more (Issurin, 2010). 
Considering all this, it can be concluded that the significant 
characteristics of a specific microcycle are fatigue accu-
mulation and insufficient recovery. In order to reduce these 
consequences, based on the monitoring of training re-
sponses, recovery training has been applied with different 
methods and techniques of recovery. Recovery trainings 
were apllied immediately after intense glycolytic training or 

24 hours later in the morning sessions. Stretching exer-
cises were usually combined with light jogging of short 
duration (within regenerative zone).
In addition, it is important to highlight the relationship be-
tween intensity and volume in this microcycle. The high 
level of intensity and low volume are general characteris-
tics of specific microcycle. 
Precompetitive microcycle emphasize the competitive 
model of exercise that uses the maximum load (high inten-
sity - low volume). Specifically, this microcycle contains 
the largest load for judo sport. The main objective of this 
microcycle is to transform accumulated skills from gen-
eral and specific microcycle into a specific physical and 
technical-tactical preparation, as well as to rise to a higher 
level already existing level of fitness and specific technical 
and tactical abilities.

Goal Lactate tolerance training
Specific strength development of the lower extremities, 
back, and abdominal muscles

Development of general and 
specific speed, maximum and 
explosive strength

Duration 60’ 75’ 60’

Method Interval Repetitive Transforming series

Intensity 90-100% 80-90% from 1RM 85-100%

Location Athletic track Judo hall Indoor hall

INTRODUCTION Easy pace running (10min)
Easy pace running
Individual treatment of the locomotor apparatus (10min)

Easy pace running (5min)

PREPARATION

Specific exercises for flexibil-
ity, coordination and strength 
for the global treatment of the 
locomotor apparatus
 (10min)

Specific exercises for coordination and balance, gymnastic 
floor elements (switch, roll forward and backward, cart-
whell and handstands)
(10min)

Specific exercises for flexibil-
ity, coordination and strength 
for the global treatment of the 
locomotor apparatus (10min)

MAIN

Running 5 x 400 m
With 3-5 minutes break be-
tween intervals
(30min)

Legs
1. Exercise: Squats with a partner on shoulders (Kata-
Guruma position) 
4 series, 6-10 repetitions 
2. Exercise: Lunge - left and right leg (scissors) with part-
ner in the initial position for  Ippon-Seoi nage technique 
4 series, 6-10 repetitions 
Back (Trunk) 
1. Exercise: Forward bend with partner on shoulders (Ka-
ta-Guruma position)
4 series, 6-10 repetitions 
Abdomen (Trunk)
1. Exercise: Clamped legs around partners waist who is 
standing up and assisting in a way of holding feet of an-
other judokas kimono while he performs exercises 
4 series, 6-10 repetitions 
2. Exercise: Parallel raising legs with fixed weights for 
joints (2-4 kg) (judoka performes this exercise by raising 
his feet parallel from the ground in the air, in the prone posi-
tion while holding onto the feet of a partner who is standing 
and returning judokas legs back in the initial position).
(45min)
Note: 2-minute break between sessions 

Squat + High jump + Sprint 
+ Technique

or

Dead lift + Medicine ball toss 
+ Sprint + Technique

3 - 4 minutes break between 
series
(30min)

FINISHING
Stretching and loosening ex-
ercises, autogenic training
(10 min)

Stretching and loosening exercises, autogenic training
(10 min)

Stretching and loosening exer-
cises, autogenic training
(10 min)

Day 1. 2. 3. 4. 5. 6. 7.

Morning
P ExS Sit-Spe* AeE Sit-Spe* RT ExS *

Rest
S Tech AGP AlA AGC Fle Tech

Afternoon
P Tech RT

Rest
Tech MS ME

S Fle Fle AlA Tech Tech
Training session 2 2 1 2 1 2
Goal Development of situational- specific abilities

Notes

Sit-Spe- Situational-specific training; AGP-anaerobic glicolytic power; AGC-anaerobic glicolytic ca-
pacity; AlA-alactic abilities; ME-muscle endurance; MS-maximal strength; ExS-explosive strength; 
RT-recovery training; AeE-aerobic endurance; Fle-Flexibilty; Tech-technique; P-primary objective; 
S-secondary objective.  *- a key training.

Table 5 Precompetitive microcycle

Table 6 Examples of precompetitive microcycle

Goal Training plan of precompetitive microcycle  Training plan for 2nd precompetitive microcycle
Duration 70’ 90’
Method Modified specific interval Modified Interval
Intensity 85-100% 90-100%
Location Judo hall Judo hall

INTRODUCTION Easy pace running (10min)

performing techniques without a partner in mo-
tion (5 min)
overall treatment of the locomotor apparatus indi-
vidually and in pairs (exercises of static and dy-
namic stretching)
(10min)

PREPARATION

Specific exercises for flexibility, coordination 
and strength for the overall treatment of the 
locomotor apparatus
(10min)

Specific exercises: for coordination (six series of 
ukemi technique: Mae- ukemi, Ushiro-ukemi and 
Yoko-ukemi) and balance
(15min)

MAIN

Bout (attack every 15’’ in a duration for 10 
to 15’’)
Bout time is 5’ with active break (streching) 
in a duration of 3’
(overall 40 min)

Randori (with a transition to parterre)
Series: 5 x 5 bouts, with stopping the time for ref-
eree decision
Isolation bout one at a time
Break between bouts 5 min
(overall 50 min)

FINISHING
Stretching and loosening exercises, auto-
genic training
(10min)

Stretching and loosening exercises, 
autogenic training
(10min)
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It is precisely in this microcycle that stressful technical and 
tactical tasks apply. Targeted skills are specialized and key 
exercises are closely associated with the competitive ac-
tivity. In particular, specific exercises during training were 
used, simulating the rhythm, speed and power that is re-
quired in competitions.
Trainings with overlapping coefficient up to 5 times were 
applied. Given that this is the most demanding microcycle, 
it is of great importance monitoring judokas stress, and 
consequently implementation of recovery training and re-
sources (trainings, methods and recovery techniques are 
described in a specific microcycle). In addition to these 
basic goals in precompetitive microcycle, it is important to 
maintain various forms of strength (maximum, explosive, 
static strength, endurance in strength) or general aerobic 
energy capacity. 
Aforementioned abilities were maintained with general and 
specific exercises along with strength training (strength 
training or aerobic endurance 1 or 2 times during micro-
cycle). Furthermore, it is important to emphasize that 
general and specific exercise trainings were combined 
with situational and technical-tactical training and exer-

cises. Combining general, specific and technical-tactical 
training and exercises (integration) in precompetitive mi-
crocycle, produces the great effects of training, and thus 
is more cost effective. 
Competitive microcycle is the final part of each specific 
training phase program of the experimental groups. This 
microcycle was directed towards achieving maximum 
competitive performance and full recovery before com-
petition. Judokas were entering this microcycle with a lot 
of accumulated fatigue from previous microcycles, situ-
ational or precompetitive. Moreover, an important factor 
of this microcycle are long-term travel to the venue of the 
competition, which also can include changing time zones, 
climate, altitude, diet, etc. Therefore, workload reduction is 
of primary importance at the beginning of the competitive 
microcycle in order to ensure and facilitate the recovery of 
athletes and timely achieve the state of supercompensa-
tion. Targeted load reduction in the competitive microcycle, 
in addition to physiological and energy benefits, results in 
significant mood improvements, which are mainly associ-
ated with the recovery (Mujika et al., 2004).

Modeled exercises and tasks that are specific to judo 
competitions are used in this microcycle. The emphasis 
was on maximum speed when performing specific judo 
techniques, creating specific tactics, raising motivation 
and control emotional tensions ahead of the competition. 
Trainings were based on the simulation of technical-tac-
tical competitive situations. The simulation included the 
technical and tactical combinations and tasks through the 
expected competitive situations, with an attempt to approx-
imate the level of concentration to the competitive level. 
Trainings in this microcycle are taken at the time of day 
when the performance in the competition was expected.
The main objective of regenerating microcycles is the 
recovery and revitalization of the athlete’s body after 
competitive microcycle. Bearing in mind that during spe-
cific program there is a significant number of important 
contests and competitions that cause great physical and 
emotional stress with increased secretion of stress hor-
mones (Issurin, 2010), after each competitive microcycle 
regenerating or recovering microcycle followed. Content of 
a regenerating microcycle is mainly composed to accel-

Day 1. 2. 3. 4. 5. 6. 7.

Morning 
P Tech-Tac Sit-Spe* 

RT
Tac *

Rest C
RT

S AlA Tac Fle

Afternoon
P MS

Rest Rest Rest Rest
S Fle

Training session 2 1 1 1
Goal Preparation for competition, supercompensation

Notes

Tech-Tac- technical-tactical preparation; Tac-tactical training; AlA-alactic abilities; MS-maximal 
strength; RT-recovery training; Sit-Spe- situational-specific training; Fle-flexibility; C-competition; 
P-primary objective; S-secondary objective.
*- a key training.

Table 7 Competitive microcycle

erate the process of mental and physical regeneration. It 
consists mainly of activities of low intensity and volume, 
with methods and procedures usually relating to adequate 
nutrition, sauna application, massage, contrast baths and 
stretching. Sports games, such as football or basketball, 
are not included in the content of this microcycle because 
of the high risk of injury. 
Balance and flexibility in the specific program. Exercis-
es for the development and preservation of flexibility and 
balance were applied in every single microcycle, within 
each workout (usually in introductory-preparatory and final 
part of the training). Balance training operators have been 
implemented in the introductory part of the training in the 
warm up phase, as part of a dynamic stretching with and 
without an external load. Furthermore, a various unstable 
surface (balance boards, pillows, bossu balls, etc...) 
were used when working with an external load, or while 
performing specific judo techniques. Dynamic stretching 
was a part of the introductory part in training. Combin-
ing movement performance (maximum range of motion), 
and simulation of judo techniques performance was used. 
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ment of general fitness level, solely general methods were 
used (e.g. for aerobic energy capacity development only 
running exercises). Control group did not use the trans-
forming series in strength training. During basic prepara-
tion, trainings and exercises were not supplemented with 
technical tasks of low intensity in order to establish neuro-
muscular control of movement that is disrupted by intense 
stimuli during strength training. Furthermore, after aerobic 
sessions (i.e. longterm cyclic movements) athletes of con-
trol group did not perform alactic sprints for activating fast 
twich fibers. Recovery trainings were not a part of control 
group preparation, and no-load control via Heart rate moni-
tor and lactate concentration was performed. Training load 
for control group was based on a subjective assessment 
of coaches and athletes, whereas program that was con-
ducted with a control group was not focused on all compe-
titions defined by official competitive calendar.

Anthropometry
Anthropometric profile. The following anthropometric mea-
sures were taken from all participants: body mass (Avery 
Ltd., Model 3306 ABV, Crosswell, UK), body height (Hol-
tain Ltd., London, UK), skin-fold thickness (Harpenden; 

Goal Training plan for competitive microcycle 
Training plan for 2nd competitive mi-
crocycle

Duration 90 minutes 70 minutes
Method Modified interval Specific interval
Intensity 90-100% 50-60%
Location Judo hall Judo hall

INTRODUCTION

performing techniques without a partner in motion 
(5 min)
overall treatment of the locomotor apparatus individually 
and in pairs (exercises of static and dynamic stretching)
(10min)

Easy pace running (5 min)

PREPARATION

Specific exercises: for coordination (six series of ukemi 
technique: Mae- ukemi, Ushiro-ukemi and Yoko-ukemi) 
and balance
(15min)

Specific exercises for flexibility, coor-
dination and strength for the overall 
treatment of the locomotor apparatus
(10min)

MAIN

Randori (with a transition to parterre)
Series: 5 x 5 bouts, with stopping the time for referee 
decision
Isolation bout one at a time
Break between bouts 5 min
(overall 50 min)

Uchikomi  in movement
5 series x 3 minute

Ne waza, practicing parterre tech-
niques (Osaekomi waza, Kansetsu 
waza, Shime waza)
3 series x 5 minutes

Kumi kata 
3 bouts x 5 minutes

1 minute of rest between series (over-
all 45min)

FINISHING
Stretching and loosening exercises, autogenic training
(10min)

Stretching and loosening exercises, 
autogenic training
(10min)

Table 8 Examples of competitive microcycle

Dynamic stretching exercises programs were adjusted to 
imitate judo activity movements, where body was opti-
mally prepared for the awaiting efforts during training. In 
the final part of the training in order to relax the muscles 
and accelerate recovery after exercise as well as to reduce 
body temperature and prevent injuries static stretching was 
applied (Faccióni, 1995).

Control group training program
The control group followed the standard training program, 
largely based on the principles of linear or traditional pe-
riodization, which is a common training model applied in 
Bosnia and Herzegovina. The main differences in control 
group program in relation to the specific program of experi-
mental group is that results from the initial measurement 
were not used for training programming, nor the individual 
training zones were calculated for development of func-
tional and motor abilities for control group. Control group 
had a significantly higher number of trainings for the devel-
opment of general fitness levels, which means more time 
spent on the improvement of general skills, and less time 
for the development of specific and situational abilities in 
relation to program the experimental group. For develop-
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Baty Intl, West Sussex, UK) at four sites (biceps, triceps, 
sub-scapular, suprailiac), and limb circumferences (Gulick 
anthropometric tape; Creative Health Products, Plymouth, 
USA) at five sites (forearm, upper arm, thigh, waist, chest). 
The body fat percentage was estimated through manual 
bioimpedance (MaltronBioScan 920-2, Edinburgh, UK).

Test battery
Handgrip strength. Maximum handgrip strength for both 
hands was measured with a portable Takei handgrip dyna-
mometer (Takei Scientific Instruments CO, Tokyo, Japan). 
The athletes were standing comfortably with the shoulder 
adducted. The dynamometer, which had been previously 
adjusted to the size of participants’ hands, was held with 
the arm parallel to the body without squeezing the arm 
against the body. The position of the hand remained con-
stant in a downward direction, the palm did not flex on the 
wrist joint. The subjects were required to exert a maximum 
voluntary contraction on the dynamometer for 5 seconds. 
All subjects performed 3 trials, the best performance was 
used for further analysis.
Isokinetic knee strength. The thigh muscle strength was 
measured using an isokinetic dynamometer (Biodex Corp., 
Shirley, New York, USA) according to standard protocols 
(Gleeson and Mercer, 1996; Madsen, 1996). The machine 
was calibrated prior to every test and the range of motion 
(ROM) was set at 90º. All subjects performed a 10-min 
general warm-up, followed by a specific warm-up consist-
ing of 3-4 repetitions at the testing speed (60 deg/s) for 
quadriceps (Q) (knee extensor) and hamstrings (H) (knee 
flexor) muscles in order to prepare the subjects for testing. 
Two minutes after the warm-up, the athletes performed 5 
repetitions of maximum voluntary contractions of leg mus-
cles for 3-4 s. The peak torque values were recorded for 
right and left knee extensors (KE-R and KE-L respectively), 
and right and left knee flexors (KF-R and KF-L respective-
ly), by the same experienced examiner.
Isokinetic shoulder strength. Concentric and eccentric 
strength measurements for left and right arms were per-
formed on the Biodex isokinetic dynamometer at 60 deg/s 
(Biodex Corp., Shirley, New York, USA). The subjects 
warmed up using an upper-body ergometer for approxi-
mately 5 minutes. During testing, all subjects were posi-
tioned in the supine position with straps placed across the 
chest and hips. The tested arm was positioned with the 
shoulder abducted to 90º and the elbow flexed to 90º. The 
strength was tested through a ROM of 150º, between 60º 
of internal rotation and 90º of external rotation, for both 
the internal (I) and external (E) rotation tests. The athletes 
performed three sub-maximal trials to familiarize with the 
testing procedure and the dynamometer. Both concentric 
and eccentric testing consisted of 5 maximal reciprocal 
repetitions for 3-4 s, standardized instructions were given 
to push as hard and fast as possible. The concentric mus-
cle torques were measured first, followed by the eccentric 
torques assessments. 
Dynamic strength tests. The one repetition maximum (1-
RM) test for bench press and squat were performed using 
free weights (Hoffman, 2002). The judo athletes warmed 

up with a light resistance and then achieved a 1RM ef-
fort within 3 to 5 attempts. No bouncing was permitted, 
as it would have artificially boosted strength results. The 
bench press testing was performed in the standard supine 
position: the subject lowered Olympic weightlifting bar to 
mid-chest, then pressed the weight until his arms were 
fully extended. The squat exercise required the player to 
rest an Olympic weightlifting bar across the trapezius at 
a self-chosen location. The squat was performed to the 
parallel position, achieved when the greater trochanter of 
the femur was lowered to the same level as the knee. The 
subject then lifted the weight until his knees were extended. 
Previous studies have demonstrated good test-retest reli-
abilities for these strength measures (Hoffman et al., 1990; 
Hoffman et al., 1991). The 1RM deadlift was tested by fol-
lowing the protocol and exercise execution guidelines de-
scribed by Baechle et al. (2000).
Muscular endurance. In addition to the 1RM tests, bench 
press and deep-squat exercises were performed with free 
weights equal to weight of judokas until exhaustion with the 
same equipment. The number of pull-ups until exhaustion 
was reported as an indicator of upper body strength. 
Muscle power. The high-jump and long-jump were chosen 
as a measure of leg power. For both jumping tests, the judo-
kas attempt their maximum jump distance; they performed 
3 repetitions and the best result was noted for analysis. In 
order to evaluate a measure of the upper-body power, the 
subjects participated in the standing medicine-ball throw. 
They were instructed to hold the 5-kg medicine ball with 
both hands, quickly bring the ball up to touch their chest 
at about nipple level, and execute an explosive chest-type 
pass, pushing the ball forward and upward at an angle ap-
proximately 30 above horizontal. The same instructions and 
demonstrations were given to all subjects before testing.
Aerobic profile. The maximal oxygen uptake was estimated 
in all participants. The ventilatory and metabolic indices 
were measured at rest for one minute, then for another 
minute on a treadmill at a speed of 3 km/h; then, starting at 
7 km/h, the workloads incremented progressively at a rate 
of 0.5 km/h every 30 s until exhaustion (CPET, COSMED, 
Torino, Italy). The inclination was equal to 2% throughout 
the trial. The test was considered completed when the oxy-
gen uptake reached plateau, and the respiratory and ven-
tilator quotients reached reference values, the perceived 
state of each participant being monitored throughout the 
test. The expiratory airflow was measured by gas turbine 
with a mask; oxygen and CO2 were determined in expired 
air, the latter by infrared gauge. Before each test, the vol-
ume was calibrated by 5 inspiratory and expiratory strokes 
at different flows with a 3-l syringe; the gas analyser was 
calibrated with two gas mixtures of known oxygen and CO2 
concentrations (20.9% O2, 0.03% CO2 and 16.0% O2, 
5.0% CO2, respectively).
Anaerobic profile. In order to evaluate the anaerobic power, 
a maximal power test was used for estimating the alac-
tate component. The MaxPower Test was performed with a 
subject pedalling at maximal speed (the highest possible) 
on a bicycle ergo-meter (Technogym HC600, Rome, Italy) 
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for a period of 8 seconds. The results of the test are given 
as an average value of the Watts in the 8 s period. 
Specific-judo performance. The judokas also were submit-
ted to a specific-judo performance test, the 30 seconds 
Tokui Waza Test. Two judokas (uke) were positioned at 4 
m distance from one another, and the test executor (tori) 
was 2 m from ukes. During 30 s, tori throws opponents 
using his “favourite” or “best” technique, as many times as 
possible (figure 1). Performance is determined by the total 
number of throws completed by the judo athlete.

Figure 1 30 seconds Tokui Waza Test.

Statistics
All values are expressed as means ± standard deviation. 
The distribution of normality was analysed by a Shapiro-
Wilk test. A two-way (time of measurement and training 
protocol) analysis of variance with repeated measures was 
applied to compare performance in the physical tests and 
the anthropometrical measurements. All analyses were 
performed using SPSS v. 20.0 for Windows. Effect sizes 
were calculated using eta squared (h2). The statistical sig-
nificance was set at p< 0.05.

RESULTS

Table 9 presents the anthropometric variables before and 
after the two training programs. It is noticeable that values 
of Skin-fold (suprailiac) was significantly reduced in ex-
perimental group after the applied treatments (F = 5.38, P 
= 0.039). Furthermore, significant interaction effect ap-
peared (F = 6.94, P = 0.022), which indicates significant-
ly greater effect on the increase in volume of Right forearm 
in the experimental group after applied program, whereas 
in the control group, these values had smaller average size 
in the final measurement. Within both groups in the final 
measurement was noticeable significan decline in percent-
age of Body Fat (F = 5.86, P = 0.032).   

