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Abstract 
The study investigates the relationship between two ways of evaluating actual individual quality of basketball players: the evaluation 
of experts (EE) and the quality index (INK) which represents variables of criteria. The sample of subjects comprised of 44 
professional basketball players (27 outer and 17 inner) who played in The First YUBA League in Yugoslavia in the season 
2001/2002. The evaluation of experts was obtained on the basis of assessment of five basketball experts, whose marks have been 
checked for objectivity and reliability, while the quality index was obtained from the official statistics based on the data about the 
situational efficiency of basketball players. The connection of these two ways of estimation of the basketball players quality is 
medium (р = .643; р = .001). The first set of prediction variables consists of the situational efficiency of basketball players variables, 
while the second set consists of the same variables calculated based on number of minutes each player spent in the game. In the data 
processing the correlation, factor and regression analysis was used (method Step Wise). In the opposing of the first set of variables to 
the criterion the evaluation of experts the following variables were identified: SKO - the number of jumps and ASI - the number of 
assistances, whereas in the second set of variables: ASEF – assistance per minute and SKOEF – the number of jumps per minute. 
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INTRODUCTION 

Researches in sport science that, as a 
criterion, set performance abilities, skills and the 
quality of performance of athletes in a competition, 
add a special contribution to sports practice. The 
criterion usually means a collection of variables by 
which a success in a sport (biomechanical) activity 
is defined. It mostly regards studies of abilities and 
characteristics of the most successful, top-quality 
athletes, and the factors that considerably affect 
them. The transformation processes in sport 
training can be more rationally implemented with 

this information. It will be easier to develop more 
objective and optimal procedure for selection and 
guidance of athletes, planning and programming of 
trainings, the choice of training devices, the 
development of abilities that are important for 
success, and the restrictive development of 
characteristics that affect success in a negative 
way. Therefore an objective assessment of  quality 
of an athlete is equally interesting both for coaches 
and researchers. 
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The way of evaluating the quality of an 
athlete depends on a kind of sport. In almost all 
individual sports the competition result (as well as 
rank) can be taken as a paramount of quality of an 
athlete with considerable certainty. In sports such 
as athletics, swimming and similar to these, it is 
easy to estimate quality on the basis of competition 
result which is exact and given in quantifiers (in 
seconds, meters, etc.). In a group of sports such as 
gymnastics, ice skating, the quality of athletes, i.e. 
the result is given as an average mark out or 
several marks given by expert - judges. In the 
group of martial arts, a combination of a subjective 
assessment of a judge (or judges) and the exact 
measure of successfulness are present. 

The situation in team sports is somehow 
more complex. The competitive result in team 
sports, i.e. sports games cannot be completely 
relevant criterion for estimation of a quality of an 
individual – a basketball player, a volleyball player 
and the others, at least not exactly as compared to 
his abilities. It is clearly marked in basketball. 
Basketball is a team, poly-structural and complex 
game. There are five players in the game with their 
special positions and aims. The competitive result 
is always the success of a team. However, if a team 
is the most successful, it does not necessarily mean 
that all the players of the team are individually the 
best players on their positions. Basketball is a bit 
»weird« game in which the best five individuals 
are often not the guarantee of success. This leads to 
the conclusion that the belonging to a team cannot 
be a reliable evaluation of actual individual quality 
of a player, although it has its significance. 

The studies that use individual quality of 
basketball players as a criterion, contain a few 
ways of defining, i.e. assessment of that quality. 
The competition level (First League, Second 
League, Third League etc) appears as quality 
criterion in the studies dealing with comparison 
between different characteristics and abilities of 
basketball players from different competition 
levels. A similar principle is used to compare 
national team basketball players and the non-
members of the national team (Becker, 1981; 
Hudson, 1985; Kunath & Subramanian, 1986; 
Raviv & Nable, 1988; Summers, Miller, & Ford, 
1991). 

