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ties (Karalejić & Jakovljević 2001; Pavlovič, 1977;  
Sandeford & Shoenfelt 2001). 

Certainly, success in basketball depends most-
ly of the levels of specific basketball motor abilities, 
but also of the ability of the player to use it skillfully 
during the game. At the base of such ability is tactical 
thinking.  It is specific cognitive action or, in other 
words, ability of the player to resolve the problems 
in typical and atypical  game situations on the basis 
of cognitive abilities of perception and eduction, and 
basketball tactical knowledge (Pavlovič, 1977).

Obviously, cognitive abilities are very impor-
tant for success in basketball and therefore diagnos-

IntrODUctIOn

Nowadays, great number of young and even 
very young people plays basketball. Some of them 
play just for fun and recreation, some play in schools 
but some of them aim to make basketball as their pro-
fession. Here, coaches should use all available and 
proper means to help talented boys and girls to be-
come good or excellent players. This requires serious 
and studious approach. The first step is to diagnose 
characteristics and abilities of young candidates cru-
cial for success in basketball. It is well known that 
basketball is complex and poly-structural sport game 
in which success depends of many factors including 
particular psychological characteristics and abili-
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Abstract
In this study were investigated cognitive abilities of the best junior basketball players of Serbia. The research was making on the sample 
of 80 junior basketball players 17 and 18 years old. They are distributing in three groups on the base of independent expert’s mark of 
player’s success (from 1 to 10). Cognitive abilities of each player were estimated by 5 tests: D48 (test of general intelligence), S1 (test of 
visual spacialisation), P1, F1 and F2 (tests of perceptive factor of  cognitive abilities). Values of the group’s  centroide show that first group 
(the best junior players) differ significantly  from the two others group (tests D48 and F2), but  there is no significant difference between 
second and third groups. 
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Sample of variables and instruments 

Predictor variables are from domain of cogni-
tive abilities. Five tests were applied for cognitive 
abilities. Variable of general intelligence (OI) was 
obtained by Domino test D-48 (constructed by An-
stey, adapted by Matića and Momirovića). Variable 
of visual spatiallisation (PS) was obtained on the 
basis of  S1 test results (from battery SVPN-1) which 
evaluate spatial relations, or simultaneous eduction  
of spatial relations. Variable perceptive differen-
tiation and logical conclusions (Pd) was evaluated 
with test of geometric differences P1 (from battery 
SVPN-1); variable perceptive identification (Pf1) 
was obtained on the basis of F1 test results; and vari-
able perceptive analysis and logical conclusions 
(Pf2) was obtained  on the basis of  F2 test results 
(test of square puzzle). These tests were very much 
used on Serbian sport population and so also in this 
study (Bačanac 2001; Jakovljević 1996; Jakovljević 
2003a; Jakovljević 2003b).

Criteria variable was success of basketball 
players, e.g. their play quality. This variable was ob-
tained on the base of grades 1 to 10, given for each 
player, independently by 5 basketball experts (E1 
– E5). Mean of these 5 grades makes unique grade 
(JOU). Grades were given on the basis of precise 
methodology with strict instructions and criteria, as 
were applied also in many other studies (Bosnar & 
Matković, 1983; Brooks et al 1987; Jakovljević 1996; 
Jakovljević 2003a; Trninic, Dizdar & Dezman, 2002;  
Trninic, Perica & Dizdar, 1999). 

Statistical analysis

Standard descriptive statistics was applied: 
mean (AS), standard deviation (SD), minimal (Min) 
and maximal (Max) values. In order to check homo-
geneity and reliability of experts, factor analysis was 
applied. Canonical discriminative analysis was used 
to detect differences in cognitive abilities among the 
groups.  

  

 

tics of them is very important as well (Becker, 1981; 
Wolf & Horga, 1987; Zhang & Li, 2000). This is es-
pecially important for the best players. The best play-
ers differ clearly in many abilities and skills com-
pared to average and under, and they are model in 
building up of individual qualities of each player.  In 
this space we can recognize new potentials for the 
progress of player. Significance of cognitive abilities 
is recognizable in basketball praxis. It is all about » 
intelligence« , »anticipation«, »reading of rivals« etc.  
The importance of these abilities is shown in number 
of investigations (Bačanac, 2001; Becker, 1981; Bos-
nar & Matković 1983; Jakovljević 1996; Jakovljević 
2003a; Jakovljević 2003b). Relatively small number 
of such investigation is made among young basket-
ball players, especially the best ones (Bačanac, 2001; 
Brooks, Boleach, & Mayhew, 1987; Jakovljević,  
2003a). There are number of studies that dealt with 
relationship between, on the one side, motor abilities, 
especially coordination, speed of release of complex 
motor tasks, and  balance and, on the other side, gen-
eral and perceptive factors of cognitive abilities, per-
formed at general young population (Kejn, 1984). 