Variable
Experimental (n = 7) Control (n = 7)

Initial Final Initial Final 

Body mass (kg) 92.00 ± 11.28 89.04 ± 8.91 99.14 ± 15.32 98.57 ± 16.41

Height (cm) 178.57 ± 7.73 178.57 ± 7.83 186.21 ± 6.50 186.21 ± 6.50

Bicep (mm) SF 4.41 ± 1.10 4.11 ± 0.66 4.34 ± 0.78 4.28 ± 0.73

Triceps (mm) SF 8.78 ± 3.48 8.12 ± 2.61 7.45 ± 2.17 7.48 ± 2.21

Subscapular (mm) SF 12.84 ± 3.87 11.91 ± 3.17 11.82 ± 1.91 11.87 ± 1.32

Supraillac (mm) SF* 18.37 ± 9.16 15.87 ± 7.30 15.34 ± 3.65 15.41 ± 4.06

Left forearm (cm) LC 30.35 ± 2.17 31.07 ± 2.11 31.50 ± 2.19 31.50 ± 2.27

Right forearm (cm) LC* 30.92 ± 2.22 31.71 ± 2.05 31.85 ± 2.62 31.64 ± 2.39

Left upper arm (cm) LC 37.14 ± 4.23 37.78 ± 3.90 37.21 ± 3.21 37.28 ± 2.94

Right upper arm (cm) LC 36.71 ± 3.80 37.71 ± 3.72 37.78 ± 3.09 37.85 ± 3.19

Left thigh (cm) LC 60.92 ± 3.34 61.71 ± 2.97 62.00 ± 4.96 62.42 ± 5.46

Right thigh (cm) LC 60.85 ± 3.21 61.71 ± 2.75 62.57 ± 5.43 62.64 ± 5.82

Chest (cm) LC 104.78 ± 10.38 105.50 ± 7.17 110.78 ± 7.95 111.42 ± 8.13

Waist (cm) LC 92.78 ± 7.22 90.85 ± 5.52 93.57 ± 9.25 93.78 ± 9.95

Body mass index 28.70 ± 3.40 27.81 ± 2.81 28.47 ± 3.93 28.34 ± 3.86

Body fat (%)* 17.40 ± 3.98 16.17 ± 3.50 16.11 ± 2.22 16.04 ± 1.78

SF: Skin-fold, LC: Limb circumferences.

Table 9 Anthropometric variables before and after the two training programs.
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Table 10 presents the fitness and specific performances of 
judo athletes before and after applied training programs. Ef-
fects of program showed statistically significant changes in 
tests of absolute strength in favor of experimental group in 
following variables: Bench Press (F = 121.00, P = 0.000), 
Deep squat (F = 14.03, P = 0.003), Dead lift (F = 27.56, 
P = 0.000) and Hand Grip Right (F = 22.91, P = 0.000). 
In variables of power evaluation effects of applied treatment 
were also significantly better in favor of experimental group 
with Single high jump (F = 10.48, P=0.007), Single long 

jump (F = 12.79, P = 0.004) and Medicine ball toss (F = 
47.25, P = 0.000). Better results for experimental group 
were also found within muscle endurance variables, Chin 
up (F = 20.35, P=0.001), Bench Press with body weight 
(F = 16.34, P = 0.002) and Deep squat with body weight 
(F = 17.67, P = 0.001). In addition, significant effect of 
changes on average values were determined with Coordi-
nation with stick (F = 29.92, P = 0.000), Envelope test (F 
= 34.21, P = 0.000) and side leg raise (F = 5.44, P = 
0.038), all in favor of experimental group. 

Variable
Experimental (n = 7) Control (n = 7)

Initial Final Initial Final 

Bench Press (Kg)** 127.14 ± 19.11 145.00 ± 18.93 153.57 ± 28.38 155.71 ± 27.90

Deep squat (Kg)** 139.29 ± 24.22 166.43 ± 15.46 171.43 ± 28.68 172.86 ± 27.81

Dead lift (Kg)** 196.43 ± 26.72 220.71 ± 22.62 207.86 ± 26.90 205.71 ± 22.62

Hand Grip Left (Kg) 54.91 ± 5.42 58.20 ± 5.26 58.37 ± 3.55 57.55 ± 4.20

Hand Grip Right (Kg)** 56.85 ± 6.20 61.28 ± 7.31 62.58 ± 7.17 63.47 ± 7.77

Single high jump (m)** 2.98 ± 0.19 3.10 ± 0.20 2.98 ± 0.08 3.00 ± 0.13

Single long jump (m)** 2.58 ± 0.34 2.76 ± 0.32 2.50 ± 0.13 2.53 ± 0.14

Medicine ball toss (m)** 5.38 ± 1.02 5.90 ± 1.12 5.87 ± 0.50 5.84 ± 0.54

Chin up (freq.)** 25.14 ± 7.86 33.29 ± 8.84 25.00 ± 11.37 25.00 ± 9.48

Bench Press with body weight (freq.)** 17.57 ± 5.06 23.14 ± 5.04 20.29 ± 11.57 21.29 ± 10.02

Deep squat with body weight (freq.)** 20.14 ± 8.37 28.29 ± 4.64 24.86 ± 9.90 24.43 ± 7.89

Coordination with stick (s)** 4.43 ± 0.83 4.15 ± 0.83 4.98 ± 1.12 5.36 ± 0.95

Envelope test (s)** 24.66 ± 0.48 23.99 ± 0.62 25.20 ± 1.25 25.59 ± 1.19

Side leg raise (cm)* 41.42 ± 5.56 50.71 ± 8.86 46.42 ± 7.48 50.71 ± 7.86

Sit and reach (cm) 15.85 ± 5.14 17.00 ± 5.03 13.64 ± 7.05 13.57 ± 5.41

Straight leg raise, L (cm) 92.14 ± 4.87 94.28 ± 5.34 91.42 ± 6.26 90.00 ± 5.77

Straight leg raise, R (cm) 90.00 ± 2.88 92.85 ± 3.93 87.14 ± 2.67 87.85 ± 2.67

Shoulder flexibility test (cm) 94.14 ± 9.37 89.42 ± 5.79 92.00 ± 17.88 93.00 ± 16.89

VO2max/BW (ml·kg·min)** 52.52 ± 5.18 55.81 ± 5.49 51.02 ± 5.92 49.70 ± 6.13

VO2 max (L)** 4.74 ± 0.74 4.87 ± 0.73 4.96 ± 0.49 4.80 ± 0.52

HRmax (freq.) 190.00 ± 9.12 192.29 ± 7.54 187.43 ± 7.11 187.14 ± 7.33

vVO2max** (km/h) 15.29 ± 1.38 16.57 ± 0.97 15.45 ± 1.28 15.43 ± 1.13

VO2max/BW at VenT (ml·kg·min) 40.74 ± 4.35 45.57 ± 4.84 35.72 ± 6.47 35.61 ± 6.64

Max Power test (W)** 544.57 ± 64.39 608.29 ± 66.45 539.43 ± 64.55 552.71 ± 55.88

30 sec Tokui Waza (freq.)** 14.29 ± 1.38 15.71 ± 1.11 14.14 ± 1.95 14.00 ± 1.29

Table 10 Fitness and specific performances of judo athletes before and after applied training programs.

The effect of applied program on absolute oxygen con-
sumption variable (VO2max) is found statistically significant 
(F = 12.31, P = 0.004), as well as in relative values. Fur-
thermore, it has been determined statistically significant 
effect of program on following variables: Speed at maximal 
oxygen consumption (vVO2max) (F = 13.19, P = 0.003), 

Relative oxygen consumption at ventilatory threshold (VO-

2max/BW at VenT) (F = 21.81, P = 0.001), Maximal anaero-
bic power test in watts (F = 29.94, P = 0.000). Variable that 
determines specific abilities of judokas, 30 seconds Tokui 
Waza effects of the applied treatman was statistically better 
in favor of experimental group (F = 12.10, P = 0.005).
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DISCUSSION

After six months of applied training protocol, regarding 
anthropometric measurements in experimental group of 
judokas, at the same time occured a reduction in the per-
centage of fat and suprailiac skinfold as well as an increase 
the of the right forearm circumference at a significant level 
of deduction. Furthermore, the significant increase in all 
variables of strength and coordination is noticable. The ex-
perimental treatment also resulted in a significant increase 
in aerobic and anaerobic power, as well as judo-specific 
fitness, whereas no significant changes were occured in 
flexibility variables and left-hand grip.
Franchini et al., (2011a) found in their research procent-
age of fat tissue in judokas to range from 4-9%, except 
for heavy weight categories (+100 kg men). In our study, 
higher percentage of fat occured, but it should be taken into 
account that dominated sample of judokas was from the 
higher weight categories. Furthermore, it would be impos-
sible to determine individual body composition or fitness 
profile for all judokas due to different weight categories. 
However, there are similarities in some factors in terms of 
the characteristics and somatotype dominance mesomor-
phous type (Franchini et al, 2011a). 
Lower extremities strength is of great importance dur-
ing the execution of the throwing techniques in judo. The 
research that was conducted on judokas from Finland 
(Fagerlund and Hakkinen, 1991) showed that the level of 
international judo athletes possesses a higher value levels 
in power speed curve for Squat jump (SJ), compared to a 
group of recreational level judokas. Moreover, the time for 
which international group of judokas achieve half of the 
maximum power is shorter. Muscle groups that are acti-
vated during the execution of the throwing techniques are 
mainly located in the lower part of the body and given that 
these techniques are performed with high speed and high 
resistance against the opponent, the differences between 
these two levels of competitors (international and recre-
ational) may be the result of such adaptations. No differ-
ences were found in results for bench press between these 
two groups. In another study of Franchini et al. (2007) au-
thors compared a similar level of judokas (national main 
team with a reserve team), and found no differences in 
the values of 1RM for bench press, squat, and arm stroke. 
As the pushing and pulling phases during a judo match are 
conducted many times during the fight for grip that precedes 
technique application, these improvements would guarantee 
a better maintenance of these actions (Franchini et al., 2014).
Typically, the grip dispute during the match is maintained 
through forearm strength endurance (Franchini et al., 
2011b; Franchini et al., 2013), the high-intensity techni-
cal actions executed to throw the opponent are related to 
lower-body muscle power (Blais et al., 2007), and some 
movements to immobilize the opponent involve whole-body 
maximal strength (Franchini et al., 2011a, Franchini et al., 
2013). Thus, judo athletes need to develop a wide range of 
strength abilities in order to execute the technical actions 
used to score during the match (Franchini et al., 2013).

Handgrip, as static manifestations of power in judo, is im-
portant in standing position in order to maintain the distance 
as well as to provide resistance when pulling opponent out of 
balance (Franchini et al, 2011a). The improvements in maxi-
mal isometric handgrip strength and in isometric strength-
endurance chin-up performance are important adaptations 
to the grip dispute during the match, which is the longest 
action performed during judo combat (Calmet et al., 2010; 
Marcon et al., 2010; Miarka et al., 2012). Furthermore, ath-
letes also improved their dynamic maximal strength in row, 
bench-press and squat exercises and the strength endurance 
in bench-press and squat exercises. Experimental group of 
judokas showed significantly higher values for handgrip 
compared to previous reserarch findings (Franchini et al., 
2005a; Spieser et al., 2012; Cortell-Tormo et al., 2013), 
which could be explained with their higher body mass.
Some of the most common techniques at the 2013 World 
Championships were those throws that require execution 
with balance and explosion of a single leg that is planted 
on the mat surface, including Uchi mata and Osoto gari. 
This observation suggests the importance of lower-body 
training, with particular focus on single-leg exercise when 
training judo athletes.
One study determined that periodized strength training 
would lead to adequate increases in muscular strength 
of first-class judo athletes, allowing the ability to perform 
movements and techniques faster and more efficiently dur-
ing a match (Bratic et al., 2008).
Studies comparing performance variables from athletes who 
have undergone both periodization models tend to favor un-
dulating periodization as the superior method (Monteiro et al., 
2009; Prestes et al., 2009). Periodically alternating volume 
and intensity may supply the neuromuscular system with 
the stimulus needed for adaptation to occur and, at the same 
time, allows the body to recover and regenerate (Poliquin, 
1988). With stepwise periodization, the continuous increases 
in intensity over the course of a training cycle subjects the 
body to ever-increasing levels of stress, requiring a light or 
unloading week for regeneration (Poliquin, 1988).
Possessing tactical excellence and having the ability to 
execute an array of complex skills necessary for success 
in judo competition requires the ability to move well and 
efficiently; this means that the athlete must excel in ba-
sic movement patterns and be absent of postural distor-
tions, faulty movement patterns, and muscular imbalances 
(Henry, 2011).
Some evidence exists for higher values   of maximum oxy-
gen consumption (VO2max) and ability for faster resinthesys 
of gastrocnemius creatin phosphat in judokas that normally 
receive points in the decisive moments in match compared 
to other judokas scoring earlier in the match that show better 
performance in the Wingate test for lower body (Gariod et 
al., 1995). Additionally, faster recovery after high-intensity 
intermittent activity is also associated with aerobic abilities 
(Franchini et al., 1999; Franchini et al., 2011a). Athletes with 
higher aerobic power were probably able to perform sub-
maximal activities with lower sense of effort compared to 
athletes with lower aerobic power (Franchini et al., 2011a).
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Introduction 

Improving new training strategies, as one of the primary 
aims, focuses on promotion of strong athlete performance 
(Vrcić et al. 2018), and as one of the widest known meth-
ods for improving those performances is PAP (Post-ac-
tivation Potentiation). Post-Activation Potentiation (PAP) 
is defined as an increase in muscle performance after a 
conditioning contraction (Xenofondos et al. 2010). Just 
increasing this efficiency accompanied by neuromuscular 
changes can contribute to improving performance in exer-
cises that require strength, speed or power (Talović et al. 
2018; Borba et al. 2017; MacIntosh et al. 2012). However, 
there is a very small number of studies which focused on 
PAP effects on upper extremities (Beller et al. 2012; Baker 
2004; Brandenburg 2005; Ebben and co-authors 2000; 
Hrysomallis and Kidgell 2001; Marković and co-authors 
2008 and Vrcić et al. 2018). Even though studies show 
that there is no precise optimum time of PAP effect, espe-
cially when it comes to the power of the upper extremities, 
the analysis of the research has led to the finding that the 
best PAP effects present themselves between seventh and 
twelfth minute. (Vrcić et al. 2018; de Assis Ferreira et al., 
2012; Bevan et al. 2009; Kilduff et al. 2007).

As far as the authors are aware, neither of the previous 
studies has researched the difference in the size of PAP ef-
fect in the application of different activation stimuli when it 
comes to upper extremities. Considering that this study fo-
cuses on analysing three activations, thrusts (bench press, 
incline bench press and military press) and that they have 
the similar structure, if perceived from a biomechanical 
aspect, it means that the effects will be the greatest if the 
exercise itself is bio-mechanically similar as to the exercise 
of throwing a medicine ball from the chest. When it comes 
to bench press thrust, the study conducted by Marković 
et al. 2008 reveals that the use of upper-body heavy re-
sistance exercise (bench press) before ballistic throwing 
movements against moderate external loads might be an 
efficient training strategy for improving an athlete’s upper-
body explosive performance. Likewise, a study conducted 
by Vrcić et al. 2018 concluded that 3x3-90% of 1RM on 
incline bench press can lead to statistically significant im-
provement in the distance range, if it is the case of throwing 
a medicine ball from the chests. Up to this point, the au-
thors believe that the Military press has not been used as an 
activation exercise, therefore there are no relevant sources 
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Abstract
The aim of this paper is to determine the presence of PAP effect and its time periods in the application of different activation stimuli 
on upper extremities. PAP effect has been determining as a difference in the distance of the medicine ball throw with stimuli (PAP 
1,3,5,7,10,12 minutes) and without stimuli (PRE-PAP). The study was participated by 24 students of Faculty of Sport and Physical 
Education, University of Sarajevo (age = 22.24 ± 1.21; body mass = 74.57±7.23). The students threw the medicine ball from a 
sitting position on a chair, before and after (1,3,5,7,10 and 12 minutes) activation stimuli which consisted of 3x3 90% 1RM incline 
bench press, bench press and military press. The analysis of the data obtained shows that there is an acute increase in the distance of 
the medicine ball throw. The highest positive statistically significant pre and post-AP changes occurred in the seventh minute for IBP 
(13.52 cm and 2.38%; p = .047) and BP (12.17 cm and 2.14%; p = .052). These results suggest that IBP and BP application perfor-
mance results in a statistically significant PAP effect within the seventh minute, and that there is a presence of some (non-statistically 
significant) positive PAP effects in the application of all three (BP, IBP, MP) activation exercises between fifth and tenth minute, however 
pointing out that their value is the greatest between fifth and seventh minute. 
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which would be used to compare the results gained from 
this study within the context of a Military press.  
The general aim of this study is to determine the presence 
of PAP effect and its time periods in the application of dif-
ferent activation stimuli on upper extremities. In addition, 
this study aims at determining differences in the size of 
PAP effects when applied in three activation exercises, 
and which primarily differentiate themselves regarding the 
angle under which muscle force overcomes external load. 

Methods

Sample
The sample of this study consisted of 24 male students 
of the Faculty of Sport and Physical Education, University 
of Sarajevo, who at the time of testing were of a good 
health and physically active. All the students have stated 
that they did not have any upper extremities’ injuries in the 
past five years. The basic characteristics of the students 
(mean±SD) are: age (22.24 ± 1.21), body mass (74.57 
± 7.23), maximum bench press 1RM strength (82.06± 
18.83), maximum incline bench press 1RM strength 
(67.71 ± 13.88), maximum Military press 1RM strength 
(52.93 ± 9.22). All the students have consented to be 
tested and have likewise been informed about all the de-
tails and reasons as to why this study is to be performed. 

Experimental Approach to the Problem 
All the subjects involved in this study were asked to take 24 
hours break from any physical activity, to be rested for the 
beginning of this study. The testing was conducted within 
5 days, but between each day, there was one day of break. 
The first day of research the body composition parameters 
of each subject were determined (BC-420MA, TANITA Eu-
rope GmbH, Sindelfingen, Germany) (Čović et al. 2017), 
after which a standard 5-minute workout of easy running 
commenced (8 km · h-1) followed by 5 minutes of dynamic 
stretching (Tsoukos et al. 2016) after which 1RM was 
determined. The subjects first determined One-Repetition 
Maximum for a bench press, after which One-Repetition 
Maximum for incline bench press and finally One-Repeti-
tion Maximum for military press.

One-Repetition Maximum determination
The estimate for One-Repetition Maximum for bench press 
was based on the recommendation of the author Markovic, 
G and co-authors 2008, One-Repetition Maximum for in-
cline bench press was based on the recommendation of 
the author Vrcić and co-authors 2018, while the estimate 
for One-Repetition Maximum for Military Press was based 
on the recommendation of the authors Paoli and co-au-
thors 2010. In regard to all the above stated protocols, 
recommendations by each author were followed without 
any deviations.  

Seated Medicine Ball Throw
The second day of testing likewise included warm up ac-
tivities after which the activity of throwing the medicine 

ball (4kg) commenced. The medicine ball throwing test 
was used on the recommendation of author Vrcić et al. 
2018. The subjects were asked to throw the medicine 
ball from a sitting position on a chair with a medicine ball 
(4 kg, medical volume 76 cm) with both hands on the 
chest. The subjects threw the medicine ball twice each 
time and with a 10 second interval between each throw, 
to avoid acute effects of the first throw presenting itself 
on the second. On the third, fourth and fifth day of test-
ing, the subjects were divided into three random groups 
consist out of 8 subjects. The activation stimuli were 
conducted on three different work area, as 3x3 with 90% 
1RM, following the throwing of a medicine ball at certain 
time points of 1,3,5,7,10 and 12 minutes. This random-
ized approach was conducted to avoid learning effect, 
i.e. automatic throwing, which would affect the study’s 
relevance (Graph 1.).

Graph 1. Schematic representation of the experimental 
protocol

Statistical Analysis
The results were processed using SPSS. 23 for Windows 
(IBM Corp. Chicago). Arithmetic mean values and standard 
deviations were calculated, for all variables, followed by 
paired samples T-test to determine possible differences 
in time periods, and ANOVA (LSD) to determine whether 
there are differences in the same time periods for different 
activation stimuli. 
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Results 

Table 1 presents the results of arithmetic mean and stan-
dard deviations of treated variables. It is noticeable that 
the results of the pair sample T-test show statistically sig-
nificant difference in variable IBP7 (p = .047), MP1 (p = 
.018), BP7 (p = .052). Likewise indicated by ANOVA (LSD 
test) one can notice that there are no statistically signifi-
cant differences for different activation stimuli in same time 
periods. 