The statistics of playing efficiency in the 
games is often used as a criterion of the quality of 

basketball players. It represents a part of a 
situational efficiency of players and it is of great 
importance to coaches in the first place. Activities 
of players in the field are noted under a special 
scheme. There is a certain number of the elements 
of a play, such as shooting, assistance, offensive 
jumps and the others. So called index of efficiency 
for each individual is calculated out of these data. 
A basketball player with the highest index is often 
marked as the most valuable player (MVP). As 
early as in 1941 Elbel and Allen (according to 
Trninic, 1999) suggested a method for assessment 
of team and individual efficiency based on filming 
actions in the field. From that time up to now, in 
the world of basketball, there are several ways of 
getting an index of efficiency out of statistical data 
from the games. That is how Sorka (1980) made an 
attempt of quality assessment of basketball 
players’ performance by giving a certain number 
of points to individual elements of situational 
efficiency in accordance with its significance. 
Swaglin (1994) has suggested Basketball 
Evaluation System (BES) that evaluated the quality 
of players on the basis of specific game and the 
position of players. Certain coaches and experts for 
statistics have created different ways of data 
collection and calculating efficiency index (1) 
which might help coaches directly in practice in 
the first place. Apart from the existing official 
statistics of the International Basketball 
Federation- FIBA, the statistics of professional 
American league - NBA, there are statistics of 
certain national leagues that collect and process 
data about the activities of players in games in 
more or less similar way. In reviews and 
professional papers the statistical data are often 
used as a criterion for estimating the quality of 
players. Since the assessment of  players’ quality  
obtained in this way is quantified, and since those 
data are relatively easy to collect, it seems  
applicable in scientific studies as well.  However, 
the lack of such ways of assessment of  basketball 
players’ quality lies in the fact that, in most cases 
the results, and not the causes or actions and 
effects of players that led to a certain result are 
being displayed. Only a part of player’s 
contribution is evaluated and thus there is a lack of 
objectivity and reliability. Nevertheless, it is often 
used as a criterion, but most often as a criterion of 
successfulness in actual parameters (shot, jump, 
and similar). 

PHYSICAL CULTURE, BELGRADE, 61 (2007) 1-2 35



Saša Jakovljević, Milivoje Karalejić, Ivica Radovanović 

The experts’ evaluation appears in the 
scientific studies as a way of assessment of 
basketball players’ quality. It appears to be an 
acceptable, fairly reliable, extensive and objective 
way, if a necessary procedure is correctly 
implemented (Brooks, Boleach, & Mayhew, 1987; 
Jakovljević, 2000; Karalejić, 1988; Trninic, Perica, 
& Dizdar, 1999). 

It is based on subjective estimation of each 
expert – evaluator. Subjective estimation has a lot 
of flaws. Therefore it is necessary that evaluators 
are experts, and more than familiar with the subject 
of measurement. Further, it is necessary that the 
assessment is being carried out by a larger number 
of impartial evaluators, in the same way and based 
on the same criteria. Data collected have to be 
statistically verified for objectivity and reliability 
in order to get more reliable and valid  
assessment. 

While comparing variables of situational 
efficiency of basketball players and experts' 
evaluation, Swaglin (1993) has got a high level of 
compatibility in six out of eight variables. Trninic 
et. al (2002) have combined these two ways of 
basketball players' evaluation by adding seven 
variables of situational efficiency to the existing 
set of variables, and that was the basis for getting 
experts’ evaluation. Thus, they obtained a 
combined criteria model. 

The aim of this study is to compare two 
ways of assessment of individual basketball 
player’s quality: evaluation based on parameters of 
situational efficiency – statistics of player’s 
performance and expert’s evaluation as well as to 
examine the relations between them. 

METHOD 

The sample of subjects 

The sample of subjects is comprised of 44 
professional basketball players, 27 of whom  were 
outer (1) and 17 inner (2), who all played in The 
First YUBA League in Yugoslavia in the season 
2001/2002. All the players played in 22 games in 
the regular league part of the competition, and it 
was at least 10 minutes per game. 

Variables and methods of data  
collection 

Criterion variables 

Experts’ evaluation (ЕЕ). It is represented 
by an average mark obtained by  five independent 
evaluators - experts (О1 – О5). Five professional 
basketball coaches – experts have attended at least 
11 games during which actual individual quality of 
basketball players has been assessed. In order to 
make the factors which influence the assessment of 
actual quality of a basketball player homogeneous, 
the evaluators were previously given a written 
instruction about criteria to be internally estimated, 
and that was the basis for each player to be given a 
unique mark of quality in the game. The criteria 
are observed in relation to the position of the 
individual player in the game (outer and inner 
players), and these are: volume and level of 
development and applicability of technique and 
individual tactics in the game; the level of 
development and applicability of tactical 
knowledge (realization of tactical tasks in attack 
and defense in relation to the position in the game); 
the level of development and applicability of 
psychomotor abilities (speed, strength, endurance, 
coordination, etc.); the importance of 
anthropometric characteristics of the players with 
regard to their position in the team and 
contribution in the game; the level of engagement 
and responsibility in the game; perception and 
survey of the game both in attack and defense, and 
the level of creative abilities (the originality of 
solutions) and efficiency in the game. 