Related to those studies and studies of cogni-
tive abilities connected to basketball game success, it 
is important to discover the level of cognitive abilities 
of young players. Young players must be prepared for 
quite different basketball in the future which could be 
even more demanding as for cognitive abilities. 

The aim of this study was to evaluate cognitive 
abilities of the best junior Serbian basketball players 
in relation to their actual success.

Method

Sample of subjects 

The sample consisted of 80 junior basketball 
players (17 – 18 yrs old), members of the best  8 
Serbian junior teams. Each participant had to be, at 
least 5 years, in organized basketball practice. They 
were divided in 3 groups at the base of the grades 
of their successfulness. Group 1 was made of the 17 
best players (who got grades from 8 to 10), group 2  
of 37 average ones (grades 5 to 7,99), group 3 of 26 
(grades less than 5).   
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so that the factor obtained can be interpreted as a 
factor of »successful basketball play«. So, there is 
high concordance and homogeneity of independent 
experts related to the object of measurement.

reSuLtS And diSCuSSionS

Descriptive parameters of expert’s grades and 
unique grade can be seen in Table 1.

table 1.   Descriptive parameters of expert’s grades and unique grade

e1 e2 e3 e4 e5 JOU

 AS 6.26 5.41 6.11 5.99 5.84 5.94

 Sd 2.16 1.95 2.18 1.94 2.28 2.00

 Min 2 1 2 2 1 1.80

 Max 10 9 10 9 10 9.60

Tables 2 and 3 show latent structure of the 
grades of individual experts. Analysis of the main 
components gave only one factor which explains 
94,294 % of total variance.  All variables have ex-
ceptionally high projections to the main component 

table 2.   Explains of total variance

Component total % variance Cumul. %

1 5.658 94.294 94.294

2 .110 1.829 96.123

3 .087 1.451 97.574

4 .085 1.429 99.003

5 .056 .941 99.944

6 .003 .056 100.000

table 3.   Matrices of component

Component

e1 .964

e2 .959

e3 .967

e4 .973

e5 .963

JOU .999

Table 4 show descriptive parameters of the 
results in tests for evaluation of cognitive abilities 

for the whole sample, and for all 3 groups. Values of 
arithmetic means for the whole sample were almost 
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Table 5 show summary of discriminative anal-
ysis. Two discriminative functions were obtained. 
First of them explains 92.3% of total variance with 
canonical coefficient Rc = .526, square being Rc

2 = 
.276;  Wilks lambda of .701 with significance level of 
.003. This means that first function is significant and 
it has to be interpreted.

equal to the values obtained in earlier studies in junior 
basketball players (Jakovljević 1996, 2003a), and in 
juniors in other sport’s games (Bacanac, 2001). As 
for the groups, one can see that values of arithme-
tic means in all variables are different. Members of 
the group 1 have achieved clearly better results in all 
variables, while the other two groups had lower and 
similar results. 

table 4.   Descriptive statistics of cognitive abilities
AS SD Min. Max.

oi                  1 32.11 4.35 25 39

2 27.81 5.79 6 37

3 26.07 6.67 10 38

total 28.20 6.16 6 39

Pf  1             1 22.23 6.45 14 32

2 21.08 4.75 8 29

3 21.03 6.49 10 31

total 21.31 5.68 8 32

Pf2               1 21.82 5.35 11 32

2 16.45 4.53 5 25

 3 16.57 5.22 5 27

total 17.63 5.34 5 32

PS                  1 24.76 4.58 16 30

2 21.72 6.53 7 30

3 21.00 6.24 5 30

total 22.13 6.17 5 30

Pd                 1 18.64 4.03 14 27

2 17.40 3.75 6 27

3 17.50 4.08 8 25

total 17.70 3.90 6 27

table 5.   Results of discriminative analysis
Function Car. root % Variance Cum. % Can. Corr.

1 .383 92.3 92.3 .526

2 .032 7.7 100.0 .176

Test of function Wilks Lambda χ2 df Sig.