Table 1. Descriptive statistics and results of T-test and 
ANOVA (LSD test)

BP = Bench press; IBP = Incline bench press; MP = Military 
press; PRE - PAP = medicine ball distance before PAP; 
IBP/MBP/BP 1 = Distance after 1 minute; IBP/MBP/BP 3 = Dis-
tance after 3 minutes; IBP/MBP/BP 5 = Distance after 5 minutes;
IBP/MBP/BP 7 = Distance after 7 minutes; IBP/MBP/BP 10 = 
Distance after 10 minutes; IBP/MBP/BP 12 = Distance after 12 
minute

Graph 2. The Structure of the throwing range distance in 
minutes 

Discussion 

The main aim of this paper is to determine the presence of 
PAP effect and its time periods in the application of differ-
ent activation stimuli on upper extremities. Primarily PAP 
effect was determined as the difference in the throwing dis-
tance of a medicine ball with (PAP- 1,3,5,7,10,12 min) and 
without (PRE-PAP) the application of activation exercises. 
In addition, the aim of this study was to determine the dif-
ference in PAP effect’s size when applying three activation 
exercises, which fundamentally differentiate themselves in 
regard to the angle under which   muscle force overcomes 
external load. The assumption is that the exercise (IBP), 
which is biomechanically the closest to throwing the medi-
cine ball from the chest, should have the greatest positive 
transfer, i.e. the greatest PAP effect. This assumption is 
in line with the research conducted by Naclerio and co-
authors 2015, which points towards individual effects of 
different activation protocols in regard to the size and char-
acteristics of PAP effect. 
The results suggest that PAP effect is present, but not 
in a consistent manner for all three stimuli and not in 
all time periods when they were measured. In general, 
one can conclude that statistically significant (p=.047) 
positive PAP effect has been recorded only in activa-
tion exercise IBP-7 and in the seventh minute after ac-
tivation stimuli. Likewise, within the same time period 
of an activation exercise BP-7, a result which is on the 
limit (p=.052) of being statistically significant was re-
corded. In the other time periods, there is no statistically 
significant difference in IBP application. The other two 
activation exercises BP and MP as well do not indicate a 
positive statistically significant difference between PRE-
PAP measurements and measurements between time 
intervals of one and twelfth minutes. A detailed analy-
sis of quantitative differences in the obtained PAP effect 
size between different activation exercises (BP, IBP, MP) 
in different time intervals demonstrates that IBP causes 
the greatest PAP effect between fifth and seventh minute. 
Somewhat lesser positive effect has been recorded in 
BP application, while the smallest PAP effect has been 

Variables Mean
Std.

Deviation
T - 
test

ANOVA
LSD

Weight 74.57 7.23 /

IBP1 with  MP1 – p=.357
IBP1 with  BP1 – p=.628
BP1 with  MP1 – p=.661

IBP3 with  MP3 – p=.564
IBP3 with  BP3 – p=.874
BP3 with  MP3 – p=.462

IBP5 with  MP5 – p=.653
IBP5 with  BP5 – p=.887
BP5 with  MP5 – p=.759

IBP7 with  MP7 – p=.592
IBP7 with  BP7 – p=.938
BP7 with  MP7 – p=.647

IBP10 with  MP10 – p=.895
IBP10 with  BP10 – p=.915
BP10 with  MP10 – p=.812

IBP12 with  MP12 – p=.939
IBP12 with  BP12 – p=.828
BP12 with  MP12 – p=.770

BP 82.07 18.83 /

IBP 67.72 13.89 /

MP 52.93 9.23 /

PRE-PAP 567.62 49.90 /

IBP1 562.70 51.56 .461

IBP3 571.57 49.01 .560

IBP5 580.17 47.18 .060

IBP7 581.13 57.14 .047

IBP10 572.26 54.92 .420

IBP12 568.61 58.58 .908

MP1 547.70 58.61 .018

MP3 562.22 56.83 .362

MP5 572.35 67.17 .488

MP7 571.83 59.66 .525

MP10 570.00 62.94 .694

MP12 567.26 62.29 .958

BP1 554.83 50.35 .077

BP3 574.13 54.24 .282

BP5 577.70 56.49 .097

BP7 579.78 55.12 .052

BP10 574.09 51.50 .269

BP12 572.43 53.84 .350
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recorded in the application of MP activation exercise. It is 
therefore necessary to mention that there are no statisti-
cally significant differences in the size of obtained effects 
in regard to the three activation exercises, and one can-
not with utmost certainty confirm which one is the most 
applicable. However, quantitative differences of PAP ef-
fect per minutes indicate that in the first “1” minute all 
three exercises cause the decrease in the performance 
as opposed to PRE-PAP. In IBP application a negative 
result was obtained (-4.91 cm or 0,87%), following BP 
(-12.78 cm or 2.25%), while in MP application a statis-
tically significant (p= .18) decrease of a performance 
was indicated as opposed to PRE PAP result (-19.91 
cm or 3.51 %). These results most probably come as 
an effect of acute fatigue, which indicates that after one 
minute a fatigue has overcome potentiation, therefore a 
negative effect was recorded in regard to the application 
of three activation exercises. This phenomenon has been 
explained by (Wilson and co-authors, 2013), who state 
that after an activation stimuli, at the same time PAP and 
muscle fatigue occur, therefore any following execution 
of motor task depends on the interaction of these two 
factors. The most probable cause is the notion that acti-
vation stimuli of high intensity can cause in non-trained 
persons greater levels of local muscle fatigue and lower 
the PAP effects (Talpey and co-authors 2014).
In MP application this effect has lasted longer than 3 min-
utes, and the decline in performance has been recorded 
(-5.39 cm or 0.95%). The other two activation exercises 
have caused a lesser positive PAP effect after 3 minutes, 
IBP (3.96 cm or 0.70%), while the effect of BP application 
was somewhat higher (6.51 cm or 1.15 %). Within the fifth 
minute after activation a PAP effect increase was recoded, 
which was a positive one for all three activation exercises 
and is as follows MP (4.47 cm or 0.83%), BP (10.09 cm 
or 1.78 %) and IBP (12.56 cm or 2.21%). Based on the 
obtained results it is noticeable that the highest PAP effect 
has been recorded between fifth and seventh minute, with 
the following results recorded for MP (4.22 cm or 0.74%), 
BP (12.17 cm or 2.14 %) and IBP (13.52 cm or 2.38%). 
The gained results suggest that after seven minutes PAP 
effect starts to decrease in these groups of subjects, i.e. 
the performance results start again to decrease towards 
the PRE-PAP values measured. Within the tenth minutes 
the results were recorded for MP (2.39 cm or 0.42%), IBP 
(4.65 cm or 0.82 %) and BP (6.48 cm or 1.14%). As the 
time periods increase the performance decreases further 
and after the twelfth minute of activation exercises, they 
are negative for MP (-0.35 cm or 0.06%), while for the 
other two exercises they are still within positive range but 
their value is minimum IBP (1.00 cm or 0.18 %) and BP 
(4.82 cm or 0.85%) (Graph 2.).
The study of PAP effect (pause) presence within time 
periods was the subject of previous studies by Wilson 
and co-authors (2013), who indicated that an optimum 
pause is different in differently trained persons, therefore 
seven to ten minutes after activation stimuli is optimum 
for those doing recreational sport, while three to seven 

is optimum for athletes. These facts are confirmed by a 
study conducted by Vrcić et al. 2018, which indicates 
that seven minutes is an adequate period of activation 
stimulus in amateurs.

Conclusion

Based on the gained results one can conclude that by ap-
plying a greater external load 3x3 90% 1RM as activation 
exercises for upper extremities such BP, IBP, MP quantita-
tive differences are achieved in regard to the performance 
of throwing a medicine ball (4kg) from the chest, if com-
pared to the results of throwing the medicine ball without 
activation. A statistically significant difference was deter-
mined between PRE-PAP results and PAP effects caused 
by IBP and BP application in seventh minute after activa-
tion exercises were applied, which confirms the presence 
of PAP effects within its minimum values between fifth and 
seventh minute. On the other hand, a statistically signifi-
cant difference was not confirmed in the size of obtained 
effects of three activation exercises, indicating that the hy-
pothesis set by the study, which assumes that the exercise 
similar in biomechanical structure will produce a greater 
PAP effect in regard to other two exercises, has not been 
confirmed. These results might be due to: smaller abso-
lute strength of the subjects when performing activation 
exercises, relatively heavier medicine ball in comparison 
to other exercises where a different ball is used, lack of 
measuring the speed of the throwing, the lack of measur-
ing the local fatigue – EMG, introducing a fourth activation 
exercise – thrust from the opposite side of incline bench.  
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Abstract
The aim of the paper is to verify the validity and reliability of Scale for measuring tactical and technical competences among football 
players - assessment of trainers (STTSKT). The research involved 165 players (N = 81 senior and 84 juniors) from seven junior 
teams and senior Premier League Bosnia and Herzegovina. The average age of the participants is 21.14 ± 4.91; The average age of 
the junior is 17.23 ± 0.49, while the average age of the senior is 25.15 ± 4.21. The analysis of the main components points to the 
existence of two factors which in total explain 68.874% of the variance of the specific competence skills of football players. According 
to the grouping of particles, the first factor was called the attack tactical-technical competence (NTTK); other one are defence tactical-
technical competences (OTTK). The reliability of the instrument is determined by the coefficient of internal reliability. The obtained 
number of factors is not in accordance with the obtained factors on the Scale for assessment of tactical and technical competences 
among football players (STTSK), which was designed as a self-assessment of the competence of football players. Values of alpha 
reliability coefficients for the full scale and for subscales are high. The results point to the conclusion that the STTSKT scale possesses 
satisfactory metric characteristics, and that the trainers can use it as a measure of specific competencies among football players.

Keywords: competencies, metric characteristics, football players.

Introduction

Football is a sport that according to its structural com-
plexity belongs to complex sports activities. This includes 
different technical performances in the conditions of mu-
tual cooperation between all team members within the 
planned tactical framework. Success in football requires 
a great number of abilities, qualities and knowledge, 
and the most important are the anthropological charac-
teristics (health status, morphological characteristics, 
motor and cognitive abilities), specific player’s abilities 
and knowledge (technical abilities, specific motor skills, 
tactical skills and knowledge, theoretical knowledge as 
well as characteristics important for social adaptation) 
and situational efficiency and results in the competition 
(Dujmović, 2000). During their development, the models 
of the football game have changed, so today the system 
of football game is very elastic, and the schedule and ac-

tion of players increasingly depends on the position and 
movement of the ball during the attack and defence. In 
particular, today’s football is playing an enhanced pace 
of play, which is reflected in the rapid transition from 
the phase of defence to the attack phase and vice versa. 
Because of the above, today’s top football is looking for 
players of a universal character, considering all the com-
ponents that are necessary for achieving good results in 
the football game, and all the players of one team par-
ticipate in the realization of each stage of the game. The 
football game consists of four stages of the game and the 
associated sub phases (Bašić, Barišić, Jozak and Dizdar, 
2015): the phase of the attack, the transition from de-
fence attacks (transition to lost ball), the defence phase, 
the transition from defence to attack (transition after the 
winning ball). The attack phase begins when the players 



 
 

HOMO SPORTICUS ISSUE 2 2018

 
 
30

of one team come into possession of the ball by subtract-
ing of it or by mistake of the opponent on any part of the 
field (Bašić and associates, 2015). The attack phase is 
interrupted by the loss of possession of the ball. When 
losing possession of the ball, the main and basic goal 
is to return the ball to its own possession as soon as 
possible in order to establish control of the game again. 
That is the phase of a transition from an attack in de-
fence where the first nearest player tries to take away the 
ball and return it to possession, and the other teammates 
automatically move towards the ball narrowing the free 
space. In this way, the opponent forces the mistake, that 
is, the loss of possession of the ball. The defence phase 
starts when the opposing players establish control over 
the ball on any part of the playground (Bašić and associ-
ates, 2015). The basic goal of the defence is to return the 
ball into the possession of the shortest possible time and 
not receive the goal. The transition from defence to at-
tack is the transition from the defence phase to the attack 
phase. “Once the players of one team take the ball and 
take possession of it, they move from the defence phase 
to the attack phase. The transition takes place from the 
moment of taking the ball to the performance of some 
organized attacking action (Bašić and associates, 2015). 
The transition from defence to attack, if done well, can be 
crucial in terms of the outcome of the game.
Success in football is reflected in the technical and tac-
tical performance of each individual player, regardless 
of the position in the team, within the four stages of the 
football game. For each of the stages of the game, certain 
technical-tactical requirements match the performance of 
players in the performance of tasks within these four mo-
ments of the football game. Of particular importance is 
the assessment of the success of each player for each of 
the elements that build the game. The technical require-
ments and tasks of each individual in the football team 
differ from whether the team owns or does not own the 
ball. Lately, the interest of the researchers for the individ-
ual technical performance of the players has increased 
and there are attempts for collecting data on it. Franks 
and McGarry (1996) have established with the provision 
of such data on individual technical performance and the 
formation of certain player profiles can change gaming 
behaviour and promote successful performance. Ac-
cording to Talovic, Fiorentini, Sporis, Jelešković, Ujević 
and Jovanović (2010) at the European Championship 
in 2004, an analysis of the individual technical abilities 
of the players was carried out based on a subjectively 
drawn continuum that analyses the techniques of player 
movement through the game. Comparisons are made 
between player’s positions and between the profiles of 
successful and unsuccessful teams. The research was 
conducted with the help of manual notation analysis con-
ducted by four researchers for each game. The research-
ers reviewed the video of 31 matches. Each element of 
the assessment is operatively defined (adding, receiving 
a ball, slamming, running with a ball, guiding, playing with 
a head, rolling in, cantering, sliding, free kick, punish-

ing, throwing a ball by hand). Each technical element is 
evaluated on a continuum of - 3 (unacceptable technical 
performance without pressure) to +3 (excellent technical 
design under pressure). At the end of the survey, giving 
all the technical ratings for each player, and each action 
can be defined as a technical rating for the team. The 
obtained grades are compared with the team’s position 
at the end of the competition, and significant differences 
are shown. For example, Greece, which was at the 10th 
place in technical performance, won first place at this 
European Championship. That proves those who are best 
in technical performance does not have to be the winners 
at the largest international tournament in Europe. Orga-
nization, tactics and team connectivity provide the team 
with a solid platform for result and performance. Notation 
analysis in football is necessary from a range of needs 
that include assessment of tactics, techniques, motion 
analysis, database development and modelling, with the 
aim of trainers and players education. Today computer-
based football analysis developed by the Church and 
Hughes (1986) are used, while Partridge and Franks 
(1993) developed a specialized computer system for the 
evaluation of football techniques. By using these systems 
for analysis in international competitions, it is possible to 
improve football, but it is also concluded that teams that 
are better psychologically prepared and have better mo-
tor skills are preferred at major international competitions 
(Reilly, 1993). In order for teams to achieve a high level of 
success, it is necessary to have a superior performance 
technique, but this is specified by team positions.
Interesting facts about factors contributing to sports per-
formance are reported by sports economists. Authors 
González-Gómez and Picazo- Tadeo (2010) state that in 
previous studies of the effectiveness of athletes (espe-
cially footballers), had performed through different ap-
proaches. Some authors analysed the specific effective-
ness of the players (Mazur, 1994, Torgler and Schmidt, 
2007), while in some papers the authors measured the 
efficiency of the trainers taking into account the team’s 
characteristics. Hoffler and Payne, (1997); Hadley, Poi-
tras. Ruggiero and Knowles (2000) examined the indi-
vidual performance of the footballers with regard to the 
performance of the team, taking into account the attack-
ing versus defensive player’s style.
Among the rare work of evaluating the performance of 
footballers, we highlight the work of the authors Šetić, 
Kolenović-Đapo and Talović (2017), which aimed at 
checking the validity and reliability of Scale for the (Self) 
Assessment of Tactical-Technical and Social Competenc-
es among Footballers (STTSK). According to the authors, 
166 football players (N = 81 senior and 85 juniors) par-
ticipated in the survey from several clubs of the Premier 
League of Bosnia and Herzegovina. The analysis of the 
main components points to the existence of four factors, 
which in total explain 78.78% of the variations of the spe-
cific competence skills among football players. Accord-
ing to the grouping of particles, the authors have called 
the attacking tactical-technical competence (NTTK) the 
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first factor; the second are defence-tactical competen-
cies (OTK), third are technical competences (TK), and 
the fourth factor are social competences (SK). High reli-
ability coefficients have established for the entire scale 
of .986, and subscales: attack tactical-technical compe-
tences .970, defensive tactical competences .982, for 
the subscale of technical competence in a duel of .943, 
while for the social competence sub-competence .970 
were determined. The criterion validity of the STTSK is 
verified on the basis of the correlation with the measure 
of self-efficacy of the football players. The obtained are 
moderate to the low correlation between self-efficacy and 
three measures of competence skills. Consequently, the 
only correlation between self-efficiency and the subscale 
of technical competence has not been established. The 
results point to the conclusion that the STTSK scale has 
satisfactory metric characteristics and can be used as a 
measure of specific competences within football players.
Based on the results from the previous study, the authors 
have designed a new study aimed at checking the validity 
and reliability of the Scale for assessing Tactical, Techni-
cal and Social Competencies among footballers, from the 
point of trainers. (STTSKT).
In this paper, we are interested in whether the scale mea-
sures the expected main stages of the football game and 
whether the scale has the same factor structure as a scale 
for assessing tactical technical and social competences 
among football players - the self-assessment of STTSK 
(Šetić, Kolenović-Đapo, Talović, 2017).

Methods

Sample
The research involved 165 football players from six football 
clubs of the Premier League of Bosnia and Herzegovina, 
three teams (N = 81) competing in the Premier League of 
Bosnia and Herzegovina (FC Željezničar from Sarajevo, FC 
Radnik from Bijeljina and FC Krupa from Krupa on Vrbas ), 
and four teams (N = 85) competing in the Youth League of 
the Junior League (FC Željezničar from Sarajevo, FC Sara-
jevo from Sarajevo, FC Sloboda from Tuzla and FC Mladost 
from Doboj near Kakanj). The research involved football 
players of all positions in the team, except goalkeepers. 
The average age of the respondents is 21.14 ± 4.91, while 
the average age of the seniors is 25.15 ± 4.21. and the 
average age of the junior is 17.23 ± 0.49. The assessment 
of STTSKT was carried out by trainers of the above teams, 
a total of 14 trainers.

Measuring instruments
General Data Questionnaire
The General Data Questionnaire was designed for this re-
search. The questionnaire contains questions related to the 
age of footballers, selection (juniors / seniors), data about 
the club they play in, the length of playing in the current 
club, the position in the team, and the length of training 
the football.

Scale for the tactical, technical and social competence as-
sessment - assessment of trainers
Scale for assessment of tactical, technical and social 
competences of football players - assessment of trainers 
(Šetić, Kolenović-Đapo and Talović, 2016) is an instrument 
constructed on the basis of elements of the football game, 
that is, an assessment of the technical-tactical and social 
competencies of football players in four stages of football 
game which is: an attack, a transition for a lost ball, a de-
fence and a transition in the winning ball. The number of 
particles within each phase of the game was different, so 
the sub-scale elements of the game included 17 parts in 
the attack phase; six particles for the subscale “transition 
according a lost ball”, 14 particles are included in the sub-
scale “defence phase”, and five subscale particles “transi-
tion after the won ball”. The reason for this unequal number 
of subscales is the structure of the football game, which 
requires significantly more elements in the phases of at-
tack and defence, and because of the longer duration of the 
“attack” and “defence” phases, compared to the other two 
phases. The transition phase lasts two to three seconds 
and therefore requires less elements of the football game.
Typical particles for the subscale of the attack phase are, 
for example, “Holds and keeps the ball under the pressure 
of an opponent’s player”; “Creates a space for itself (dis-
covering) and teammates.” An example of a particle for 
a subscale of a transition in a conquered ball “It secures 
the ball and keeps it until the preconditions for the attack 
are met”. In the subscale “defence” some of the particles 
are “Covering the opponents team players”; “Recognizes 
the moment of taking the ball and reacts adequately”. Sub-
scale The elements of the transition in the transition after 
the lost ball contain particles, for example, “Timely comes 
and establishes a basic defensive formation”. A particle 
that repeats in all subscales is “Timely communicate with 
teammates during the game (verbal and non-verbal com-
munication signs are quickly seen)”. The content of this in-
strument is identical to the STTSK (Šetić, Kolenović- Đapo, 
Talović, 2017) in terms of the estimated elements of the 
football game, and the adaptation of the particles for evalu-
ation by the trainers was carried out.
For all elements of the football game, the assessment was 
carried out on a seven-meter scale of Likert type, from 
1 (poor performance) to 7 (excellent performance). The 
overall result is formed as a simple linear combination of 
estimates on the particles that define an individual sub-
scale, elements within the phase of the football game, 
where the greater result signifies greater success.
For the purposes of the preliminary analysis, a pilot sur-
vey was conducted involving 53 football players from 
two clubs of the First League of the Federation of Bosnia 
and Herzegovina (FBIH), namely FK Rudar Kakanj and FK 
Bosna Sema Sarajevo, while four trainers assessed the 
performance on the preliminary version of STTSKT. The 
value of the coefficient of internal reliability for the entire 
scale was α = 0.974, the average correlation among the 
particles was 0.491, while for the subscale the coefficient 
of internal reliability was: attack α = 0.961; transition per 
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won ball α = 0.926; defence α = 0.963; transition af-
ter lost ball α = 0.944. The average correlation among 
subscale particles was: attack 0.631; transition after the 
winning ball 0.673; defence 0.728; transition after the lost 
ball 0.941. After the pilot survey, a linguistic and technical 
adjustment was made for better clarity of the scale. This 
modified STTSKT was applied in the main research where 
the team coaches made an estimate for 165 players of 
all positions in the team except the goalkeeper. Estimates 
were made by the main and assistant trainers from the 
expert staff. In teams where the assessment was carried 
out by two or three trainers, the average score for each of 
the particles from the applied scale was calculated. The 
degree of agreement between the estimators was checked 
by calculating the alpha coefficient where the value for the 
whole sample α = 0.975 was obtained. The resulting co-
efficient indicates a high matching index. On a sample of 
165 players, the coefficient of internal confidence for the 
entire scale was α = 0.983, while the average correlation 
among the particles was 0.601. For the sub-assertiveness 
assessment, the coefficient of internal reliability was α = 
0.968, while the average correlation between the particles 
was 0.604. For the subscale transition in winning balls, 
the coefficient of internal reliability is α = 0.927, and the 
average correlation between the particles is 0.710. For the 
subscale the coefficient of internal reliability is α = 0.971, 
while the average correlation between the particles was 
0.704. For the subscale, the transition in a lost ball, the 
coefficient of internal confidence is α = 0.933, and the 
average correlation is 0.731.