Based on these criteria, the evaluators have 
assessed each of the subjects by assigning his 
abilities one out of ten possible grades (from 1 to 
10). 

Quality index (INK). It was obtained from 
the official statistics of YUBA League of 
individual achievements of each player. The 
quality index has been calculated on the basis of 
greater number of parameters compared to the 
situational performance. The parameters of 
situational performance used in equation for 
calculating the quality index are positive (number 
of scored points, number of 3 point scores, number 
of 2 point scores, number of free shots, number of 

PHYSICAL CULTURE, BELGRADE, 61 (2007) 1-2 36 



The relations between two ways of evaluation of actual individual qualities of basketball players as a criterion of... 

assistances, number of jumps, number of “stolen” 
balls, number of personal faults made in contact 
with this player, number of blocks) and negative 
(number of missed 3 point shots, number of missed 
2 point shots, number of missed free shots, number 
of personal faults, number of technical faults, 
number of lost balls, number of shots blocked by 
the opponent) as well as the number of games. 
Besides, there are the data about the total minutes 
spent in the game, the total number of scores. 

The quality index was calculated using the 
formula: 

INK = [(number of 3 point scores x 3) + 
(number of 2 point scores x 2) + number of free 

shots + number of assistances + number of jumps + 
number of “stolen” balls + number of personal 

faults made in contact with this player + number of 
blocks] – [number of missed 3 point shots + 
number of missed 2 point shots + number of 

missed free shots + number of personal faults + 
number of technical faults + number of lost balls + 

number of shots blocked by the opponent] / 
number of games. 

Predictor  variables 

Out of the set of parameters of situational 
performance 13 predictor variables (the first set of 
variables) were separated and derived, and they 
were calculated in relation to the number of 
minutes spent in the game (the second set of 
variables).

 

The first set - variables The second set – variables in relation to the minutes in the game 
STR – Number of scores STREF – Number of scores per minute 

SKO – Number of jumps SKOEF  – Number of jumps per minute 

3PO – Number of 3 point scores 3POEF – Number of 3 point scores per minute 

2PO – Number of 2 point scores 2POEF – Number of 2 point scores per minute 

1FT – Free shots 1FTEF – Free shots per minute 

АSI – Assistances АSIEF – Assistances per minute 

OSV – Stolen balls OSBEF – Stolen balls per minute 

BLO – Blocks BLOEF – Blocks per minute 

LGNI – Personal faults on the opponent LGNIEF – Personal faults on the opponent per minute. 

BLOI – Blocks on the opponent BLOIEF – Blocks on the opponent per minute 

IZG – Lost balls IZGEF – Lost balls per minute 

LG – Personal faults LGEF – Personal faults per minute 

ТG – Technical faults ТGEF – Technical faults per minute 

 
Methods of data processing 

Homogeneity and objectivity of evaluators 
has been examined by implementation of 
correlation and factorial analysis (the method of 
main components), while reliability of evaluators 
has been examined by alpha quotient of reliability 
(Alpha). The variables for basketball players’ 
quality assessment have been processed by basic 
descriptive statistics, and the correlations among 
them have been examined by applying correlative 

and regressive analysis (Step Wise Method). 
Statistical program SPSS 12 has been used for data 
processing. 

RESULTS AND DISCUSSION 

Table 1 displays the connectivity of average 
marks of five evaluators. A high level of 
correlation quotients and importance on the level 
of  0.01 (p < 0.01) are clearly visible. 
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Table 1. Correlation among the evaluators 

Evaluators О1 О2 О3 О4 О5 

О1 1.000     

О2 .863** 1.000    

О3 .846** .895** 1.000   

О4 .882** .934** .908** 1.000  

О5 .841** .850** .877** .901** 1.000 
** p 0.01 

 
The results of factorial analysis are shown in 

tables 2 and 3. There is only one separated factor 
in the table 2 that explains 90.397% of total 
variance. Table 3 displays a very high level of 
correlation of all evaluators’ grades individually  
with the first main component. This shows and 
proves that there is a high harmonization 

homogeneity of independent evaluators regarding 
the aim of examination – the actual quality of 
basketball players’ performance. Besides, a very 
high rate of alpha quotient (Alpha = .9855) 
obtained in the procedure of verification of the 
reliability of evaluators demonstrates their 
credibility. 

