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Abstract. The assessment of differences in situation efficacy of basketball players from more
successful and less successful teams may contribute to a better understanding of the overall
situation efficacy of the players. Our research was aimed at ascertaining the differential
factors between players playing in more successful and less successful top Croatian senior
teams, with respect to standard and derived situation efficacy parameters. The final sample of
participants (74 basketball players) was selected from an initial sample of 107 participants,
basketball players from nine male senior teams from the A-1 Croatian Men's Basketball
League during the 2006/2007 championship. It has been ascertained that discriminant
functions for the derived situation efficacy parameters indicated a statistically significant
difference between players from less and more successful teams, in particular with respect to
the efficacy of two-point shots. However, a statistically significant difference has not been
found for standard situation efficacy parameters, which has been explained hypothetically.
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INTRODUCTION

The game of basketball is divided into three main stages: defense, attack and transi-
tion. One of the major problems in the research into basketball was the definition of
situation statuses during play, the relations between situation efficacy indicators and re-
sults in basketball competitions (games, championships, and tournaments). The latent
structure of the basketball game situation space was analyzed, and the anthropological
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characteristics and situation efficacy indicators of individual player types were deter-
mined (Juki¢, 1998).

In order to monitor the events during basketball games, FIBA (Federation Interna-
tional Basketball Association) standardized thirteen indicators of situation efficacy that
are followed in each official game. On the basis of these indicators it is possible to cal-
culate various derived parameters. Numerous scientific studies have been carried out on
the problems of measuring the actual quality of basketball players (Elbel & Allen, 1941;
Dezman, 1996; Erculj, 1997; Swalgin, 1994, 1998; Dizdar, 2002). Such studies have
mostly focused on the development of expert systems for the evaluation of the actual
quality of basketball players (Swalgin, 1994; Trnini¢, Perica, & Dizdar, 1999). For this
purpose the differences in the actual quality of players, obtained by various evaluation
methods, have been compared to the evaluations of seasoned basketball experts in terms
of the quality of the game of the evaluated players (Swalgin, 1998; Dizdar, 2002;
Jakovljevi¢, Karaleji¢ & Radovanovi¢, 2007). For example, Jakovljevi¢, Karaleji¢ & Ra-
dovanovi¢ (2007) used one expert evaluation system, obtained on the basis of the assess-
ment of five basketball experts (whose marks were checked for objectivity and reliability)
and the quality index, obtained from the official statistics based on the data for the situ-
ational efficacy of basketball players. They have found that the correlation between the
two ways of estimating the quality of basketball players is medium (r = .643; p < .001).
Dizdar (2002) classified two main methods for the evaluation of the total efficacy or real
quality of the players. The first method comprises procedures for the objective evaluation
of the players' situation efficacy, among which are: the simple linear combination, the
simple linear combination of the z-value, partially pondered linear combinations, the
player's absolute and relative efficacy index, the MVP-evaluation of the player's effi-
ciency, the Swalgin basketball evaluation system (BES 1), the pondered Swalgin basket-
ball evaluation system (BES 2), and the PC player's efficacy evaluation system. The sec-
ond group of methods is comprised of procedures for the subjective evaluation of a
player's situation efficacy, the main characteristic of which is the subjective evaluation of
a group of independent basketball experts evaluating a group of basketball players ac-
cording to one or more criteria. The results showed that as much as 67% of the common
variance with the variable of the overall quality of players, and thus the largest percent-
age of all the methods (Dizdar, 2002), is obtained by the method for the evaluation of the
overall players' quality «PC players’ efficacy evaluation system». However, more under-
standable for coaching practice, and equally efficient, is also the method of the partially
pondered linear combination (Dizdar, 2002), which uses the coefficients of shooting effi-
cacy instead of mere statistical data on the number of points achieved and the number of
shots missed.

Milanovi¢, Juki¢ and Braci¢ (2001, from Nakié, 2004) ascertained the extent of the
influence of shot variables on the results of basketball games during the European Cham-
pionship in Barcelona in 1997, and arrived at the conclusion that out of seven variables,
only three appear as significant predictors of the final result of the game, and the most
important of them is the number of successful free throws. The other two most important
variables are missed two-point or three-point shots. Naki¢ (2004) identified the differ-
ences in standard and derived situation efficacy parameters between men's and women's
basketball teams during the senior European basketball championships in 2003. The ob-
tained canonical discriminant functions significantly distinguish the men's from women's
teams, men's winning teams from men's defeated teams, as well as women's winning
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teams from women's defeated teams, in the area of standard and derived situation efficacy
parameters.

The main aim of this research was to determine the differences in situation efficacy
parameters between players playing for more successful and less successful top Croatian
senior basketball teams. Namely, identification of such differences in situation efficacy
could contribute to the better understanding of the total situation efficacy of top Croatian
senior players. On the other hand, it could contribute to higher quality coaching so that
the coaches could use the information to make improvements in their own work, both
during practice and during basketball games.