Procedure
The research was conducted individually. Participants are 
familiar with the general and specific instructions for re-
sponding to the applied scale. Each football player special-
ly encrypts the questionnaire and according to the instruc-
tions of the researcher filled in the questionnaire (system 
paper - pen). According to the previously identified codes 
entered by the respondents, the coaches used the same 
codes when assessing STTSKT. Data collection was not 
time-limited, but on average it took about fifteen minutes 
per respondent

Results

For the purpose of assessing the constructive validity of 
STTSKT, we conducted the process of exploratory fac-
tor analysis. The Kaiser-Meyer-Olkin test and the Bartlett 
spherical test were conducted to verify the suitability of 
the correlation matrix for carrying out factor analysis. The 
value of the Kaiser-Meyer-Olkin sample adequacy test is 
0.948, which indicates that our data are suitable for car-
rying out factor analysis. The Bartlett test of sphericity 
determined over the approximate hi-square is 8005.454 
and statistically significant at 99.9%, indicating that data 
are like factorization, and the assumption about the equal-
ity of correlation matrices and identity matrices is reject-
ed. Exploratory factor analysis was performed using the 

main component method. On the set of manifest variables 
using the Kaiser-Gutmann criterion, two components with 
characteristic root greater than one were determined, 
which explains 68.874% of the total variance. By over-
view of the transient diagram, the fracture point for the 
second component was determined, and according to 
the obtained results shown in Table 1.1. where the fac-
tor saturation, the distribution of individual particles from 
individual subscales by the components obtained, the 
values   of the characteristic roots and the percentages of 
the explanation of the variance of each component after 
applying Varimax rotation are shown. The resulting fac-
tor structure is interpretable and consistent with the ex-
pected. Obtained two factors explain 68.874% of the total 
variance.
The first factor involves particles from the domain of attack 
and transition after winning the ball, so it is called Attack 
tactical-technical competence (NTTK). It encompasses 
the competencies and skills that are needed in the attack 
and transition phase by winning the ball, which includes 
abilities such as, long-playing, dribbling, running the ball, 
achieving goals, fast-tracking in order to exploit a weak or-
ganization of defending opponents of ability, keeping the 
ball while do not open the “space for attack. This factor 
explains 56.667% variance. Among 22 particles that be-
longed to subscales of attack and transition in the con-
quered ball, only particle N10 (Game Head) after the factor 
analysis, did not belong to this factor, but to the factor of 
defensive technical-tactical competences.
The second factor explains 12.21% of the variance of the 
results and includes particles from the domain of defence 
and transition after a lost ball, and it is called Defensive 
Technical - Tactical Competence (OTTK). This factor in-
cludes capabilities such as: subtracting the ball into a 
duel, one-on-one duel, covering the opponents, putting 
pressure on the player, reducing the opponent’s space for 
action, timely coming behind the ball, and establishing a 
defensive formation.

Discussion

The aim of the research was to verify the reliability and 
validity of the Scale for the assessment of tactical and 
technical competences of football players – the assess-
ment of trainers. In order to examine the factor structure 
of the scale, we carried out factor analysis on the scale 
particle, by the method of the main components on the 
sample of football players. The competence assessment 
was carried out by trainers. The obtained results indicate 
the existence of two factors, which explain 68.874% of 
the total variance of the competencies of football players. 
Considering the grouping of particles into two interpreta-
ble factors, the first factor was called attack tactical tech-
nical competence (NTTK), while the second factor was 
called defensive tactical-technical competences (OTTK). 
The highest percentage of total variance is explained by 
NTTK (56.667%) and includes particles that included the 
elements of the game in attack and the transition after 
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Particles by subscales
Components

1 2
N8. Playing back pass .964
N6. Scoring goals .890
N14. Trick movement .887
N9.  Controls the ball .863
TOL20. Playing fast pass in order to abuse opponents’ weak defence mechanism .855
N12. Dribbling .855
N3. Receives and retains the ball under the pressure of opponent player. .836
N7. Reacts at first. .829
N15. Self opens space for teammates and himself. .828
TOL19. Makes himself open. .787
N11. Precisely inserts long balls. .768
TOL21. Secures the ball and retains it until the preconditions for the attack are met. .748
N13. Precisely shoots. .724
N4. Realises short passes. .704
N2. Timely plays (Speed of ball circulation) .658
N16. Cooperates with players from own and the other team lines. .620 .391
N5. Realises a long pass technique .619
TOL22. Timely communicates with team mates during the game. .612 .410
N17. Timely communicates with team mates during the game. .591 .394
N1. Covers the field within its team’s role. .556 .447
TOL18. Goes out in front of the ball. .428
O35. Blocks the shot. .882
O29. Successful on «1 to 1». .872
O31. He subdues the ball in the duel. .867
O32. Removes the ball in the duel. .809
O25. Covers the players of the opposing team. .806
TIL40. Timely returns back and sets up defence mechanism. .798
O28. Pressurizes opponent with the ball. .795
O24. Narrows the vacant field space. .796
O33. Takes the ball by sliding tackle. .762
O27. Pressurizes the opponent near ball. .760
O23. Moves towards the ball when the ball is in the possession of the    opponent. .756
TIL39. Timely comes behind the ball. .741
O26. Recognises the moment of taking the ball and responds adequately. .727
O34. Removes the ball by sliding tackle. .718
O30.Successful in aerial duels. .700
TIL41. Recognises and realises the pressing. .318 .668
TIL38 Realises the current pressure on the player near the ball. .366 .635
TIL37. Realises the current pressure on the player with the ball. .395 .606

TIL42. Timely communicates with team mates during the game. .433 .592

O36 Timely communicates with team mates during the game. .439 .572

N10. He plays with his head. .526

Eigen-value 23.800 5.127

% the explained variance 56.667 12.207

Table 1. Factor saturation, distribution of individual particles from individual subscales by components obtained, values 
of characteristic roots and percentages of explained variance of each component after applying Varimax rotation.
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the winning ball. The OTTK includes the elements of the 
game of defence and transition for a lost ball and includes 
12,211% of the total variance.
The reliability of the instrument was verified by the reli-
ability coefficient, where high reliability values   of the α 
reliability coefficient were determined, for the full scalar 
coefficient α = 0.983, for the subscale of competence 
estimation NTTK coefficient α = 0.968, for the OTTK co-
efficient, the internal reliability coefficient is α = 0.971. 
Compared with STTSK (Šetić, Kolenović-Đapo, Talović, 
2017), which was used as a scale of self-assessment 
of football players and which extracted four interpre-
tive factors (attacking tactical-technical competences 
(NTTK), defensive tactical competences (OTK), technical 
competences TK), social competences (SK)), the results 
of factor analysis of STTSK (T), show the separation of 
two interpretive factors. Obviously, there are differences 
in the perception of certain elements of football games by 
footballers in relation to coaches. Various factor solutions 
between the self-assessment (STTSK) of the scope of 
football game and the evaluation by the trainer STTSK (T) 
can be interpreted in several ways. We assume that there 
were several sources of variability in the self-assessment 
situation, since the examined players playing in differ-
ent positions clearly differentiate these four elements of 
the football game. When comes to the assessments by 
trainers we can assume that the matching elements of 
the game have been consolidated (defence and transi-
tion the lost ball, on the one hand, and the attack and the 
transition on the winning ball, on the other hand), and 
for that reason two separated factors emerged as “De-
fence” and “Attack”. It is obvious that coaches involved 
in the research have a more global and dichotomous per-
ception of the football game. The obtained result is not 
appropriate to the modern settings of the phase of the 
football game (Bašić and associates, 2015). Ultimately, 
such research contributes to a realistic assessment of the 
competencies of football players. However, in addition to 
assessing competencies, it is important for us to gain 
insight into the grouping of certain elements of football 
games from the angle of the football players and the angle 
of trainers. The two above-mentioned research and ap-
plied scales make us conclude that views of the football 
game from these two perspectives are clearly different 
and are not fully integrated into modern football concepts.
In future research, it is necessary to direct research ef-
forts in modifying the scale so that particles could be 
discriminatory for other stages of football, which should 
include other competing skills (cognitive abilities and so-
cial skills) that are indispensable in a complex system 
of football performance. Although the scale is saturated 
with particles related to the processing of visual informa-
tion, the speed of information processing, concentration, 
and selective attention related to the stages of the foot-
ball game, we consider that the particles from this set 
of variables should be more precisely defined, in order 
to ultimately get the best measure for assessing the in-
dividual performance of footballers, and evaluations by 

the trainers. In this work, the analyses have been done on 
the overall sample (seniors and juniors), which could also 
have influenced different factor solutions between assess-
ments and self-evaluators.

Conclusion

Based on the above, we can conclude that there are two 
interpretive factors in STTSKT explaining 68.874% of the 
total variance of competencies of football players. The first 
factor includes attacking tactical technical competencies 
(NTTK), and the second factor includes defensive tactical 
and technical competencies (OTTK). The highest percent-
age of total variance is explained by NTTK (56.667%) and 
includes particles that included the elements of the game 
in attack and the transition after the winning ball. The OTTK 
includes the elements of the game of defence and transi-
tion for a lost ball and includes 12,211% of the total vari-
ance. We can conclude that the scale thus constructed has 
the potential for application by trainers and researchers, 
but its application and research need to be replicated, and 
complemented by the above recommendations.
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Abstract
Visual impairment affects all areas of child’ development including gross motor skills. Children with visual impairment have a higher 
risk of motor difficulties in comparison with children without visual impairment. The goal of the present study was to examine the ef-
fects of a four-month exercise program in improving the gross motor skills of children with visual impairment. The sample for this study 
comprised of 24 children with visual impairment (mean age- 14.1 years, SD- 1.5 years). The results of this study showed the positive 
effects of exercise program on flexibility and balance of children with visual impairment, but no statistically significant improvement in 
the strength. Given the promising results of the exercise programs, we propose a wider use of supplementary exercise programs for 
children with visual impairment.

Key words: visual impairment, gross motor skills, exercise program

Introduction

Visual impairment can be defined as a broad term describ-
ing a wide continuum of loss in visual function (Lewis & 
Norwich, 2004). In the educational realm, visual impair-
ment is defined as impairment in vision that has an adverse 
effect on child’s educational performance (Turnbull, Turn-
bull, Wehmeyer, & Shank, 2004). Visual impairment affects 
all areas of child’s development and has a strong impact on 
child’s education and motor development (Warren, 1994). 
In addition to this, visual impairment has a strong impact on 
future employment and social prospects (Rahi et al., 2003). 
The prevalence rate of visual impairment in children aged 
0-15 varies from 0.1/1000 children in wealthy countries 
to 1.1/1000 children in poor countries (Gilbert, Anderton, 
Dandona, & Foster, 1999). Unfortunately there are still no 
reliable data on the prevalence of children with visual im-
pairment in Bosnia and Herzegovina, although these data 
would be very useful for planning appropriate supports. 
Many etiological factors have been established in children 
with visual impairment. However, data on the most common 
etiology factors varies depending whether visual impairment 

in accompanied with some other disability. Some of the 
most commonly identified etiological factors in visual im-
paired group only are retinochoroiditis, retinal dystrophies, 
retinopathy of prematurity, ocular malformation, congenital 
glaucoma, optic atrophy, and congenital cataracts. On the 
other hand, the most common etiologic factors in multiple 
disability group are optic atrophy, cortical visual impairment, 
and toxoplasmic macular retinochoroiditis (Haddad, Sei, 
Sampaio, & Kara-Jose, 2007). Visual impairments can be 
classified in many ways, but most educators classify it in 
three categories (Turnbull et al., 2004):
Low vision- People with low vision are able, to some extent, 
to use their visual sense for learning;
Functionally blind- People in this category may use func-
tional vision for moving in their environment and their lim-
ited vision supplements the other methods of learning such 
as tactual and auditory method;
Totally blind- People in this category do not receive mean-
ingful input through visual sense. 
Children with visual impairment are less active than chil-
dren without disabilities and they are usually at a higher 
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risk to have motor difficulties in comparison with children 
without visual impairment (Haegele & Porretta, 2015). The 
performance of children with visual impairment on motor 
tasks is related to the degree of visual impairment and on 
environmental conditions (Houwen, Visscher, Hartman, & 
Lemmink, 2007). In addition to this, children with visual 
impairment have fewer opportunities to participate and 
interact with their environment which in turn can lead to 
limited movement experiences. Given the importance of 
physical activity for the overall physical, social, and men-
tal well-being of children, it is of crucial importance to in-
crease the level of participation in physical activities and 
sport of people with visual impairment. One potential rea-
son for the lack of participation might be the sense of lack 
of abilities in motor skills for engagement in sports. Motor 
abilities including muscular endurance, flexibility, and bal-
ance are significantly lower in people with visual impair-
ment are lower than in nonimpaired individuals (Skaggs & 
Hopper, 1996). The improvement in these motor abilities 
might consequentially lead to higher participation of chil-
dren with visual impairment in sport activities. 
Thus, the goal of the present study was to examine the ef-
fects of four-month exercise program on the improvement 
of flexibility, strength and balance in children with visual 
impairment.

Method

Participants
The sample for this study consisted of 24 children with 
visual impairment aged 12-17 (mean age- 14.1, SD- 1.5 
years). There were 6 girls (25%) and 18 boys (75%). Ac-
cording to the level of visual impairment there were 20 chil-
dren with low vision and 4 blind children. The participants 
were recruited from the School for Visually Impaired Stu-
dents in Sarajevo, BiH. 

Procedure
Children were initially tested on 3 motor tests, one tapping 
flexibility, one tapping motor strength, and one tapping bal-
ance. After the exercise program was implemented, chil-
dren were tested again on the same measures. 

Description of exercise program 
protocol
The protocol consists of two parts. The first part consist-
ed of exercises in the gym and lasted approximately two 
months. Children were involved in exercise program two 
times per week for 45 minutes. These exercises were not 
part of the physical education program that is incorporated 
in children’s regular curriculum. The exercises involved 
various age-appropriate games aimed at improving mo-
tor abilities of children (Vranesic-Hadzimehmedovic, Ba-
jramovic, Likic, Tabakovic, & Imamovic, 2018). The sec-
ond part of the protocol involved exercises in the swimming 
pool consisting of two times per week meetings, each last-
ing approximately 45 minutes. The benefits of swimming 

exercises on motor abilities have been widely documented 
(Vranesic-Hadzimehmedovic, Mahmutovic, Bajramovic, & 
Jeleskovic, 2012). Duration of the second part of the pro-
tocol was also two months. Vranesic-Hadzimehmedovic 
et al. (2018) provided a more detailed description of the 
exercises in the swimming pool. 
The study protocol was approved by the Faculty for Sport 
and Physical Education and only children with written pa-
rental consents were included in the study. 

Instruments 
The pre-training and post-training tests included:
Test of flexibility 
Motor flexibility can be defined as a continuous adjustment 
of movement to complete an action (Slaats-Willemse, de 
Sonneville, Swaab-Barneveld, & Buitelaar, 2005).  It rep-
resent the ability of muscles to move a part of the body 
through its range of motion (Segal, Hein, & Basford, 2004). 
For the assessment of flexibility we measured the range of 
an overhead movement of both hands with a stick. 

Motor strength
Motor strength depends on the ability to recruit motor 
units. So, in order to increase the strength of muscle con-
tractions, more motor units must be activated (Waugh & 
Grant, 2014). For the assessment of strength we used a 
number of push-ups child can independently perform.

Balance
Balance can be defined as an ability to control body’s po-
sition in space for the purposes of stability and orientation 
(Dewey & Tupper, 2004). For the assessment of balance 
we used the one-leg standing test measuring the ability to 
stand on one leg unsupported. This test is a good predictor 
of functional status and physical health (Vellas et al., 1997).  

Statistical analysis
We calculated Pearson correlation coefficients for all mea-
sures in order to see the strength of the relationship be-
tween variables. The effects of training was evaluated by 
using a paired t test (pre-test vs. post-test measurement). 
An alpha level of .05 was used as a cut off level for deter-
mining statistical significance. 

Results

We first present the correlation coefficients between flex-
ibility, motor strength and balance for both initial and final 
measurement. These results are shown in tables 1.

Table 1. Correlation between flexibility, motor strength and balance 

Flexibility Strength Balance

Flexibility ----------- 0.34 0.31

Strength 0.32 ------------- 0.32

Balance 0.35 0.37 -----------------

Note. Correlations above the diagonal are for the initial assess-
ment and correlations below the diagonal are for the final assess-
ment. All correlations were statistically nonsignificant (p>.05).
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Although the correlations between motor abilities were in 
the moderate range, due to small sample size, they were 
nonsignificant. Lack of large and significant correlation is 
also an evidence that these three motor tests are tapping 
different motor abilities in children with visual impairment. 
We next present initial and final assessment of flexibility in 
children with visual impairment. The mean initial score on 
flexibility test was 104 (SD- 19) and the mean final score 
was 115 (SD- 13). According to the paired t-test results 
the difference in mean scores between initial scores and 
final scores was statistically significant t(23)=5, p<.001. 
As a measure of an effect size we calculated Cohen’s d 
(Cohen’s d= 0.67), which represents medium to large ef-
fect size. These results are shown in Figure 1.

Figure 1. The mean results on initial and final assessment 
of flexibility in children with visual impairment

We next present the results of initial and final assessment 
on strength test in children with visual impairment. The 
mean initial score was 2.9 (SD- 1.5) and the mean final 
score was 3.1 (SD- 1.0). According to the paired t-test re-
sults, the difference in mean scores between initial scores 
and final scores on strength test was not statistically sig-
nificant t(23)=1.3, p<.2. The effect size Cohen’s d=0.15, 
which represents small effect. These results are shown in 
Figure 2. 

Figure 2. The mean results on initial and final assessment 
of strength in children with visual impairment

Finally, we present initial and final results for the balance 
abilities in children with visual impairment. The mean initial 
score for balance was 3.1 (SD-1.9) and mean final score 
was 4.0 (SD-1.7). According to the paired t-test results, 
the difference in mean scores between initial scores and 
final scores on balance test was statistically significant 
t(23)=4.96, p<.001. The effect size was moderate in 
size according to Cohen’s d coefficient (Cohen’s d= 0.5). 
These results are shown in Figure 3. 

Figure 3. The mean results on initial and final assessment 
of strength in children with visual impairment

Discussion

The goal of the present study was to examine the effects 
of a 4-month, low intensive, exercise program in improv-
ing the motor abilities of children with visual impairment. 
The results of this study demonstrated the effectiveness 
of the program in the area of motor flexibility and balance. 
No significant effects were observed in the area of motor 
strength. The strongest effect of exercises was observed 
for the measure of flexibility. Flexibility is related to overall 
physical performance and reduced likelihood of injuries 
during physical activities (Segal, Hein, & Basford, 2004). 
There are many factors that might have contributed to this 
large effect. We believe that the stretching exercises mainly 
contributed to this large, positive effect in improving flex-
ibility. This finding is in line with previous studies aiming 
at improving motor flexibility in healthy students (Issurin, 
Liebermann, & Tenenbaum, 1994). 
Statistically significant, medium in size, positive effect of ex-
ercises was observed in the area of balance improvement. 
Balance is an important skill necessary for numerous daily 
activities including housework, shopping, to reach for items, 
bend etc. (Judge, 2003). Balance can be defined as an abil-
ity to stay upright and steady when stationary and during 
different movements (Howe, Rochester, Neil, Skelton, & 
Ballinger, 2011). Studies, to date, have mostly focused on 
improving the balance of older people with visual impairment 
(Chen, Fu, Chan, & Tsang, 2011; Hackney, Hall, Echt, & 
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Wolf, 2013). However, children with visual impairment have 
higher risk of falling due to deficits in balance (Jazi, Purra-
jabi, Movahedi, & Jalali, 2012). In addition to this, children 
with visual impairment have large deficits in static balance 
in compariosom with their typically developing peers (Hou-
wen, Visscher, Lemmink, & Hartman, 2008). Thus, the im-
portance of the training exercises for better balance control. 
Our exercise protocol proved to be beneficial in significantly 
improving the balance in children with visual impairment.
Lastly, our training protocol did not significantly (statistical-
ly and clinically) improve the motor strength in participating 
children. Although the children did improve from pre-test to 
post-test measurement, this improvement was negligible. 
Although, this finding was unexpected, there are several 
possible explanations. One of the first explanations is 
from the American Association of Pediatrics, which points 
to limited capability of children to increase their muscu-
lar strength (APA, 1983). However, subsequent research 
pointed that adequate training can have positive effects in 
improving the muscular strength and muscular endurance 
in children (Faigenbaum, Westcott, Loud, & Long, 1999). 
As the focus of our exercise protocol was not on muscular 
strength per se, it might be the case that the exercises we 
employed were not tapping, to the large extent, the area of 
muscular strength. Lastly, it is possible that due to small 
sample size, the significant effects were not discovered. All 
these potential explanations seem equally likely. 
Given the fact that motor abilities are susceptible to train-
ing and can be improved significantly, the importance of 
greater involvement in sports and physical activities seem 
warranted. People with disabilities in general are not in-
volved in the sport and physical activities as much as their 
peers without disabilities. Next we offer some suggestions 
on how to increase the participation in sports of people 
with visual impairments. First, there need to be more 
awareness campaigns on the benefits of sport. These 
campaigns need to be directed to both, adolescents with 
visual impairment and to their parents. Early participation 
in sports is a good predictor of life-long pursuit of sport 
activities. Lastly, we will mention the importance of physi-
cal pre-service teacher education as an important activity 
in improving the attitudes of future professionals who will 
work with children with disabilities. This education needs 
to be a part of their curricula through the subject of Spe-
cial education. It should cover basic information on differ-
ent disability categories and the specific, evidence-based 
methods, of implementing physical education classes with 
these exceptional children. 
As already mentioned, motor abilities are related to many 
everyday activities and to the general quality of life. People 
with disabilities tend to have a lower quality of life com-
pared to general population. However, self-reported quality 
of life of people with visual impairment tends to be higher 
than that in other disability categories (Memisevic, Hadzic, 
Ibralic-Biscevic, & Mujkanovic, 2017). This is probably 
moderated by the factors such as employment status, as 
more people with sensory impairments are employed in 
comparison with people with other forms of disability. 