Table 2.  Totally explained variance  

Component Total % Variance Aggregated % 

1 4.520 90.397 90.397 

2 .169  3.383 93.780 

3 .152  3.031 96.811 

4 .104  2.086 98.897 

5 .055  1.103 100.000 

Table 3.  Correlations of certain evaluators with the first main  

 Component 

О1 .868 

О2 .914 

О3 .907 

О4 .948 

О5 .884 

 
The link between variables quality 

evaluation of the game by the expert – EE and the 
quality index – INK is displayed in the table 4. 

Variables are in statistically important correlation 
(р = 0.64), but moderate if compared with 
determination quotient which is 41.34%. 
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Table 4.  Correlation between criterion variables INK and EE  

Variables ЕЕ INK 

ЕЕ 1.000  

INK . 643** 1.000 
** p 0.01 

 
The influence of predictor variables to the 

criteria has been calculated using the regression 
analysis. Since criterion variable INK was 
calculated out of predictor variables, high quotients 
of regression (Р=. 997) and determination (Р2= 
.993) were expected, and any further comment is 
not needed. It is clearly shown that the formula 
used to calculate index was made in such a way to 

make the following variables favored: number of 
scores - CTP; number of jumps - SKO, number of 
assistances - ASI. On the other hand, with regard 
to  the important connection of variables EE and 
INK, the influence of predictor variables on 
criterion variable experts’ evaluation was 
calculated. In table 5 the results of regression 
analysis have been shown. 

Table 5.  Regression analysis of the first set of predictor variables and criterion variables EE  

Model Р Р2 
1 
2 

.502 

.589 
.252 
.347 

Model B Beta t Sig. 
1. Konst. 
 SKO 

5.633 
.333 

 
.502 

16.741 
3.759 

.000 

.001 
2. Konst. 
 SKO 
 ASI 

5.368 
.240 
.406 

 
.362 
.338 

15.967 
2.615 
2.440 

.000 

.012 

.019 
 

 
Values of regression quotient (Р=.589) and 

determination quotient (Р2=.347) indicate the 
connection of separated predictor variables on the 
criterion EE. These are relatively low level values 
which allow us to state that the evaluators have taken 
into account to the certain point, separated variables 
while making their final evaluation. There were only 
two steps that appeared, in the first step the separated 
variable was SKO (number of jumps), and in the 
second ASI (number of assistances). 

It can be concluded that the evaluators highly 
assessed the players who stole the balls while 
jumping, i.e. those who perform larger number of 
jumps during the game, as well as  those who had 
larger number of assistances. It is clear that jumps 
(both in attack and defense) are very important 

element of basketball because they enable  the team 
which has more jumps to have also more attacks. 
That is the way how the team has more chances to 
score a point. Assistance is an element of the game 
that, out of all variables, most clearly shows the level 
and the quality of players’ cooperation during attack. 
A great number of assistances of a player or of a team 
shows a great number of so called “easy” score 
points. Besides, a player with a large number of 
assistances openly shows his will and wish to 
cooperate in an attack, which is something that 
coaches appreciate greatly. It is interesting that the 
variable CTP (number of scores) was not as distinct 
as expected. Scoring in basketball should be the 
result of team play and of different activities of all the 
players in the field, and that is how the points are 
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relatively easily scored. The jumps are the most 
common way of getting so called “nobody’s” balls – 
the first prerogative for an attack to begin, while after 
the assistance, as a rule,  there comes the point. The 
experts rate highly those activities that lead to a 
situation for relatively easily scored point! 