METHOD
Participants

The population from which the sample of participants was drawn was represented by
successful top senior basketball players. The players had actively competed at the top
levels in national championships i.e. played on nine men's senior teams from the A-1
Croatian Men's Basketball League in 2006/2007: «Cedevita», «Svjetlost», «Boriky,
«Kvarner», «Dubravay, «Dubrovnik», «Alkar», «Sibenik» and «Osijek». The average
chronological age of 23.5 years reveals that the participants belong to the younger popu-
lation. The final sample of participants (74 basketball players) was selected from the ini-
tial sample of 107 participants. The criteria for the selection of a player for the final sam-
ple of participants was the number of minutes in play (a minimum of ten minutes per
game), i.e. the number of games played (a minimum of eight games played in champion-
ship).

Measures

The derived situation efficacy coefficients for the evaluation of situation-related effi-
cacy were calculated on the basis of the partially pondered linear combination method
for the evaluation of the total quality of the players (Dizdar, 2002). Among many impor-
tant activities (mostly in terms of the defensive roles of the player) that cannot easily be
measured in statistical form, there are twelve standard situation efficacy parameters,
which include data about the efficacy of one, two and three point shots, offensive and de-
fensive rebounds, stolen and lost balls, assistances, and personal fouls. On the basis of the
standard situation efficacy parameters, seven derived situation efficacy coefficients of the
basketball players were derived: utilization of two-point shots, utilization of three-point
shots, utilization of free throws, efficacy of the two-point shots, efficacy of the three-
point shots, efficacy of the free throws and total situation efficacy (Dizdar, 2002). De-
rived coefficients:

XKI1IS=XP1 / (XP1 + XN1) free throw utilization coefficient; XK2IS= XP2 / (XP2 +
XN2) two-point utilization coefficient; XK3IS = XP3 / (XP3 + XN3) three-point utiliza-
tion coefficient; XK1UC= = XP1 x XKI1IS free throw efficacy coefficient; XK2UC= 2 x
XP2 x XK2IS two-point shot efficacy coefficient; XK3UC= 3 x XP3 x XK3IS three-
point shot efficacy coefficient; XDLK= XP1 + 2 x XP2 + 3 x XP3 + XSO + XSN + XA
+ XOL—- 0,5 XN1 — XN2 — XN3 — XIL — XOP total efficacy index.
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The dependent variable in this research was whether a player played for one of the
more successful or less successful teams in the senior A-1 basketball league champion-
ship (four teams, ranked from first to fourth place in the championship, that played in the
"Champion League" were classified as more successful teams, and the other teams were
classified as less successful teams. The total sample of the games played, from which the
data on the players' and teams' situation efficacy was collected, consisted of sixteen
games per team (the «dual meet» system of competition).

Procedure

All of the data regarding the standard situational parameters were collected from the
official web-site of the Croatian Basketball Association, the Portal Kosarka.hr (2007),
after the competitive season of the A-1 league championship in 2006/2007. In the data
analysis, we used the discriminant analysis to calculate the factors of the differences in
standard and derived situation efficacy parameters.

RESULTS

In addition to the usual parameters for descriptive statistics, a detailed analysis of the
differences in the players' situation efficacy parameters between the players performing
for more or less successful teams, the discriminant analysis was used. The possibility of
grouping participants from more and less successful teams in comparison to the standard
and derived parameters of situation efficacy was investigated. Having taken into account
the overall sample of basketball players, the highest arithmetic average values were ob-
tained for the following standard situation efficacy parameters: the number of successful
two-point shots (XP2), the number of personal fouls (XOP), the number of rebounds in
defense (XSO). The rarest situations in basketball games, i.e. the lowest arithmetic aver-
age values, were found for the following standard situation efficacy parameters: the num-
ber of unrealized one-point shots (XN1), the number of successful three-point shots
(XP3), the number of attack rebounds, the number of balls stolen (XOL). The lowest
arithmetic values were obtained for the following derived situation efficacy parameters:
of all the shot utilization coefficients, the three-point shot utilization coefficient (XK3IS)
is the lowest and reads 0.31, while the three-point shot efficacy coefficient was the high-
est, i.e. XK3UC (8.84).

Differences in the players' standard situation efficacy parameters

As it can be observed from Table 1, the value of Wilks's A (0.749) indicates that the
discriminant function does not indicate a statistically significant difference among the
players of the four most successful and 5 less successful teams, based on all the standard
situation efficacy parameters in basketball. The group centroid values are —0.556 for the
most successful and 0.587 for the less successful teams. The structure of the coefficients
indicates that there is a link between the individual discriminant variables with a dis-
criminant function. In this case they vary from between —0.062 and 0.360. The results of
the univariate analysis of variance (in relation to the discriminant function) for individual
standard situation efficacy parameters, between the most successful and less successful
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teams, indicate only two statistically significant differences. Successful two-point shots
and unrealized two-point shots show a statistically significant difference between the
players of more successful and less successful teams, in a theoretically predictable direc-
tion: more successful two point shots for players of more successful teams, and less suc-
cessful two point shots for players of less successful teams.