Let us lastly point to some limitations of the present study. 
First, the sample size was relatively small, so some effects 
might be sample-specific and perhaps some effects were 
not discovered such as in the case of muscular strength. 
Secondly, it would be beneficial if we made several mea-
surements during the implementation of the exercise pro-
tocol (not just pre – post measurements). Lastly, we future 
studies need to incorporate many more measures of the 
abilities tapping flexibility, strength and balance, as well as 
other measures such as endurance and fine motor abilities. 
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Abstract
Based on the theoretical analysis and the present findings of the research on psychological factors that contribute to the successful 
implementation, we have designed this research project in order to integrate the knowledge of the Five-Factor Personality Model (Mc-
Crae and Costa, 1992), which is the starting point for the Hypothetical model of success in team sports (Mlačić and associates, 2010), 
and self-efficacy (Bandura, 1986) and the locus of control (Rotter, 1971), which are important determinants of individual characteris-
tics of sportsmen and their contribution to successful sport. Therefore, the aim of this research is to test the contribution of individual 
psychological features (neuroticism, extraversion, agreeableness, openness to experience, conscientiousness, self-efficiency, locus 
of control and length of football training as one of the experience traits), in explaining the success of football players. The research 
involved 165 football players from six football clubs in Bosnia and Herzegovina. 
For the evaluation of the predictor variables it is used a questionnaire on general data of footballers; The NEO-PI R (Coste and McCrae, 
1992) was used for the examination of Five Personality Factors, and the Scale of self-efficacy of footballers was used to examine 
self-efficiency in football (Šamija and Bosnar, 2010) while the Scale of externality was used to examine the locus of control (Bezinović, 
1990). The assessment of the performance of footballers operating through the Scale for the assessment of technical-tactical and 
social competencies of football players- STTSKT (Šetić, Kolenović-Đapo, Talović, 2017) has conducted 14 trainers. In order to check 
the contribution of the predictor variables of individual psychological characteristics in predicting the individual success of footballers 
(STTSKT), we conducted a process of hierarchical multiple regression. According to logical and content characteristics, we have 
introduced the predicate variables into the two blocks; in the first block there is a personality trait of the Five-Factor model, and in the 
second block is self-efficacy, locus of control and experience. The individual characteristics of the dimension of the personality of the 
Five-Factor model explained 6.6% of the STTSKT variance, and after we included the perceived self-efficacy, locus of control and expe-
rience in the second step, the model explains 13.3% of the total variance. The model as a whole with both blocks of individual features 
is significant F (8.136) = 2.597, p <0.01. Of all predictive personality variables, only perceived self-efficacy significantly contributes 
to predicting success in football (β = 0.251; p <0.05).

Key words: psychological traits, football, success

Introduction

The laic approach that physical features have the only one 
and key role in sports achievement has been contested 
by numerous empirical findings that have offered solid 
conclusions on the importance of psychological factors 
in sports achievement. However, many finds a partial 
contribution, explains the personality additions, or some 
cognitive, group aspects, or are oriented on the environ-
mental impact. That’s why researchers have focused their 
attention on looking for answers in an interaction model. 
Thus, Carron (1975) and Bowers (1973) emphasized 
the importance of the interaction between the personality 
and the specific situation. The interaction model is not a 

personality theory, but a model that assumes a complex 
relationship between personality, environment, and sports 
achievement. This model suggests that the degree to which 
a personality trait will have an impact on achievement de-
pends on the interaction between the person (personality) 
and the situation (environment). According to the interac-
tion model (Cox, 2005), physical and motor skills explain 
about 64% of the factors contributing to the achievement of 
sportsmen, while the remaining parts of the contribution to 
success refer to personality factors, the environment / situ-
ation, and the person’s interaction and situation. If we only 
take into account the personality, according to this model, 
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10% to 15% of sports achievement is explained by person-
ality factors. Also, the same percentage explained the per-
sonality and situation interaction, as well as the situation 
per se. Thus, in the interaction model, a clear distinction 
is made between the personality traits as relatively perma-
nent dispositions and psychological states that depend on 
the situation in which the person is.
Based on numerous research results, Baker and Horton 
(2004, according to Cox, 2005) concluded that psycho-
logical factors are consistent predictors of sport success, 
but also report that research into the psychological traits of 
top sportsmen results in ambiguous findings. A later find-
ing (Baker and Horton, 2004) shows that it is unjustifiable 
for all sports to be equal. Namely, in spite of some unique 
characteristics of top sportsmen (such as commitment), 
they differ in each other in specific characteristics closely 
related to the requirements of the sport they are dealing 
with. In fact, according to Cox (2005) most researchers 
report that personality is a predictor of success in sports, 
but not strong. However, no matter how much a personality 
was a weak predictor, or as much as a personality differ-
ence in sportsmen was small, in such top sport, very small 
advantages could be crucial. In a situation where most of 
the top sportsmen have very similar morphological, motor 
and functional abilities, and all of them are subjected to 
top-level training, it is precisely the differences in personal-
ity that can prove crucial (Bosnar and Balent, 2009).
Considering that our research was conducted with foot-
ball players, before we explain the personality designs, we 
need to say something about football, especially the spe-
cifics of success in football.
According to the structural complexity in the classification 
of sports, football belongs to complex sports activities. 
This implies various technical performances in the con-
ditions of mutual cooperation between all team members 
within the planned tactical framework. Success in football 
requires a great number of abilities, qualities and knowl-
edge, and the most important are the anthropological char-
acteristics (health status, morphological characteristics, 
motor and cognitive abilities), specific abilities and knowl-
edge of football players (technical abilities, specific motor 
skills, tactical skills and knowledge, theoretical knowledge 
as well as characteristics important for social adaptation) 
and situational efficiency and results in the competition 
(Dujmović, 2000). The modern football game consists of 
four stages of the game and the associated sub-phases 
(Bašić, Barišić, Jozak and Dizdar, 2015), namely: the phase 
of attack, the phase of defense, the transition from defense 
to attack (the transition to the winning ball), the transition 
from defense attacks (transition after a lost ball). Success 
in football is reflected in the technical and tactical perfor-
mance of each individual player, regardless of the position 
in the team, within the four stages of the football game. 
For each of the stages of the game, certain technical-
tactical requirements match the performance of players 
in performing tasks within the four stages of the football 
game. Lately, there has been an increasing interest in re-
searchers seeking to gather data on the individual technical 

performance of players. Franks and McGarry (1996) have 
established with the provision of such data on individual 
technical performance and the formation of player profiles 
could change gaming behavior and promote successful 
performance. Among the rare works in this field, the esti-
mates of the performance of football players, the authors 
Šetić, Kolenović-Đapo, Talović (2017) conducted a survey 
aimed at checking the validity and reliability of Scale for 
Measuring Tactical and Technical Competences in Football 
Players (STTSK). The research involved 166 players (N = 
81 senior and 85 juniors) from several clubs of the Pre-
mier League of Bosnia and Herzegovina. The analysis of 
the main components points to the existence of four fac-
tors, which in total explain 78.78% of the variance of the 
specific competence skills of football players. According 
the grouping of particles, the authors called the first fac-
tor an attacking tactical-technical competences (NTTK); 
other defense-tactical competencies (OTK), third technical 
competences (TK), and the fourth factor are called social 
competences (SK). The high value of the internal reliability 
coefficient for the full scale α = .986 and subscales: at-
tack tactical technical competences α = .970, for defen-
sive tactical competences α = .982, for the subscale of 
technical competence in the duel α = .943, while for the 
subscale of social competence is α = .970. The authors 
evaluated the criterion validity of the STTSK on the basis of 
the correlation with the measure of self efficiency among 
football players. The obtained are moderate to the low cor-
relation between self-efficiency and three measures of 
competence skills. Consequently, only the correlation be-
tween self-efficiency and the subscale of technical com-
petence has not been established. The results point to the 
conclusion that the STTSK scale has satisfactory metric 
characteristics and can be used as a measure of specific 
competences of football players.
There is a great deal of research that attempts to illuminate 
the contribution of various psychological characteristics of 
success in sport. A small number of those is trying to unify 
and conceive in one place a large number of psychological 
factors that contribute to sports success. In the writing of 
Mlačić, Trninić and Kardum (2010) they conceptualized the 
hypothetical model in which they tried to include a higher 
number of individual and group characteristics important 
for sport achievement in team sports. Gathering insights 
from the psychology of sports, especially the results of 
the research in the relation of personality characteristics 
and sports performance, Mlacic and associates (2010) in 
addition to the features that are covered by the Five Factor 
model, they included cognitive and social aspects of the 
personality. Thus, the model describes 17 specific features 
of top sportsman in team sports that are presumed to affect 
the competitive performance of players and teams. In the 
first column of the proposed model, there are “sources of 
personal behavior management”, i.e. the locus of control, 
by which, is the generalized expectation of the determinants 
of life events (rewards and punishments). In the second 
column, a sportsman “self-concept” is described, which 
is operationalized through self-efficiency, which affects the 



 
 
HOMO SPORTICUS ISSUE 2 2018

 
 

43

behavior of players in the game, to all other psychosocial 
determinants of competitive performance and the actual 
quality of players. The third column contains “motivational 
factors” (dedication, competitiveness, and motivation for 
achievement). These three variables are covered by a fac-
tor of conscientiousness from the Five-Factor personality 
model. The fourth column of features included in this mod-
el are “specific personality traits responsible for successful 
response in high competitive pressure conditions”, such 
as personality strength, readiness to contact, optimism 
and attribute style, ways of dealing with stress. Consider-
ing the last-mentioned way of dealing with stress, and if we 
recall the dimensions of the neuroticism of a Five-Factor 
model of personality that distinguishes adapted or emo-
tional stability from incompatibility and neuroticism. On the 
basis of the above, we could conclude that the dimension 
of neuroticism of the Five-Factor model of the personality 
Costa and McCrae (1992) partially encompasses this as-
pect of the set model. The next set of specific features are 
“features that are responsible for coordinated and team-
work of the players in the team” and the achievement of 
the common goals of the game, such as tactical discipline, 
tactical responsibility and co-operation. In the Five-Factor 
model of Costa and McCrae (1992) self-discipline and re-
sponsibility is one of the phases of conscientiousness. In 
the end, the next “block” of the assumed model constitutes 
“specific features for successfully solving the situation in 
the game”. The model envisages that these latent variable 
manifests itself through the following abilities: understand-
ing of the game, creativity, ambidexterity, playing or com-
peting experience, player’s adaptability.
As we can see, the presented model includes a series of 
personal characteristics that not only apply to an individual, 
but also to the characteristics of group action. Although 
the Hypothetical model of the sportsman’s performance 
model is much wider than the five major models, the basic 
determinant of this approach is the Five-Factor model of 
personality, which is the basis of this research, and in this 
reason, we will say a word about the concepts that are 
included in the research. Thus, in our research, as a theo-
retical rational explanation of personality traits, we use the 
Five-Factor personality model (McCrae and Costa, 1995). 
According to the theoretical, research and practical signifi-
cance, this model has become the dominant paradigm in 
the personality psychology of the last few decades. The 
Five-Factor personality model assumes the existence of 
five basic dimensions that lie at the basis of personality 
traits. These dimensions are: (1) Neuroticism (N) is a per-
sonality factor that distinguishes adaptation or emotional 
stability from incompatibility and emotional instability. The 
narrow aspect of this domain are: anxiety, hostility, depres-
sion, social discomfort, impulsivity, and vulnerability. (2) 
Extroversion (E) is a factor of interpersonal character. This 
domain includes warmth, compassion, assertiveness, 
activity, quest for excitement and positive emotions. (3) 
Openness (O) includes active imagination, esthetic sen-
sitivity, imperceptiveness, preference of diversity, intel-
lectual curiosity, and independence of thought. This factor 

includes openness to fantasy, esthetics, feelings, actions, 
ideas, and values. 
(4) Agreeableness (A) is the dimension of interpersonal 
relationships, and in the narrower aspect of this domain 
belong: trust, sincerity, altruism, indulgence, modesty and 
gentle nature. (5) Conscientiousness (C) is the ability of 
self-control in terms of disciplined pursuit toward goals 
and strict adherence to one’s own principles. The narrower 
aspects are competence, order, sense of duty, achieve-
ment, self-discipline.
In addition to the Five-Factor model, this research includes 
perceived self-efficiency. According to Bandura (1986), 
in his socio-cognitive approach, self - efficiency is a fun-
damental aspect of achievement. Self-efficiency is a syn-
onym with the belief of an individual in his competence 
and success in a task. Competence for carrying out certain 
activities, in this case within sports or more precisely foot-
ball, may involve different factors. In addition to a number 
of factors, for an efficient and successful doing of a par-
ticular task, it is also important that the individual asserts 
that a particular task will be successfully accomplished. A 
person with a high perception of self-efficacy enters the 
competitive situation with enthusiasm and self-confidence. 
The degree of self-efficacy an individual possesses de-
terminates the approach or avoidance of the achievement 
situation. In competing circumstances, the greater the level 
of self-efficacy, these are better achievements and lower 
emotional excitement (Bandura, 1986). The construction 
of self-efficiency and self-confidence are not the same, but 
there is a clear similarity between these two constructs. 
Self-efficacy does not include the skills that an individual 
has, but an assessment of what can be done with the abili-
ties he possesses. Self-efficacy can be considered situa-
tional-specific self-confidence (Feltz, 1988).
In addition to the Five-Factor model and the self-efficacy 
in the research, the locus of control is also find rather in-
teresting. The control of the locus belongs to the concept 
of attribution or attribution style, or attribution of causation 
of behavior. Locus control studies began in the mid-fifties 
of the twentieth century when psychologist Julian Rotter 
developed the theory of social learning. Rotter has worked 
within the traditional theory of learning, which emphasizes 
that people learn for support. Rotter expanded these ideas 
and claimed that learning depends on the degree to which 
a person attaches importance to some concrete support. 
Apart from the fact that people differ in terms of corrobora-
tion, people differ also in view of their expectations of cor-
roboration. Some people expect that certain behavior will 
result in a corroboration, that is, they manifest a tendency 
to control life outcomes. Expectation of the corroboration 
refers to characteristics that differ among individuals. Rot-
ter emphasized that the expectations of a person on cor-
roboration are stable in a number of different situations, 
which he called generalized expectations (Rotter, 1971). 
Generalized expectations that happens beyond one’s con-
trol are referred to as an external locus of control. On the 
other hand, the internal locus of control is the generalized 
expectation that supporting events are under the control of 
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a person, and that everyone is responsible for important 
outcomes in their own lives. People with a high internal 
locus of control believe that the outcomes depend largely 
on their own efforts, while people with an external locus 
of control believe that the outcomes depend on forces be-
yond their personal control.
On the basis of theoretical analysis and previous findings 
of the research of psychological factors that contribute 
to successful implementation, we have designed this re-
search project in a way to integrate the knowledge of the 
five-factor personality model (McCrae and Costa, 1999), 
which is the starting point for the Hypothetical model of 
success in team sports (Mlačić et al., 2010 ), and self-
efficacy (Bandura, 1986) and the locus of control (Rot-
ter, 1971), which are important determinants of individual 
characteristics of sportsman and their contribution to 
sports’ success. The aim of this research is to test the 
contribution of individual characteristics (neuroticism, ex-
traversion, agreeableness, openness, conscientiousness, 
self-efficacy, locus of control and duration of training of 
football - as one of the determinants of experience) in ex-
plaining the success of football players. We expect that 
certain individual characteristics (primarily neuroticism, 
extraversion and conscientiousness from the Five-Factor 
personality model - Kovac, 2008 according to Tran, 2012; 
Barrick and Mount, 1991; Webbe and Ochs, 2007), and 
self-efficacy (Cox, 2005; Mlačić and associates. , 2010; 
Tresure, Monson, Lox, 1996; Kane, Marks, Zaccaro, Blair, 
1996; Heazlewood and Burke, 2011), locus of control 
(Mlacic and associates, 2010) and duration of football 
training (Mlačić et al., 2010) contribute to the explanation 
of successful individual performance of football players. 

METHOD

Sample
The research involved 165 football players from six football 
clubs of the Premier League of Bosnia and Herzegovina, 
three teams (N = 81) competing in the Premier League of 
B&H (FC Željezničar from Sarajevo, FC Radnik from Bijelji-
na and FC Krupa from Krupa on Vrbas) and four teams (N 
= 84) competing in the Youth League of the Junior League 
(FC Željezničar from Sarajevo, FC Sarajevo from Sarajevo, 
FC Sloboda from Tuzla and FC Mladost from Doboj near 
Kakanj). The research involved football players of all posi-
tions in the team, except goalkeepers. The average age of 
the respondents is 21.14 ± 4.91, while the average age 
of the seniors is 25.15 ± 4.21 and the junior is 17.23 ± 
0.49. The assessment of STTSKT was carried out by train-
ers of the above teams, a total of 14 trainers.

Measuring instruments
Several self-assessment measures have been used in the 
research. In addition to self-evaluation, the performance 
of footballers for each element of the football game was 
evaluated by trainers. Predictor variables included in the 
measuring instruments we used are neuroticism, extraver-

sion, openness, agreeableness, conscientiousness, self-
efficacy, locus of control, experience, while the criterion 
variable is individual successful performance (operational-
ized by technical-tactical and social competencies of foot-
ball players - STTSKT).

Questionnaire on General Football Information
The General Football Questionnaire (UOPN) questionnaire 
is specifically designed for this research. The questionnaire 
included personal information about the football player, 
the selection to which he belongs, age, length of football 
training, position in the team, previous injuries. From this 
questionnaire, important information is the total length of 
playing football as one of the characteristics assuming 
football experience. Concerning the complexity in defining 
that experience, we have operationalized the experience 
according to the definition of Petz (1992), which states that 
“the experience is the comprehension acquired in everyday 
life in direct contact with reality.” Experience differs from 
knowledge. Knowledge is systematized, arranged and logi-
cally distributed according to scientific criteria. Experience 
has no characteristic of objective scientific organization; it 
is different in each individual. Football experience in each 
individual is different and can be partly determined by the 
length of football time, that is, the length of training football 
from childhood to the period when football is played pro-
fessionally. We start with the assumption that each football 
player had the opportunity to gain a greater experience in 
the football game with the length of the football experience. 
In particular, we used the variable of experience to operate 
the length of football training.

Questionnaire for testing a five-factor personality model
For the examination of personality Five Factors, we used 
the NEO PI-R questionnaire of Costa and McCrae (1992). 
Knežević, Džamonja, Ignjatovic and Đurić-Jocić (2004) 
conducted the translation and empirical check of this ques-
tionnaire. Language adaptation for the territory of Bosnia 
and Herzegovina was done by Kolenović- Đapo (2005). 
The questionnaire examines five basic factors (dimension): 
Neuroticism, Extroversion, Openness, Agreeableness and 
Conscientiousness. The NEO PI-R questionnaire has 240 
particles; each factor has eight subscales or aspects while 
each of it has eight particles. The respondent expresses 
his answers on a five-step scale of Likert’s type. Reliabil-
ity of the scale of the NEO PI-R questionnaire is high and 
the coefficient of internal reliability for the subscale of neu-
roticism is α = 0.92, for the subscale of extraversion is α 
= 0.89, for the subscale of openness α = 0.87, for the 
subscale of agreeableness α = 0.86, and for the subscale 
of conscientiousness α = 0.90 Knezevic et al., 2004). In 
our research, the following coefficients of internal reliability 
were obtained: neuroticism α = 0.837, extraversion α = 
0.722, openness α = 0.477, cooperation α = 0.775 and 
conscientiousness α = 0.850.
Scale for estimating footballer’ self-efficiency
The self-efficacy of footballers was measured by the Scale 
to assess the football’s self-efficacy (SPSN) by Šamija and 
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Bosnar (2010). The scale contains 21 claims on which 
footballers respond to a five-step Likert-type scale. The 
results are formed as a simple linear combination estimat-
ing each of the particles, and a larger overall result on the 
scale reflects a higher level of self-efficacy in football. The 
authors report a satisfactory coefficient of internal reliabil-
ity of the scale α = 0.841. In our research, the reliability 
coefficient is α = 0.989.