Relatively low value of determination quotient 
(Р2=.347) indicates a larger number of additional 
parameters based on which the evaluators examined 
quality of the performance of an individual. On the 
whole, the lack of almost all ways of following up the 
situational efficiency of basketball players, lays in the 
fact that there are few variables, especially in the 
defense phase. Namely, it is very difficult to register 
and quantify a large number of defense activities and 
maneuvers of an individual, such as: pressure on the 

ball, pressure on “passing the first ball”, regular and 
timed assistance, foreseeing in defense and “reading” 
the attacker, successful “rotations”, helping in the 
game, etc. Besides, there is a number of attack 
activities that are difficult to register and quantify: 
timely executed running-in, movements, covering the 
field, demarcating, blocking, opening, leading and 
using blockages, and similar. On the other hand, it is 
assumed that experts register and value all these 
activities. 

Since the time spent in the game (per minute 
- MIN) is not used while calculating the quality 
index, it can be proclaimed as an indirect criterion. 
Table 6 displays  the connection of time spent in 
the game with the variables experts’ evaluation – 
EE and quality index – INK. 

Table 6.  Correlation among variables EE, INK and MIN. 

 ЕЕ INK MIN 
ЕЕ 1.000   
INK .643** 1.000  
MIN .667** .898** 1.000 

** p 0.01 
 
If these marks are examined by taking into 

account the time spent in the game, it is clear that 
INK (quality index) is more related to the minutes 
spent in the game, than the experts’ evaluation. Due 
to more objective approach it seems right that the 
time spent in the game should be taken as an 
important factor in game quality assessment, 
especially if more frequent elements of the game are 
examined (shoot, jump). Therefore it is justified that 
all players should be treated more equally by the 

criterion of number of minutes spent in the game 
(the second set of predictor variables). 

While opposing the second set of predictor 
variables to the criterion INK, the quotients of 
regression (Р=. 972) and determination (Р2=.949) 
only slightly decreased. The results of regression 
analysis in relation with the second set of predictor 
variables and criterion variable experts’ evaluation – 
EE are shown in table 7. 

Table 7.  Regression analysis of the second set of predictor variables and criterion variable experts’ 
evaluation – EE  

Model Р Р2 
1 
2 

.448 

.563 
.201 
.317 

Model B Beta t Sig. 
1. Konst. 
  ASIEF 

5.738 
19.053 

 
.448 

16.356 
3.246 

.000 

.002 
2. Konst. 
 ASIEF 
 SKOEF 

4.689 
19.948 
7.644 

 
.469 
.342 

9.110 
3.626 
2.643 

.000 

.001 

.012 
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The results of regression analysis are 
different if compared with the results of the first 
set of variables (table 7) insofar  that the selected 
variables have now changed their places. In the 
first step the variable ASIEF (assistances per 
minute) is selected, and in the second SKOEF 
(number of jumps per minute). Besides, the values 
of regression quotient (Р=.563) and determination 
quotient (Р2=.317) are slightly lower. 

CONCLUSION 

Estimation of quality (successfulness) of 
basketball players as a criterion in scientific 
research demands for a very careful approach. 
Situational efficiency of basketball players seems 
adequate if given through quality index – INK 
(obtained mathematically from a few statistical 
elements), and experts’ evaluation – EE. The 
problem in the criterion of situational efficiency is 
that it estimates the consequences only, but not a 
number of very important activities of players, at 
least, not by now. Noting of such activities can be 
done only by an expert coach (coaches) who 
understands the play itself. The experts showed 
homogeneity and objectivity of estimation and it 
can be seen in the value of percentage of the 

overall variance (90.397%), high quotients of 
correlation among evaluators, and the value of the 
reliability quotient (Alpha  =  .9855). 

A significant correlation of experts' 
estimation in variables of jumps and assistances 
has been shown, which proves that they highly  
assess  the players who make larger number of 
jumps and those who have more assistances during 
a play. However, relatively low value of 
determination quotient (Р2=.347) leaves enough 
space for other parameters and activities of 
basketball players that were not registered in the 
official statistics of players’ situational efficiency, 
the basis of which experts make their judgment. In 
practice, coaches usually correct their estimation of 
players’ quality by data about their situational 
efficiency.  

Apart from numerous answers obtained in 
researches so far, thanks to accurate methodology 
and statistical data processing, this research brings 
out new questions, and demands for the 
continuance of research in this field. It is related to 
more precise and more extended examination of 
situational efficiency, improvement of 
methodology of experts’ estimation, as well as to 
carrying out researches on a greater number and 
differently layered samples. 
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