1 .701 26.645 10 .003

2 .969 2.350 4 .672



121

Cognitive Abilities of Young Basketball Players and Their Actual Success

PHYSICAL CULTURE, BELGRADE,  62 (2008) 1-2

negative values except for the group 2 which has pos-
itive values at the second function. Diagram 1 clearly 
shows separation of the group 1 from the other two, 
while centroids of the group 2 and 3 are very close to 
each other.

Table 6 and Diagram 1 show values of group’s 
centroid. These values point out that group 1. (the 
best players) is directed toward positive values at the 
first function and very low negative values at second 
function.  The other two groups are directed toward 

table 6.   Centroids of groups
diSk 1 2

1 1.161 -.036

2 -.252 .174

3 -.401 -.224

diagram 1.   Centroids of groups

Correlations of particular variables with dis-
criminative function are shown in table 7. Variables 
of perceptive analysis and logical conclusions (PF2) 

and general intelligence (OI) have high coefficients 
of correlation with discriminative function. 

table 7.   Corelation of variables with discriminative function
Pf2 .719

OI .595

PS .377

Pd .204

Pf1 .137
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in this study and some other similar studies (Bačanac, 
2001; Fiedler et al., 1989; Jakovljević 2003, 1996; 
Kioumourtzoglu et al., 1998) point out the need to 
train more in so called “situational conditions”. It 
means that creation of the basketball exercises have 
to contain more or less unexpected perceptive stimuli 
adapted to age and general basketball characteristics 
of the players. 

Conclusions

The aim of this study was to examine relation 
of cognitive abilities and success of 80 best basket-
ball players aged 17 to 18yrs. They were divided in 
three groups on the base of their success. Values of 
arithmetic means for the whole sample were almost 
equal to the values obtained in earlier studies in ju-
nior basketball players and in juniors in other sport 
games.  

By application of discriminative analysis were 
obtained results that show clear differences between 
the three groups of junior basketball players in cogni-
tive abilities. 

On the basis of values of the group’s centroids 
is clearly that group 1 is significantly different from 
groups 2 and 3, especially in variables perceptive 
analysis and logical conclusions (PF2) and general in-
telligence (OI), while the difference between groups 
2 and 3 is very small in all cognitive variables. The 
best players achieved better results in tests D48 and 
F2 then other two groups. The results indicate that 
future similar studies should include the following 
variables: sports stage, level of training and its qual-
ity. Also, the results in this study point out the need 
to train more in so called “situational conditions” 
with basketball exercises witch have to contain unex-
pected perceptive stimuli adapted to age and general 
basketball characteristics of the players. 

Results of discriminative canonic analysis of 
junior basketball players on the basis of their success 
show significant difference between the three groups.  
Values of the group’s centroids clearly show the dif-
ferences among the groups. Group 1 is significantly 
different from groups 2 and 3 while the difference be-
tween groups 2 and 3 is very small. Variables percep-
tive analysis and logical conclusions (PF2) and gen-
eral intelligence (OI) have the highest correlations 
with discriminative function. Such results are similar 
to results of some other studies which investigated 
relations of cognitive abilities and success in basket-
ball (Bačanac, 2001; Fiedler, McGuire & Richard-
son,  1989; Jakovljević 1996, 2003; Kioumourtzo-
glou, Derri, Tzetzis & Theodorakis, 1998), especially 
about variable PF2, ability for logical reasoning. Be-
cause of the very nature of basketball play (number 
of unexpected and atypical game situation and need 
for quick resolve), players have to quickly perceive 
the situation in the court and to analyze them quickly 
and logically. With the acquired experience and tacti-
cal knowledge players have to decide quickly what to 
do. One can presume that player resolve game situ-
ation using tactical thinking, based upon ability of 
perceptive analysis, logical conclusions and general 
intelligence (Bačanac, 2001).

Basic differences in cognitive dimensions 
shown in this study could be explained by the level 
of training and influence of its quality during system-
atic and long work. Talented players usually have 
longer sports stage and more game experiences. So, 
they were more exposed to stimuli that require better 
cognitive actions and further development of general 
intelligence and perceptive abilities. Apart from that, 
differences can be consequence of dispositional fac-
tors as well as selection factors in certain phases of 
the development of player. This indicates that future 
similar studies should include the following variables: 
sports stage, level of training and its quality. Results 
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