Scale of externality
The scale of externality (LOK - Bezinović, 1990) is a one-
dimensional scale, which is in line with Rotter’s (1971) 
construct of the locus of control. It consists of ten claims 
whose content determines a fatalistic orientation in which 
only fate, predestination, happiness, and coincidence de-
termine what will happen to the individual, or what the out-
comes of his behavior will be. Respondents assess claims 
on a five-step Likert type scale, and the overall score is 
formed by a linear combination of estimates on all par-
ticles. The high score reflects the external orientation. The 
coefficient of internal reliability in previous studies was α 
= 0.815, while in our research a reliability coefficient α = 
0.823 was obtained.

Scale of technical - tactical and social competencies of 
football players
For the individual performance assessment, the Scale for 
assessment of technical-tactical and social competences 
with football players was used - assessment of trainers 
(STTSKT) (Šetić, Kolenović-Đapo and Talović, 2016). 
The assessment was carried out on a seven-level scale 
of Likert type, from 1 (poor performance) to 7 (excellent 
performance). The total result is formed as a simple linear 
combination estimating particles (42 particles), where the 
higher result means greater success. On a sample of 165 
players the coefficient of internal reliability for the entire 
scale was α = 0.983. The degree of agreement between 
the assessor was checked by calculating the alpha coef-
ficient where the value for the whole sample α = 0.975 
was obtained. The resulting coefficient indicates a high 
matching index.

Procedure
The research was conducted in the period from August to 
November 2016. During August, a preliminary measuring 
was conducted and after several interventions in measur-
ing instruments, a targeted research was conducted in 
the period from September to November 2016. Before the 
start of the research, the authorization of the Football As-
sociation of Bosnia and Herzegovina on the conduct of the 
research was obtained. The scale for the assessment of 
the self-efficacy of footballers (Šamija and Bosnar, 2010) 
was previously licensed for the application as a measuring 
instrument by the authors. Also, the adapted version of the 
NEO PI-R (Kolenović- Đapo, 2005) was approved by the 
author of the questionnaire adjustment. Although the time 
to fill in the questionnaires and the scale was not limited, 
the participants took an average of 40 minutes to work. 

SPSS 21 was used to process the obtained data in accor-
dance with the set goal of the research.

RESULTS 

In order to check the contribution of the predictor variables 
of individual psychological features (neuroticism, extraver-
sion, agreeableness, openness to experience, conscien-
tiousness, self-efficiency, locus of control and experience), 
in the prediction of the individual success of footballers 
(STTSKT), we conducted the process of hierarchical mul-
tiple regression. According to logical and content charac-
teristics, we have introduced the predicate variables into 
two blocks, where the first block features the personality 
of the Five Factor model, and in the second block, self-
efficacy, locus of control and experience. Preliminary ana-
lyzes showed that the assumptions of normality, linearity, 
multi-co linearity and homogeneity of variance were not 
distorted. In the first step, as we have already said, in-
dividual features of the personality dimension of the five-
factor personality model have been introduced to explain 
6.6% of the STTSKT variance. Having in the second step 
included perceived self-efficacy, locus control and experi-
ence, the model explains 13.3% of the total variance. The 
model as a whole with both blocks of individual features is 
significant F (8.136) = 2.597, p <0.01. Of all predictive 
personality variables, only perceived self-efficacy signifi-
cantly contributes to predicting success in football (Đ = 
0.251; p <0.05). In Table 1 we present the values   of the 
obtained coefficients for each of the individual character-
istics in explaining the variance of individual success in 
football (STTSKT).
The results obtained confirm the earlier assumptions of sev-
eral authors (Kane et al., 1996; Bandura, 1997; Cox, 2005; 
Mlačić and associates, 2010) that self-efficacy is a signifi-
cant factor in explaining the success of sportsmen. In addi-
tion to this, we can conclude that other individual psycho-
logical traits from the set model (neuroticism, extraversion, 
openness, agreeableness, locus of control and experience) 
have not proved to be significant in explaining individual per-
formance in football operated with the help of STTSKT.
Furthermore, by inspecting the correlation matrix we can 
see that the low to moderate correlation between conscien-
tiousness and neuroticism was found at the univariat level, 
r = - .429 (p <0.01); then extraversion and openness, r 
= .370 (p <0.01); conscientiousness and self-efficacy, r 
= .314 (p <0.01); neuroticism and agreeableness, r = 
- .263 (p <0.01); extraversion and conscientiousness, r 
= .258 (p <0.01); neuroticism and self-efficacy, r = - 
.253 (p <0.01) ,; agreeableness and conscientiousness, 
r = .246 (p <0.01); experience and agreeableness, r = 
.247 (p <0.01). The above leads us to conclude that with 
our sample more conscientious football players are more 
emotionally stable, and conscientiousness is positively re-
lated to perceived self-efficacy. Furthermore, people with 
lower neuroticism (emotionally more stable) consider 
themselves self-efficient individuals. We can observe that 
those with more experience have demonstrated a greater 
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degree of co-operation. Regarding the interrelations within 
the dimensions of the Five Factor model, respondents who 
achieve greater extraction are more open, but more con-
scientious, and those who are more cooperative achieve a 
greater result of conscientiousness. We also note that those 
who achieve higher values   of neuroticism are less coop-
erative. Of course, we cannot draw full conclusions from 
this, because this relation could lead in the other direction. 
The relations of the predictor variables and criteria show a 
statistically significant connection between the variables of 
neuroticism, conscientiousness and self-efficacy with the 
criterion (individual success), namely: conscientiousness 
and success r = .181 (p <0.01) indicating that there is 
a connection of greater conscientiousness and better suc-
cess is consistent with previous findings by Kovac (2008). 
Then, neuroticism and success, r = -.187 (p <0.01), in-
dicating the association of lower values   of neuroticism and 
higher performance, which is also in line with Kovac’s ear-
lier findings (2008). Also, between self-efficacy and suc-
cessfulness, r = .295 (p <0.01), where it was established 
that higher perceived self-efficacy contributes to greater 
football performance, which is in line with previously stated 
findings by Kane and associates (1996) Bandura (1997), 
Cox, (2005), Mlačić and associates (2010). Furthermore, 
the relationship between cooperation and openness did 
not achieve a significant correlation with success, which 
is in line with the earlier findings of Aidman and Schoifels 
(2004). It is interesting that no significant connection be-
tween extraversion and success was found in previous find-
ings of Kovac (2004), Webe and Ochs (2007).
So, previously mentioned, we partly confirmed our ex-
pectations that certain individual features, primarily neu-
roticism and conscientiousness from the Five-Factor per-

sonality model, are linked to the sport performance. The 
obtained connectivity values   are low, however, the relations 
obtained should be considered, regardless of the fact that 
the same importance of these relations is not repeated in 
the application of more complex statistical procedures (hi-
erarchical linear regression), which is probably the result 
of the characteristic of the sample. Such results can have 
value in practical work with sportsmen, as well as in the 
creation of future research.

DISCUSSION

Success in sports is an indispensable subject of dealing 
with sports psychologists. The basic characteristic of sport 
is competition, and given these high demands, the goal is 
for us is at least to partly clarify the extent to which indi-
vidual psychological features contribute to achieving suc-
cess in football. In addition to numerous theoretical mod-
els attempting to answer the question of the relationship 
between personality characteristics and sport  achieve-
ments, we find Morgan (1980, according to Bosnar and 
Balent, 2009), whose work optimistically assumes that a 
personality explains 20% of the achievements in sports, 
which was encountered by numerous criticisms of other 
authors who considered that the role of the personality was 
minor, and that priority was given to “motor skills, func-
tional abilities, and quality of training” (Bosnar and Balent, 
2009, p. 11). However, there are many empirical findings 
that show that personality traits have a significant share in 
sports achievement. So called reconciliation, according to 
the authors Bosnar and Balent (2009), was achieved by 
consensus that in the conditions when the optimal condi-
tions are met, according to the abilities and well-designed 

Table 1. Results of hierarchical regression analysis for the contribution of predictor variables in predicting individual suc-
cess criteria.

Model
B

Non- Standardized 
Coefficient

Standardized Coefficient 
T     p

Stan.mistake Beta
246.759 67.541 3.653 .000

NEUROTISM -.290 .180 -.150 -1.616 .108
EKSTRAVERSION -.156 .222 -.064 -.705 .482
OPPENESS -.255 .225 -.101 -1.133 .259
AGREEBLENESS -.087 .196 -.039 -.446 .656
CONSCIENTIOUSNESS .329 .191 .163 1.725 .087

208.819 68.546 3.046 .003
NEUROTICISM -.203 .179 -.105 -1.134 .259
EXTRAVERSION -.105 .220 -.043 -.477 .634
OPENESS -.297 .225 -.118 -1.318 .190
AGREEBLENESS -.140         .197           -.062 -.709 .479

.195         .191            .097 1.019 .310
SELFEFFICIENCY .616        .209           .251 2.948 .004
LOCUS OF CONTROL -.161       .379          -.036 -.426 .671
EXPERIENCE .727       .534           .115 1.361 .176



 
 
HOMO SPORTICUS ISSUE 2 2018

 
 

47

and quality training, the characteristics of the sportsmen 
personality play an important role in the sport achieve-
ment. In fact, then it is justifiable to investigate individual 
differences among sportsmen. In our research, personality 
traits have not proved to be an important predictor of indi-
vidual performance in football. We can assume that one of 
the reasons why the basic personality characteristics have 
no longer proved to be significant is that between the clubs 
of the Premier League of B&H there are great differences 
in the conditions of training and competition. Namely, they 
would expect the personality characteristics to have a 
greater impact on sports achievement in equal conditions 
of training and competition.
So, as we stated the main goal in our research was to ex-
amine the contribution of individual psychological traits to 
individual success in football (STTSKT), and we conducted 
a hierarchical multiple regression, in the way that we in-
troduced in the first step the individual characteristics of 
the dimensions of the personality of the Five Factor model 
that explained       6.6 % Individual Performance Criteria 
(STTSKT). After we introduced the variables of perceived 
self-efficacy, locus of control and experience in the second 
step, the percentage explanation of the variance increased 
to 13.3%. The model as a whole with both blocks of indi-
vidual characteristics is statistically significant. However, 
among all predictor variables, only self-efficacy is statis-
tically significant in contributing to predicting success in 
football (β = .251; p <0.05).
The results obtained indicate that certain individual fea-
tures are an important predictor in football, but not so 
powerful. In that sense, our research has provided some 
important information. The partial findings of the analyzes 
offered resulted in the perceived self-efficacy of footballers 
as the only significant predictor of individual success in 
football, which is in line with our expectations and the find-
ings of other research (Bandura, 1986; Treasure, 1996; 
Kane,1996) it is confirmed that self-efficacy directly con-
tributes to success in various sports, and in this research, 
a greater perception of self-efficacy in football has a sig-
nificant predictor effect on individual performance in foot-
ball. We can assume that this result was obtained partly 
because of the method of measurement since the instru-
ments used in the research were adapted to the specifics 
of football. In fact, perceived self-efficacy in football was 
measured, not self-efficacy as a general feature. Other in-
struments were measures of general personality traits.
Finally, it is important to emphasize the methodological 
limitations of work. First of all, our research is a correla-
tion type, and we come with conclusions on cause-and-
effect relations. Furthermore, research on football players 
is demanding, not only for technical reasons, but also be-
cause of large number of different factors that affect sports 
achievement. Although we focused specifically on person-
ality variables, we have seen that the overall contribution 
of these variables is modest toward stronger arguments 
to the raised problem issue. It is obvious that future re-
search should focus on other variables such as attention 
and intelligence (from a set of cognitive variables), affec-

tive components, methods of dealing with frustration situ-
ations, and contextual variables. Furthermore, under this 
condition, it is difficult to examine the effects of situational 
factors that have a definite effect on sports achievement 
on such a large and specific sample. As far as the research 
itself is concerned, the respondents generally approached 
the instrumentation with interest. However, consideration 
should be given to the fact that this way of collecting data 
for respondents from the world of football is not common. 
Most of them first encountered this kind of task that lasted 
for a long time and required the investing of significant 
concentration in order to accomplish the task. It must be 
taken into the consideration the fact that it is possible to 
have a lesser understanding of some of the contents of the 
instruments, especially the possibility that the respondents 
differed in different ways about the importance of a precise 
answer to individual content. In general, the reliability of 
measurements depends to a large extent on the respon-
dents’ current mood, which is difficult to control.
After all, we can say with certainty that this work has a 
special significance because it is one of the few works that 
has covered a significant number of psychological factors 
that can affect the success of football. Especially, as far as 
we know so far in Bosnia and Herzegovina, this or simi-
lar research on the population of footballers has not been 
conducted.
Summarizing the above, we conclude that from the indi-
vidual psychological features the contribution to techni-
cal-tactical and social competences in football has self-
efficacy. However, by looking at the correlations between 
the predictor variables and the criteria, we conclude that in 
addition to self-efficacy, individual characteristics, primar-
ily neuroticism and conscientiousness from the Five-Factor 
personality model, have a significant connection with the 
success in football. We are aware that the obtained values   
of connectivity are low, but the relations obtained should 
be considered because they can be useful in practical work 
with football players and in conceiving future research.

CONCLUSION

On the basis of the obtained results of the research of the 
contribution of individual psychological traits to the suc-
cess of football conducted on a group of 165 footballers in 
Bosnia and Herzegovina, we can conclude that the individ-
ual characteristics of the dimensions of the personality of 
the Five Factor model explained 6.6% of the individual per-
formance criteria (STTSKT), and after we introduced the 
variables into the model perceived self-efficacy, locus of 
control and experience in the second step, the percentage 
explanation of the variance increased to 13.3%. The model 
with both blocks of individual characteristics is statisti-
cally significant. However, from all individual psychologi-
cal features, perceived self-efficacy (β = .251; p <0.05) 
showed a direct and significant predictive impact on the 
individual performance of footballers, thus confirming the 
current research findings on the importance of perceived 
self-efficacy in sports. Of all the personality traits of the 
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Five Factor model, no dimension has proved to be signifi-
cant for explaining individual performance in football. Also, 
the individual psychological traits, the locus of control and 
the length of the training of football (experience) have not 
proved to be significant in the prediction of the individual 
performance of football players.
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Abstract
On a sample of a total of 70 young water polo players aged 14 ± 1 years, 170 ± 6, weights 70 ± 5, water polo clubs from Canton 
Sarajevo / Federation of Bosnia and Herzegovina, a survey was carried out to determine the significance and magnitude of the influence 
of basic motor skills on the swimming speed of the water polo edge technique on a 75-meter stretch. The study used 12 variables for 
assessing basic motor abilities that represented the prediction set of variables and one variable for evaluating the speed of swimming 
using water polo techniques as a criterion. The regression analysis found that the multiple correlation of the predictor system (basic 
motor abilities) with the criterion (swimming speed of the water polo crawl technique to 75 meters) is (R.772) with the explained 
total variability (R Square .596), at a statistically significant level p =. 000). This shows that the whole system of predictor variables 
is significant for predicting the results of swimming by water polo edge technique at 75 meters. From the set of applied basic motor 
variables, a significant influence on the criterion variable - swimming speed of the water polo crawl technique on a 75-meter section 
has the following predictor variables: the cost from the site, Beta = .410, which is significantly at the level p = 002; long-range jump, 
Beta = -.412, which is significant at p =, 010; agility in the air, Beta = .294, which is significant at the level p =, 026; vis in the fold, 
Beta = -, 461, which is significant at the level p =, 032; hull lifting in 30 seconds, Beta = .232, which is significant at p = 040; a 
deep precession on the bench, Beta = 258, which is significant at the level p =, 049. It can be noted that in order to achieve results in 
swimming water polo crawl by technique at 75 meters it is necessary to possess a high level of power capability in all its manifesta-
tions (explosive, static and repetitive), coordination ability and flexibility.
The results obtained in this study can serve as a significant factor in predicting the possible impact of some basic motor skills on the 
speed of swimming in water polo crawl technique in young water polo players, which can significantly contribute to better planning and 
programming of training contents in working with young water polo players as well as a more quality implementation process selection 
of young people for water polo sport.

Keywords: swim speed, motor skills, water polo technique, regression analysis

Introduction

According to Trumbic (2000), water polo is a water sports 
game, where players during the game, within the rules of 
a playground (30-22 m) with two goals, move in different 
directions, at different speeds and at different distances. 
The game is played in four quarters, the duration of which 
is 8 minutes of pure play. Water polo is not only a male 
sport but also a female, there are noticeable big and fast 
movements during one match, which is why water polo 
players have a high demand for motor skills, among which 
are the fundamental strength, speed and durability (Gar-
bolewski and Starosta, 2013). Erikoglu et al (2015) found 
in his research that children involved in training processes 

are more successful in most parameters of motor skills 
than children who are not involved in sports activities. 
The duration of an attack in a water polo game is approxi-
mately 17.4 + 1.2 s, analysing through the game of the 
male team which speaks of the very fast transfer of the 
ball from its part of the playground to the opponent’s part. 
(Smith, 1998). Similar research on this topic was done by 
authors: Dopsay and sar. 2007, Kondric and sar., 2012, 
Styrene 2010, Donev et al., 2009, Bampouras and Marrin 
2009. In studies that determined the demand for water polo 
games for men (Polglaze et al., 2008), the high intensity of 
the repetitive technical elements of the player indicates the 
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precision, due to the specificity in which the activities (wa-
ter environment) take place as a large specific motor abil-
ity of the toy. Ectalante et al. (2011) indicates changes to 
the water polo rules that occurred during the period 2005-
2009, where FINA introduced new rules, all in the function 
of improving the attractiveness of water polo for men, as 
well as the latest and more demanding rules of the game, 
which are looking for a more gentle game (sharper trial 
criteria), and therefore water polo players have to swim 
more and more swiftly compared to what is said to be a 
new program for the development of motor skills.
The basic aim of this research is to determine the influence 
of basic motor skills on swimming speed of water polo 
crawl technique on a 75 m section in water polo players 
aged 13 to 15 years. 

METHODS OF RESEARCH

Sample respondents
The population from which a sample of respondents was 
drawn out consisted of 70 young water polo players aged 
14 ± 1 years, height 170 ± 6, weight 70 ± 5 males from 
water polo clubs of Canton Sarajevo / Federation of BiH. 
When selecting a sample of respondents, the following 
conditions were taken into consideration: that the respon-
dents were at least three years of age in the systematic 
training process, that they performed for their teams in 
at least 50% of friendly and control matches, and at least 
one year of competition in the cantonal league. Only those 
respondents who were completely healthy included the 
survey (all those who were sick during the measurement 
and testing period were left out of the sample, but they 
also came to the training course). Prior to testing, respon-
dents received a written consent from parents / carers in 
accordance with ethical principles for biomedical research 
in humans - Declaration of Helsinki (2013). after approval 
by parent / guardian, an assessment was made of the mo-
tor skills and speed of swimming performed during regular 
training with the appropriate conditions required for testing.

Sample variables

Sample predicate variables
Determination of the level of basic motor abilities was 
performed using the measuring instruments they recom-
mend (Kurelić and associates, 1975) and (Eurofit batteries 
1988):

a) Mechanism for structuring the movement:
1. Agility in the air
2. Taping your hand
3. Taping your feet

b) Synergic regulation and tonus regulation:
1. Deep precession on the bench
2. Reach in the seat
3. Cross-standing on the lower shaft

c) Excitation intensity regulation mechanism:
1. Run 20m from high start
2. Triple jump from the place
3. Jump away from the place

d) Mechanism of regulating the duration of excitation:
1. Hang in the hinge
2. Hull lifting in 30 seconds
3. Skirmishes at the breaking point

The criterium variable for estimating the speed of swim-
ming by water polo technique was the technique speed of 
swimming at 75m water polo crawl techniques.
The instrument for measuring the speed of swimming at 75 
m was a stopwatch. The task was carried out as follows: 
The test was performed at the Olympic Pool. The starter 
gave the mark to start by the rules of swimming competi-
tions - “in their places”, and then the sound of the whistle 
is heard. The timer on the start signal includes a stopwatch 
and stops the timing when the respondent touches the 
swim wall at the 75th meter.
Evaluation: The result was the time it takes for the respon-
dent to siphon the entire section, and measure it in tenths 
of a second.
Note: Each respondent had two attempts to get better in 
the list of results.

Data processing methods
For all applied variables, the following descriptive statistical 
parameters are calculated: Mean, Standard Deviation (Std. 
Dev.), Minimum Result (Min), Maximum Result (Max).
The testing of the frequency distribution frequency of the 
applied variables was carried out using the following mea-
sures: The Skewness coefficient and the coefficient of 
elongation or flattening (Kurtosis).
The statistical significance and the magnitude of the impact 
of the predictor system of variables (basic motor abilities) on 
the criterion variable (velocity of swimming by technique to 
75 meters) was applied, the multiple regression analysis was 
applied using the statistical package SPSS 20 for windows.

RESULTS

Based on (Table 1) obtained results of the central and disper-
sive parameters of variables for estimating motor skills and 
speed of swimming by water polo to 75 meters, it can be con-
cluded that the values   of all variables are normally distributed 
and can be considered in further consideration in this research.
Observing the values   of the calculated parameters, the multi-
ple correlation between motor abilities as a predictor set and 
the swimming speed of the water polo crawl technique at 75 
meters is seen as a criterion variable (tables 2 and 3). This 
connection of the predictor with the criterion variable is 77% 
(R = 772) and at a statistically significant level of .000 (p = 
.000), which explains the total variability with a criterion of 
60%. By analysing the impact of individual motor variables 
(Table 4), it can be seen that the following variables have the 
biggest and most significant impact on the criterion: the cost 
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from the site (Beta = .410), the long jump from the place 
(Beta = -421) in the air (Beta = .294), the height in the 
hinge (Beta = -, 461), the hull lifting in 30 seconds (Beta = 
.232), the deep precession in the bench (Beta = 258).

Table 2. Regression analysis in predictive set of basic mo-
tor skills

Model R
R 

Square
Adjusted 
R Square

Std. Error of the 
Estimate

1 .772 .596 .497 .709

Table 3. Variance analysis

Model  
Sum of 
Squares

df
Mean 

Square
F Sig.

1 Regression 36.363 12 3.030 6.027 .000

 Residual 24.637 49 .503

 Total 61.000 61

Mean Median Min Max Range Varian SD SE Skew Kurt
Agility in the air 6.23 5.78 4.88 10.16 5.28 1.34 1.16 .15 .84 .67
Taping your hand 44.17 45 28 50 22 20.38 4.51 .57 -1.07 1.88
Taping your feet 25.25 25 19 31 12 6.85 2.62 .33 -.10 .53
Deep precession on the 
bench

2.87 .07 0 20 20 34.50 5.87 .75 2.06 3.09

Reach in the seat 36.01 36 12 58 46 123.79 11.13 1.41 -.23 -.19
Cross-standing on the lower 
shaft

10.18 9.3 5.04 21.56 16.52 14.99 3.87 .49 1.42 2.23

Run 20m from high start 3.26 3.09 2.81 3.84 1.03 .15 .38 .05 .26 -1.5
Triple jump from the place 590.45 625 401 647 246 4320.91 65.73 8.35 -1.75 2.40
Jump away from the place 199.61 212.25 122.5 226 103.5 734.27 27.10 3.44 -.79 -.65
Hang in the hinge 36.58 38.87 3 65.63 62.63 220.94 14.86 1.89 .65 .07
Hull lifting in 30 seconds 20.95 22 14 26 12 11.16 3.34 .42 -.50 -.99
Skirmishes at the breaking 
point

5.38 5 1 12 11 8.90 2.98 .38 1.16 .79

Swimming speed at 75 
meters length

82.66 79.84 67.21 98.11 35.8 56.57 7.35 .92 .89 1.20

Table 1. Central and dispersive parameters of motor 
skills and swimming at 75 meters

B SE Beta t Sig.

Agility in the air .254 .110 .294 2.30 .026

Taping your hand -.006 .033 -.026 -.17 .863

Taping your feet -.097 .059 -.255 -1.63 .108

 Deep precession on the bench .044 .022 .258 2.02 .049

Reach in the seat .006 .013 .066 .438 .663

Cross-standing on the lower shaft .009 .032 .033 .267 .791

Run 20m from high start -.377 .290 -.144 -1.3 .199

Triple jump from the place .006 .002 .410 3.27 .002

Jump away from the place -.015 .006 -.412 -2.66 .010

Hang in the hinge -.031 .014 -.461 -2.2 .032

Hull lifting in 30 seconds .069 .033 .232 2.11 .040

Skirmishes at the breaking point .093 .071 .278 1.31 .196

Table 4. Individual impact of predictors on the criterion variable for assessing the swim speed with water polo crawl at 
distance of 75 m



 
 

HOMO SPORTICUS ISSUE 2 2018

 
 
52

Legend: R - multi-correlation coefficient between the criteri-
on variable and the predictor variable system., Rsquare - the 
coefficient of explained variability, Std.Error of the Estimate - 
the standard error of forecasting the criterion variable based 
on the system of predictor variables, Regression-valid vari-
ance, Residual- unanswered variance, df - the degrees of 
freedom of the calculated F test, F - test determining the 
significance of the multiple correlation coefficient, t - the 
contribution of each predictor variable to that part of the 
criterion variance, which can be estimated from the whole 
system of variables, Sig. - the probability that a critical ratio 
occurs if the value of the standardized regression coeffi-
cient is 0, calculated on the basis of F distribution.

DISCUSSION

Throughout the history of water polo as a sport, there have 
been a few changes in water polo rules, so in the latest 
changes, for example, the shorter attack time is from 35 
seconds to 30 seconds, and the time of attack with the play-
er is more than 25 seconds per 20 seconds, etc. Because 
of these changes in the rules, there are faster and more dy-
namic games, as well as more explosively performed short 
sprints in the swinging of the field, as shown by the results in 
this research. What is stated about the changes in the dura-
tion of the attack speaks enough that water polo players, in 
addition to a high level of technical and tactical training, need 
a high level of motor skills, as experience shows that the 
team that is more engine-friendly is almost always winning.
This research was aimed at determining the influence of 
selected basic motor abilities as a predictor system of vari-
ables on the swimming speed of the water polo edge with a 
75 m technique as a criterion. The results of the regression 
analysis indicate that the applied system of predictor vari-
ables (basic motor abilities) is statistically significant in the 
prediction of the criterion variable (swim speed at 75 m) at 
the significance level p = 0.00, which is also shown by the 
coefficient of multiple correlation, which is R = .77. The 
whole system of predictors explains 60% of the common 
variation of the criterion system (R Square).
Based on the results of this study, a general conclusion can 
be drawn that the motor tests used are influenced by the 
speed of swimming by water polo technique. In this study, 
the greatest influence on the speed of swimming with water 
polo crawl technique was achieved by the variables belong-
ing to the mechanism of regulating the duration of excita-
tion which, besides regulating the number of activated mo-
tor units, also controls the intensity of muscular action by 
regulating the frequency of activation of certain motor units 
(Marković, 2004). This regulation is of great importance in 
the generation of a force of explosive character, but also 
in the generation of the force of small muscle groups, for 
example, the muscles of the hand (Marković, 2004.) It fol-
lows from the above that the mechanism for regulating the 
excitation intensity regulates the strength and speed of force 
generation by 1) the number of activated motor units, 2) fre-
quency of activation of motor units, and 3) synchronization 
of operation of motor units. This mechanism is called intra-

muscular or intramuscular coordination (Marković, 2004). A 
somewhat lower impact has the mechanism of synergistic 
regulation and tone regulation, as well as a mechanism for 
structuring the movement. It can be said that all the mecha-
nisms in the package contribute to a better result of swim-
ming speed water polo crawl technique in the age of 13 to 
15 years. In her research, Kylie et al. (2006), they came to 
the realization that a lower level of motoric influences the 
realization of different technical elements that are performed, 
and thus also reduces the efficiency in the performance of 
technical elements (Wertheimer, V. and D. Zoretić, 2010). 
Also, in water polo many rapid changes in water movements 
for which coordination is needed, i.e. the agility of the body 
in the water that can be seen from the results obtained. How-
ever, the water polo edge is swimming without a ball, mak-
ing it much easier than swimming with the ball (running the 
ball), which is Hayley B. et al. (2010) in his research and 
emphasized - swimming with the ball reduces swimming 
speed in male water polo. The development of motor skills 
must pay attention to the planning and programming of the 
training exercise in water polo. Garrido et al. (2010) pro-
posed simple so-called. dry power techniques and power 
tests that are significantly related to sprinter swimming in 
young swimmers. Dizdar et al. (2014) states that water polo 
players with a higher (general) level of all applied basic mo-
tor abilities - explosive and static forces, agility, speed en-
durance in water polo fleet, and flexibility of the whole body 
- have a greater chance of achieving better results in speed 
swimming in water polo technique at 25 meters. According 
to Dizdar, A. and E. Mirlic (2015) it is not possible to perform 
any technical element in water polo without basic physical 
modification. Until then, activity and inactivity of the muscles 
have not been adjusted, so that during this period swimming 
takes place in anaerobic conditions and the development of 
motor abilities is not at the highest possible level. Falk et al. 
(2004) tested water polo players from 12-14 years old and 
obtained similar data as in the results of the research Dop-
saj, Madić and Okičić (2007). This conclusion can also be 
confirmed by the results of this research, because without 
good general motor and specific motor skills, there is no ef-
ficient performance of water polo techniques without a ball 
and with a ball. This work can help all water polo experts pay 
special attention to the development of general motor and 
specific motor skills in order to achieve as much effect as 
possible in the performance of all elements in the water polo.

CONCLUSION

In order to determine the significance and magnitude of the 
influence of basic motor skills on the speed of swimming 
water polo crawl by the technique on a 75-meter section, 
an analysis was made of the results obtained in water polo 
players aged 13-15 years. In the space of motor skills, 
twelve tests were used, which are the basis of the motor 
capacities for success in water polo. Tests are taken from 
Eurofit battery tests that are standardized and used in the 
everyday work of professors and sports coaches and can 
be said to represent a representative sample of variables 
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that, according to their characteristics, correspond to the 
set objectives and tasks of this research work. The crite-
rion variable is the speed of water polo steam technique 
on a 75-meter section. For the purpose of determining the 
significance and magnitude of the influence of basic mo-
tor skills on the speed of swimming in water polo with a 
technique of 75 meters, regression analysis in the manifest 
space was applied.
The obtained results of this research can contribute to bet-
ter planning and programming of training work with young 
water polls and better implementation of the process of 
youth selection for water polo sport. Also, the results ob-
tained can serve as a good basis for future research that 
addresses this and similar issues.
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Abstract
Research is done to determine different structures of Physical Education lessons given the fact that lesson style has significant impact 
on the entire pedagogical flow within teaching process. Examinee samples were taken from students of seventh and eighth grade of 
primary schools in Canton Sarajevo. 514 examinees were included in survey, 53% male students and 47% female students. Data was 
gathered by filling out the survey of 17 different questions – variables. The aim was to identify work methods of the teachers during 
the lesson. This type of data is very important since work methods determine pedagogical climate and teacher – student interaction 
during Physical Education lessons in primary school. After the research, analysed results have shown that first extracted latent com-
ponent with characteristically root of 5.133 and 43 percent of the overall explained variable previews democratic behaviour of teachers. 
For the other isolated latent component with characteristically root of 2.441 and 20 percent of overall variable previews „lessees fair 
“work methods. Third isolated latent component with only 12 percent of explainable variable is practically mathematical artefact. This 
is confirmed by isolated characteristically root whose value is 1.452. So, this component clearly states these are work methods of so 
called autocratic teachers. Recommendation for researchers who want to investigate similar themes is to evaluate teachers of Physical 
Education in High School. In following researches, information could be distinguished according to sex of the students and compare 
eventual differences of interpreting teachers’ methods during the lesson. 

Key Words: Factor Analysis, Students, Primary School

Introduction

Physical Education teacher has significant impact on suc-
cessful realization of lesson plans since he/she is the one 
who is directly using it (Stefanović, 1988). Teacher’s atti-
tude, behaviour and love towards children and teenagers but 
also the authority in the classroom shall greatly influence the 
beginning, flow and end of the lesson but also other matters 
in PE classes. This is in much relation to teacher’s personal-
ity and profile which is dictated by social, economic, cul-
tural and educational conditions that formed one’s profile. 
So, attitude towards students is formed according to these 
factors but also education of the teacher. All of this repre-
sents teacher’s work methods (Bojanović, 1974). One’s 
work style is behaviour set which gives character why is 
one teacher different from the other. This altogether makes 
one teacher recognizable. To elaborate, one’s individuality 
is seen in lesson style and methods. Teacher’s style is im-
portant to establish unified work climate towards students 
(Arsentijević, 1972; Bratanić, 1997; Nurković, 2006.).

When it comes to pedagogical climate, one can notice it 
is widely used in teaching process (Erceg, 1984; Flanders, 
1970; Oljača, 1996; Radanović, 1998; Havelka, 2000). The 
term „pedagogical climate “can be defined more precisely 
as set of activities that are used during the lesson. Main 
characteristics which define pedagogical climate are: dif-
ferentiation, organization, student initiative, lesson contents, 
differences, teacher’s competence to present and develop 
class subject (Dotlić, 1986; Kiryacu, l994.). This is a good 
opportunity to emphasize authors Kuzmanović (1998.) and 
Havelke and sur. (1998.) that make clear distinction between 
work styles and lifestyles where work styles are orientation 
towards achieving general social goals while lifestyles are 
means to achieve personal goals. It is interesting to mention 
that in PE lessons, work styles can be divided into desired 
and undesired. Undesired work styles are defined as Ro-
mantic – Recreational, Organic – Functional and Formalistic 
(Filipović, 1988; Najšteter, 1997) and should be avoided in 
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practice. Other work styles can be used in lessons and are 
Authoritative (Autocratic, Command). They have somewhat 
emphasized unified communication with students. Sec-
ond work style is Combined (empathic) when pedagogue 
can be authoritative by only using his/her knowledge with 
two-sided communication and objective acceptance of stu-
dents’ needs or problems. Third work style could be called 
Democratic style in order to fully recognize students’ indi-
vidual characteristics during lesson process (Hadžikadunić 
and Mađarević, 2004; Rašidagić, Manić and Mahmutović, 
2016). Today in modern lesson process one of the most 
important things is to apply the appropriate work style. Stu-
dents who have the opportunity to choose which school 
they’ll attend whether it is public or private should be ani-
mated by having the right pedagogical climate on the class. 
Main goal of this research is to identify work styles cur-
rently used on PE lessons that influence pedagogical cli-
mate in the class. Given the fact that pedagogical climate 
can trigger radical decrease of students in certain schools, 
educational staff could be found in a situation to face the 
consequences of such events (Đorđević i Đorđević, 1988; 
Milijević, 1995). On the other hand, there are popular or 
elite schools in certain areas (schools where parents enrol 

children because of „good reputation “) that could have ex-
ceeding number of students.

METHODS

Examinee Sample
The research involved 514 students from 10 schools. 
When it comes to students’ sex, there were 277 male 
students or 53% while there was 47% of female students, 
that is, 237 in number. The research was done on seventh 
graders (283 students) and eighth graders (231 students).
Research Approach
Students who participated were fully aware of the research 
intentions. They attended PE lessons regularly. Survey 
was done with previously given permission by school and 
parents. Survey participation was entirely voluntary. Re-
search used a questionnaire with 17 questions done by 
Flanders (1970). Survey was filled during Guidance les-
sons. According to Helsinki Rules, all participants and their 
guardians accepted to participate in this study with open 
possibility to leave it at any time. Variables from survey are 
in Table 1.

1 Criticism and suggestions have elements of support and are at a pace to solve the problem.

2
Lessons are democratic, respectful and full of 
encouragement.

3 Talented students are encouraged with praise which makes other students work harder to achieve same goals.

4 Teacher’s questions are acceptable and made with full understanding and respect.

5 Student’s testing is tolerant and encourages student to show knowledge and capability.

6
Each step of successful students’ activities is done with teacher’s approval and praise. Good results are not 
separated from excellent results.

7 Student – Teacher relationship is based on mutual respect.

8 Students’ ideas are accepted.

9 Teacher is too mild and tolerant which makes atmosphere exceedingly relaxed.

10
Teacher gives instructions and teaches in an easy and acceptable way. (permissive climate and emphatic rela-
tions).

11 Teacher is happy and sufficiently tolerant towards students.

12 Teacher approves of students’ actions.

13 Teacher understands feelings of students.

14
Student testing is strict and inadequate, zero tolerance, dominant and has elements of attack towards student’s 
personality.

15 There is autocratic relation between teacher and students (strict conditions, zero tolerance)

16 Criticism is projected with elements of cruelty and insults.

17
Teacher gives instructions with dominant and repressive attitude, very strict, demands constant attention and 
strict discipline.

Table 1. Survey to Evaluate Work Styles

Methods of Data Analysis
Factor analysis was used for data examination. Fulgosi 
(1979) explained the structure and defined criteria which 
have to be respected by Factor Matrix. According to this 
criteria factors should be as independent as possible and 

determined by different sets of variables. In this research, 
regardless of extracted number of components, only com-
ponents with value over 1.00 were presented according to 
Kaiser – Gutman criteria. Gathered information were ana-
lysed in statistical program SPSS 22. Statistical levels of 
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sensitivity in the research were set to value P<0.00. When 
understanding results, only variables with latent dimension 
connected by coefficients of 0.30 and more were taken 
into consideration.

RESULTS

Acquired data in Bartlett’s Test of Sphericity for main ma-
trix of intercorrelation shows that matrix is prone to factor-
ization. It is positive on level P = 0.000 (Table 2). This is 
appropriate assumption for further data analysis and deter-
mining metric characteristics of variables.

Table 2. KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy .774

Bartlett’s Test of 
Sphericity

Approx. 
Chi-Square

1388.882

df 67
Sig. .000

After reducing the space of manifested variables with 
Guttman – Kaiser criteria to determine number of signif-
icant main components with overall explained variants, 
more latent components were isolated. In the results, 
only three latent components were exemplified (Table 
3) since each of them has characteristically root higher 
than 1.00. Previously mentioned criteria are defined as 
boundary. Percent value of overall explained variant is 
on high level – 75,97% out of 100%. First latent com-
ponent is characteristic variable with 5.133 and has the 
most information. It contains 43% of the entire variant. 
Second characteristic isolated latent variable has the 
value of 1.452. Explained variability has minimum of 
12% and it is defined as mathematical ar tefact. How-
ever, if we take into consideration all latent characteris-
tic variables over 1.00, this example is considered and 
explained.

Component Initial Eigenvalues Extraction Sums of Squared Loadings
Rotation Sums of 
Squared Loadings

 Total
% of Vari-

ance
Cumulative % Total

% of Vari-
ance

Cumulative % Total

1 5.133 43.122 43.120 5.133 43.122 43.122 4.554
2 2.441 20.515 63.637 2.441 20.515 20.515 3.544
3 1.452 12.336 75.973 1.452 12.336 12.336 2.432

Table 3.  Preview of Three Significant Components with 
Latent Variables

Inter correlational matrix confirms that each of the latent 
components has its own space. All coefficients of internal 
relations between latent characteristic components have 
negative prefix (-,025, -,630, -,766) and are not connected 
to positive prefixes.

Table 4. Correlation Matrix of Significant Components

Component 1 2 3

1 1.0

2 -.025 1.0

3 -.630 -.766 1.0

Table 5 includes relation between manifested and latent 
space. It can be assumed that first main component (5.133) 
has connection to 11 manifested variables. Coefficients that 
show significance of correlations go from lowest (.311) to 
highest (.669) which is satisfying and set as criteria deter-
mining whether to be considered further or not.
Second main component (Component 2) can be stated to 
have less coefficients connected to space of manifested 
variables. This was expected indicator because it has lower 
characteristic root (2.441). Value of each of eight coeffi-
cients that have no explained latent space go from lowest 
(.302) to highest (.742).

Third latent dimension with manifested space is connected 
to four coefficients. The significance of determined coef-
ficients goes from lowest (.580) to highest (.776). Connec-
tions between manifested and latent space are surprisingly 
high given the fact that this latent dimension is supposed to 
have isolated characteristic root (1.452) as well as low level 
of explained variability (12%). All coefficients that are part 
of this variable are in such formations where significance of 
explained space can be increased.

Table 5. Relation of Manifested and Latent Space

VAR Component 1 Component 2 Component 3

1 .669 / /

2 .633 / /
3 .627 / /
4 .609 / /
5 .588 .407 /
6 .579 / /
7 .577 .302 /
8 .533 .531 /
9 / .742 /
10 .311 .630 /
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11 .471 .621 /
12 / .589 /
13 .561 .564 /

14 / / .776

15 / / .760
16 / / .738
17 / / .580

DISCUSSION

By interpreting given results one can say that highest cor-
relation with first latent characteristic component have 
manifested variables “Criticism and suggestions have ele-
ments of support and are at a pace to solve the problem”, 
“Lessons are democratic, respectful and full of encourage-
ment.” and “Each step of successful students’ activities is 
done with teacher’s approval and praise. Good results are 
not separated from excellent results.” All three variables 
show us there is democratic atmosphere on the lessons 
that motivates students who do their tasks with pleasure. 
Other manifested variables in first latent characteristic 
variable also show trust between students and teachers 
as well as working together to overcome obstacles and 
acquire knowledge. Such relationship where teachers have 
positive pedagogical and social lesson climate is com-
pilation of democratic and integrative work style which 
contributes to better personality development of students 
(Bajraktarević, 2008).
Second latent characteristic variable has one part same as 
previous one. Difference is found in two manifested vari-
ables with high correlation with latent space: “Teacher is 
too mild and tolerant which makes atmosphere exceedingly 
relaxed.” and “Teacher understands feelings of students.”. 
Main difference between first and second latent variable 
should be looked for in distinction between democratic 
style of the teacher and too much relaxed approach which 
is described by Hadžikunić and Mađarević in 2004. Such 
work style is already mentioned as undesired one and it is 
known as Romantic - Recreational or “Lessais Fair” style. 
If it is used too much, students can become uninterested, 
moody and not able to accept their tasks in a disciplined 
way. Third latent characteristic variable has small number 
of manifested indicators but is typical autocratic work style 
still present in educational process. Regardless of being 
greatly judged, such style has its advantages. In a phase of 
positive transformation and going to “higher” work styles 
(democratic, combined, humanistic or individual approach 
defined by Babić, 1977 and Muminović, 1986, autocratic 
work style is often the first one to begin lesson process. 
There is no precise information on how long it should be 
applied and go to higher levels of work styles. In certain 
cases, if the interaction of students stops being on appro-
priate level, teacher can again start using this autocratic 
work style. After factor analysis of given data one can 
claim that goal of the research is achieved, and three dif-
ferent work styles used in PE lessons in primary schools 

were identified. It is interesting to mention that PE teachers’ 
work styles can be seen as appropriate according to this 
research. 
Most of the teachers have positive interaction with students 
and apply appropriate (empathic, democratic) work styles. 
Appliance of autocratic work style (seen in four lower man-
ifested variables) can be explained at the beginning of the 
school year or situations where students do not respect 
determined set of rules made by democratic work meth-
ods. Sometimes pedagogical climate is changed which 
is seen in first and second latent components. Such con-
nections bring us to conclusion there is a need to reinstall 
autocratic work styles if necessary. Recommendations for 
other researchers would be to evaluate work styles of PE 
teachers in high schools. Gathered data could be further 
differentiated by sex to have clearer picture about applied 
work styles of the teachers.
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Abstract
The goal of this paper is that the conclusions and results which were obtained through the analysis and comparation can be applied 
directly on improvement of conditions in terms of physical activities application in correctional facilities. The respondent sample for 
the necessities of this research, which is presented in this paper, are convicts in the Semi-open prison of Sarajevo (the central depart-
ment), a total of 22. The measurement instrument created for this research is a questionnaire with which the opinions and attitudes 
of the convicts were sampled about the organization of physical activities in the institution. The defined goal is achieved through the 
hypothesis review: “Conditions, programs and treatment in correctional units do not ensure adequate physical activities”; “The con-
victs are not provided with everyday physical exercises”; Correctional facilities do not have adequate fields and equipment for physical 
activities”; “People engaged in the organization of the physical activity and sports programs are not expert enough”.

Key words: physical activity, organization, conditions for physical activity program organization, correctional facilities

Introduction

Physical activities are an important part of human life and 
they consist of many various forms which are naturally 
formed with individual interests, but also with the construc-
tion of social surroundings. Physical activities can be di-
vided into group or individual, active or passive, in open or 
closed spaces. The importance of physical activities in the 
community life and the positive outcomes of participation 
in such, as well as social programs and activities which are 
provided from the local government play an important role in 
alleviating chronical diseases and the increase in perception 
of the community on general health and life quality. Physical 
activities are sometimes underestimated as a mean for im-
provement and maintenance of health and wellbeing of the 
community. The Council of Europe defines sports (1992) as 
“every form of physical activity, which through recreational 
or organized participation have a goal to show or improve 
physical condition and mental wellbeing, develop social 
relations or achieve results in every competitive level”. The 
mentioned definition is included in the White Paper of Sport 
(European Commission, 2007). Persons who are deprived 
of freedom are therefore punished by losing their freedom, 
and accordingly, the conditions they are in cannot be an ad-

ditional suffering. To protect human dignity of the persons 
deprived of freedom, it is important to ensure the ensure 
that they enjoy their human rights, where the right on physi-
cal activities plays a very important role by increasing the 
chance for successful resocialization and reintegration of 
the prisoner. The legal basis for the organization of physi-
cal activity and sport programs for the prisoners in Bosnia 
and Herzegovina is: “The Law of Bosnia and Herzegovina 
on the Execution of Criminal Sanctions, Detention and Other 
Measures” (“Official Gazette of Bosnia and Herzegovina” 
22/16). According to the democratic orientation of our soci-
ety, the lawmaker in Bosnia and Herzegovina accepted the 
directives of international documents which speak about the 
organization of physical activities for persons deprived of 
freedom. The compatibility of the physical activity system 
for inmates of Bosnia and Herzegovina with the European 
and international standards provides a better strategical and 
operational management with prison resources and objects. 
In return, the mentioned secures an equal application of di-
rectives which are related to the making and implementa-
tion of the physical activity programs whose efficiency and 
effectiveness has a goal to raise the prison standards ac-
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cording to the directives of the Criminal Procedure Code of 
Bosnia and Herzegovina. Physical activity plays an impor-
tant role on the development road of a healthy individual, 
but society as well (Hadžikadunić, 2012). Physical activity 
can be viewed as an efficient instrument in the prevention 
and treatment of anxiety and depression. Therefore, physi-
cal activity affects mental wellbeing just as well as physical 
health. This is supported by the fact that physical activity 
represents an excellent way to battle problems and everyday 
life. It allows for the bad acts to be replaced by good. Also, it 
can be said that exercising represents a form of meditation, 
gives a feeling that we oversee our own lives, respectively 
the feeling of control and self-control (Hadžikadunić, 2013). 
Physical activity is cheaper than medicine, is beneficial for 
the whole body, and does not leave any negative effects 
as medicine (Hadžikadunić, 2013). Many authors (Nei-
man, 2000, Nikolić, 2003, Ilhan, 2009) claim that regular 
moderate physical activities stimulate the functions of the 
immune system, moderate exercise reduces the risk of fre-
quent infections, unlike those which have a sedentary trend. 
The goal of this paper is that the conclusions and results, 
obtained with analyses and comparation, can be directly ap-
plied on the improvement of the physical activity program 
use in prison units. The research which is presented in this 
paper will produce certain suggestions which can be used 
by the interested parties to adjust the physical activity pro-
grams with the prisoner needs. 

Methods

The research results will show reliable and objective data 
which will offer a general assessment of the current state in 
the application of the physical activity and sport programs 
in prison units. The presented research was conducted 
during June and July 2017 with a sample of 22 respon-
dents. The place where the research was conducted is the 
Central Department of the Correctional Facility in Sarajevo. 
The Correctional Facility in Sarajevo is a semi-open unit 
with a total capacity of 32 places for prisoners and about 
80 places for detainees (women, men and minors). The 
research was conducted together with professionals in a 
way that the respondents voluntarily filled out the question-
naire about opinions – claims about the organization of the 
physical activity programs for the convicts. The question-
naire was applied according to the written instructions, ad-
ditionally, the prisoners were given the opportunity to ask 
for an explanation if there were any unclear questions. The 
goal of the questioning is explained and in what purpose 
the results will be used.

Participants
The respondent sample (22 prisoners) used for this interview 
consisted of convicts in the Correctional Facility in Sarajevo 
(Central Department). During the period when the research 
was conducted, the number of prisoners in the facility was 
about 40. The voluntary questionnaire included 22 of them. 
The most common age category of the respondents was 
between 31 and 40 years (45.5%). Respondents between 

the ages of 21 and 30 follow (27.3%). The category between 
41 and 50 years amounts to 22.7%, and 4.5% were respon-
dents between the ages of 18 and 20. From the total number 
of questioned convicts, 31.8% were imprisoned because of 
criminal offenses related to violence. Besides, 27.3% were 
convicted because of offenses related to drug abuse, 22.7% 
because of property crimes, and 18.2% were convicted be-
cause of other criminal offenses.

Measurement instrument
For the needs of this research a special measurement in-
strument was formed consisting of a questionnaire about 
the opinions of the convicts about the physical activity or-
ganization in the correctional facility. 

Data processing methods
The descriptive method was used to provide an insight 
into the results. With the frequency and percentage analy-
sis a direction of attitude motion was established towards 
partial interests of the research which are realized through 
several segments of convict opinion measurement. The 
defined goal of the paper is achieved through the hypoth-
esis review: Conditions, programs and treatment in prison 
units do not ensure adequate physical activity programs; 
Convicts are not provided with everyday physical activ-
ity; Correctional facilities do not have adequate treatment, 
equipment and devices for physical activities; Persons en-
gaged in the organization of the physical activity and sport 
programs are not professional enough.

Results and discussion

When talking about the physical activities in the KPZ Sara-
jevo (Central Department), the convicts have exercises in 
the GYM at their disposal, together with football, basketball, 
table tennis and chess. The open field is not in the best 
shape and needs reconstruction. The training equipment is 
also worn out and needs replacement. Prisoners and detain-
ees are equally included into the physical activity programs, 
but because of narrow space, overcrowding, as well as old 
or lack of equipment, it is not possible to organize the physi-
cal activities in an appropriate way. The department for the 
organization of physical activities states that competitions 
are organized occasionally in basketball, table tennis, chess, 
and the administration sometimes organize the transport of 
convicts into other departments to realize the sport competi-
tions. Almost all convicts are users of different physical ac-
tivity programs which are at their disposal in the prison, like 
table tennis, football and basketball. Next to that, the prison-
ers can use the prison GYM as well. For the realization of the 
physical activities, in terms of the Central Department of KPZ 
Sarajevo, the space is narrow, and based on the number of 
prisoners and detainees, most of them do not have the pos-
sibility to be engaged in physical activities enough to satisfy 
their basic needs. Often, because of the mentioned issue, 
the prisoners do not have the chance to spend at least an 
hour in the open, daily, how the minimal rules require, and 
the directive of the ZKIS BiH is not respected at all, where 
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the act 84 states that all prisoners and detainees will be al-
lowed to spend at least two hours, and those who work and 
stay indoors, at least three hours in the open, daily. For the 
convicts to be included into the physical activity programs, 
at all, they first need to have a permit from the doctor, who 
assesses their general psychophysical state and abilities, af-
ter a thorough examination. Even though the ZIKS BiH goes 
further away from this minimum, and states that prisoners 
and detainees will be allowed to spend at least two hours 
outdoors, it is not always like that, what was confirmed by 
more than a quarter, 27.3%, of respondents, while 13.6% 
declined to give their own opinion (Table 1).

Table 1 The review of attitudes and opinions for the vari-
able “We spend at least two hours daily on fresh air”

I com-
pletely 

disagree
I disagree

I do not 
have an 
opinion

I agree
I com-
pletely 
agree

Total

f % f % f % f % F % 22

2 9.1 4 18.2 3 13.6 6 27.3 7 31.8 22

f – observed frequency; % - percentage from overall answers

22.7% of the respondents do not agree with the statement 
that they are given at least one hour of physical activities 
outdoors, while 18.2% opted to remain neutral (Table 2).

Table 2 The review of attitudes and opinions for the vari-
able “When weather conditions allow, we are allowed to 
spend at least one hour of physical activities on fresh air”

I com-
pletely 

disagree

I dis-
agree

I do not 
have an 
opinion

I agree
I complete-

ly agree
Total

f % f % f % f % F % 22

2 9.1 3 13.6 4 18.2 8 36.4 5 22.7 22

f – observed frequency; % - percentage from overall answers

The administration of KPZ Sarajevo, according to current 
possibilities and available resources, provided the oppor-
tunity for the prisoners to be able to take part in physical 
activities, and in regards to the variable “I am allowed to 
take part in physical activities”, the opinions of the con-
victs are positive in 81.9% cases, while the negative and 
neutral answers are in the same number (Table 3).

Table 3 The review of attitudes and opinions for the vari-
able “I am allowed to take part in physical activities”.

I com-
pletely 

disagree

I dis-
agree

I do not 
have an 
opinion

I agree
I com-
pletely 
agree

Total

f % f % f % f % F % 22

1 4.5 1 4.5 2 9.1 10 45.5 8 36.4 22

f – observed frequency; % - percentage from overall answers

 In terms of leisure activities which include physical ac-
tivities, 36.4% of the respondents said that they do not 
participate in such activities because of personal reasons 
(Table 4).

Table 4 The review of attitudes and opinions for the vari-
able “I do not participate in physical activities because of 
personal reasons”.

I com-
pletely 

disagree

I dis-
agree

I do not 
have an 
opinion

I agree
I complete-

ly agree
Total

f % f % f % f % F % 22

3 13.6 6 27.3 5 22.7 4 18.2 4 18.2 22

f – observed frequency; % - percentage from overall answers

The prison doctor needs to give an opinion about the ability 
of a prisoner to participate in physical activities, which kind 
and to what extent. 72.8% of the respondents stated that 
they have received the needed permission (Table 5).

Table 5 The review of attitudes and opinions for the vari-
able “The facility doctor gave me the permission to partici-
pate in physical activities”.

I com-
pletely 

disagree

I dis-
agree

I do not 
have an 
opinion

I agree
I com-
pletely 
agree

To-
tal

f % f % f % f % F % 22

1 4.5 1 4.5 4 18.2 10 45.5 6 27.3 22

f – observed frequency; % - percentage from overall answers

The basic condition to perform sport activities. physical 
education and recreation are the existence of sport facili-
ties. Physical activity, sport, and recreational programs in 
correctional facilities are not possible to be realized and 
carried out without an adequate sport facility as an indis-
pensable resource. Cooperation between the human factor 
and the adequate facility (or space) enables the realization 
of physical and sport activities for the prisoners. Not only 
is it important that such facility or space exists but also, it 
needs to satisfy the regulated conditions (in terms of di-
mensions, safety, hygiene, fire protection, installation and 
technical etc.) to conduct physical activities inside. The 
sport facility includes all spaces where different physical 
activities can be performed. The basic division of sport 
facilities is on closed (buildings which represent a physi-
cal functioning and technical complex with all installations. 
Facilities and equipment intended for the performance of 
certain sports activities, like halls, pools, balloon halls etc.) 
and open sport fields. The KPZ Sarajevo owns a GYM and 
a space for walking and exercise in the open. The GYM 
needs adaptation and the field needs to be reconstructed. 
The equipment is worn out and during the last few years 
no funds were invested in their replacement. Besides, more 
than a half of respondents, 59.1% consider that they have 
appropriate fields and equipment for physical activities 
while 32.8% expressed their dissatisfaction (Table 6).
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Table 6 The review of attitudes and opinions for the vari-
able “We have appropriate fields. premises and equipment 
for exercise and recreation”.

I com-
pletely 

disagree

I dis-
agree

I do not 
have an 
opinion

I agree
I complete-

ly agree
Total

f % f % f % f % F % 22
3 13.6 5 18.2 1 4.5 10 45.5 3 13.6 22
f – observed frequency; % - percentage from overall answers

To carry out physical activities in correctional institutions, 
besides appropriate facilities (space), adequate sport equip-
ment is necessary which is divided into personal sport 
equipment and the equipment of sport facilities (space). 
Into personal sport equipment fall clothes (apparel and foot-
wear) as well as some props in individual sports. Into the 
category of sport facility equipment fall the constructions 
for basketball, volleyball, handball, and other. Sport facility 
equipment is provided by the institute, while personal equip-
ment is provided by the prisoners. The prisoners also take 
care of the cleanness and tidiness of the equipment. During 
their free time the convicts have two basic content offers at 
their disposal: activities which do not include physical, sport 
or recreational activities. The number of physical, sport and 
recreational activities that are at their disposal is limited. Next 
to GYM exercises and table tennis, the prisoners can use the 
open space for football, basketball, relaxation exercises and 
walking. When talking about the opinions of the convicts. the 
attitudes are split in a way where 45.5% of the respondents 
agreed that they have enough physical, sport and recreation-
al activities. 45.4% of them voiced their disagreement. while 
9.1% refused to give an opinion (Table 7).

Table 7 The review of opinions and attitudes for the vari-
able “I am satisfied with the form and number of physical 
activities at our disposal”.

I com-
pletely 

disagree
I disagree

I do not 
have an 
opinion

I agree
I com-
pletely 
agree

Total

f % f % f % f % f % 22

3 13.6 7 31.8 2 9.1 6 27.3 4 18.2 22

f – observed frequency; % - percentage from overall answers

Occasionally, the facility organizes competition between 
prisoners in football, table tennis and chess. Regarding the 
variable that evaluates sport competitions. 37.3% are posi-
tive. while 40.9% are negative opinions (Table 8). Some 
of the prisoners that the competitions were more frequent 
before. what is not the case anymore.

Table 8 The review of opinions and attitudes for the variable 
“We organize various sport competition in the facility”.

I com-
pletely 

disagree

I dis-
agree

I do not 
have an 
opinion

I agree
I com-
pletely 
agree

Total

f % f % f % f % F % 22
4 18.2 5 22.7 5 22.7 7 31.8 1 4.5 22
f – observed frequency; % - percentage from overall answers

 

Every correctional institution, in order to realize physical 
activity programs, needs to have experts in the staff – 
coaches who will program and lead these programs. There 
is also a considerable difference between the physical 
activity programs which are organized in the correctional 
facility and those organized in the community, contrary 
to international directives or local rules which state that 
life conditions in the prison should be even, as much as 
possible, with the life conditions in freedom. The convicts, 
besides not being able to choose what sport or physical 
activity they want, are not able to form groups. or recre-
ational clubs which would be observed by trainers. The 
trainers have an assignment to remove any negative, de-
velop positive habits, and help prisoners adjust to their 
new surroundings. The basic assumption is that for physi-
cal activity programs to be successful, they need to be 
monitored and organized by experts. Trainers can see any 
changes in the prisoner behaviour. Such observations need 
to be told to the official staff, primarily pedagogues, psy-
chologists and social workers. The treatment functions of 
the trainers are not only “depleted” in the organization and 
conduction of physical activity programs. In cooperation 
with other staff members, the mentioned before all, they 
have a great influence on the resocialisation process. The 
role of the trainer comes to expression during the period 
when a convict is being prepared for release. Trainers need 
to be included in a post-penal treatment through the cre-
ation of physical activity programs for convicted persons, 
after serving their sentence. Observations from the trainers 
can be sent to prison staff for the planning and realization 
of health treatments. In the Central Department of KPZ Sa-
rajevo, the physical activities for the convicts are not led by 
persons who finished the Faculty of Sports and Physical 
Education. The person responsible for cultural, sport and 
educational activities, a political scientist, along years of 
experience in this facility and the fact that he used to be the 
vice director, is not an adequate solution for the organiza-
tion and conduction of physical activity programs. For such 
needs, the administration should employ an expert in this 
field. When talking about the opinions of the convicts, they 
are split in a way that 36.4% of the respondents agrees 
or completely agrees that the persons in charge of physi-
cal activities have the needed knowledge in the mentioned 
field, while 40.9% does not share such opinion (Table 9).

Table 9 The review of opinions and attitudes for the vari-
able “The physical activities in the facility are organized 
and led by persons from the field of sport”.

I com-
pletely 

disagree

I dis-
agree

I do not 
have an 
opinion

I agree
I completely 

agree
Total

f % f % f % f % f % 22

4 18.2 5 22.7 5 22.7 6 27.3 2 9.1 22

f – observed frequency; % - percentage from overall answers

Most of the respondents included in this questionnaire. 
68.2% of them agreed that physical activities positively 
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reflect on their physical and mental health (Table 10). only 
4.5% of them voiced disagreement, and 27.3% refused to 
give an answer. The institution doctor and psychologist, as 
well as the educator for cultural, sports and educational 
activities also agree that the physical activities in the KPZ 
have multiple uses in the development of general prisoner 
health, mood improvement, everyday stress, anxiety, panic 
attack and depression reduction, as well as the preven-
tion of many asocial phenomenon,. reduction of the feeling 
of anxiety and isolation through the interaction with other 
convicts.

Table 10 The review of opinions and attitudes for the vari-
able “Physical activities in the institution reflect positively 
on my physical and mental health”

I com-
pletely 

disagree

I dis-
agree

I do not have 
an opinion

I agree
I com-
pletely 
agree

Total

f % f % f % f % f % 22

0 0.0 1 4.5 6 27.3 7 31.8 8 36.4 22

f – observed frequency; % - percentage from overall answers
 

Conclusion

The absence of adequate spot object and spaces reduces 
the possibility for physical activities of the convicts as well 
as the possibility of organized competitions. This condi-
tion demands great funding which cannot be provided by 
the correctional facility itself. Considering the usefulness of 
physical activities, especially for persons who spend most 
of their time in narrow spaces with limited physical activ-
ity. a solution for this infrastructural problem is necessary, 
which, next to expertise, demands great fund allocation. 
To improve the conditions, it is, before all, important to 
allocate considerable funds, what is hard to do in a coun-
try with limited resources. Investment in the penitentiary 
system causes public outrage and is of low importance in 
terms of political elections, so that the funding is mostly 
done with the help of international and non-government 
organizations. Considering everything we can conclude 
that one of the key problems is the lack of funds, and sav-
ing on the field reconstruction, together with procurement 
of equipment for sport recreation. Based on the research 
results, the hypothesis verification was done. The hypoth-
eses of this research can be accepted because it can be 
stated that the conditions, programs and treatments do not 
ensure adequate physical activity programs. No organized 
physical activity programs exist, but the prisoners use 
what they have on their disposal. Their needs for organized 
physical activities are not satisfied. starting from the fact 
that the same are not organized daily. that all prisoners are 
not included, the programs are not organized and led by 
persons from the field of sport, along with a lack of equip-
ment. Based on the mentioned statements of this research, 
with the goal of physical activity program development in 

prisons, it is necessary to organize daily sport and recre-
ation programs that will be able for all prisoners. create 
positive habits in terms of physical activity in a way to en-
able easier reintegration for them after they are released, 
they should have daily sport recreation in the open for at 
least one hour. the field reconstruction should be done. and 
new sport equipment should be procured (personal and 
sport). Sport experts should be employed as well, who will 
work with the prisoners every day.
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