Table 1 Discrimination analysis: players of 4 most successful and 5 less successful
teams in relation to the variables of situation efficacy standard parameters

Discriminati Characteristic|  Wilks A Canonical ¥ -test p
1scrimination .
function root correlation  |(degrees of freedom)

0.335 0.749 0.501 19.080 (12) p<.100

Wilks | Correlation |F-test| p M M c c
\Variable A . .wiFh . (1,61) Higher | Lower | Higher | Lower
discrimination ranked | ranked | ranked | ranked
factor

XP2 0.862 -0.062 9.227|<.010| 34.816 | 33.194 | 21.753 | 23.951
XN2 0.846 0.334 7.932|<.010| 24.105 | 30.028 | 15.071 | 16.004
XP3 0.750 0.128 0.062|>.200( 11.342 | 12.694 8.987 9.555
[XN3 0.756 0.329 0.539|>.200| 20.132 | 26.278 | 14.898 | 17.737
XP1 0.752 0.321 0.273|>.200| 21.263 | 27.139 | 14.735 | 17.293
XN1 0.761 0.301 0.977|>.200{ 8.158 | 12.389 6.305 | 16.382
(XA 0.749 0.072 0.024|>.200| 21.737 | 23.333 | 19.880 | 18.842
XSN 0.755 0.068 0.530|>.200| 13.474 | 14.306 | 10.899 | 10.585
XSO 0.749 0.131 0.029|>.200{ 29.790 | 29.790 | 19.431 | 19.521
XOL 0.758 0.151 0.721|>.200{ 13.790 | 13.790 7.170 8.408
XOP 0.757 0.360 0.618|>.200( 30.842 | 30.842 | 11.103 | 12.740
XIL 0.749 0.229 0.008 |>.200| 19.921 | 19.921 | 11.168 | 11.986
Legend:

XP2=number of successful two point shots; XN2=number of unsuccessful two point shots;
XP3=number of successful three point shots; XN3=number of unsuccessful three point shots;
XP1=number of successful free throws; XN 1= number of unsuccessful free throws;

XA=number of assistances; XSN=number of offensive rebounds; XSO=number of defensive rebounds;
XOL=number of stolen balls; XOP=number of personal fouls; XIL=number of lost balls

Differences in the players' derived situation efficacy parameters

Table 2 shows that the discriminant function indicates the differences between players
of the 4 most successful and 5 less successful teams. Consequently, a statistically signifi-
cant difference can be established between the players on the basis of derived situation
efficacy parameters in basketball. The group centroid values are —0.571 for the most suc-
cessful and 0.603 for the less successful teams. Structural coefficients indicating a con-
nection between individual discriminant variables with a discriminant function in this
case vary from 0.006 and 0.812. In the univariate analysis of variance only one statisti-
cally significant difference was found, for the two-pointsshot utilization coefficient
(XK2IS), in a theoretically predictable direction: better two-point shot utilization for
players of more successful teams. In addition to this one, there are two more differences
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which tend to be important: total situation efficacy, i.e. XDLK (in the expected direction:
better situation efficacy for the players from more successful teams) and efficacy coeffi-
cient for free throws, i.e. XK1UC (contrary to expectation: the players of less successful
teams are more successful).

Table 2 Discrimination analysis between players of 4 most successful and 5 less
successful teams in A-1 Croatian Men's Basketball League Championship
in relation to the group of variables of derived situation efficacy parameters

Discriminati Characteristic Wilks A Canonical Xz-test p
1scrimination .
A . root correlation  |(degrees of freedom)
unction
0.354 0.738 0.511 20.776 (7) <,010
Wilks| Correlation | F-test| p M M c c
\Variable A . yvi?h . (1,61) Higher | Lower | Higher | Lower
discrimination ranked | ranked | ranked | ranked
factor
XK2IS 0.899 0.812 14.390(<.010 0.583] 0.494 0.086 0.100
XK3IS 0.745 0.141 0.594/>.200 0.325] 0.300 0.155 0.149
XK1IS 0.744 -0.006 0.462|>.200 0.730] 0.731 0.138 0.133
XK2UC 0.741 0.178 0.254/>.200{ 41.858| 35.731] 28.306| 30.306
XK3UC 0.741 -0.014 0.269|>.200 8.773] 8.902 8.000 7.426
XK1UC 0.768 -0.258 2.666[>.100| 15.745] 19.396| 11.811| 12.315
(XDLK 0.741 0.114 0.192|<.100{ 104.775| 96.004| 58.991| 71.251
Legend:

XK1IS=XP1/(XP1 + XN1) free throw utilization coefficient; XK2IS= XP2 / (XP2 + XN2) two-points
utilization coefficient; XK3IS = XP3 / (XP3 + XN3) three points utilization coefficient; XK1UC==XP1
x XK1IS free throw efficacy coefficient; XK2UC=2 x XP2 x XK2IS two point shot efficacy
coefficient; XK3UC= 3 x XP3 x XK3IS three point shot efficacy coefficient; XDLK=XP1 +2 x XP2 +
3 x XP3 + XSO + XSN + XA + XOL- 0,5 XN1 — XN2 — XN3 — XIL — XOP total efficiency index

DISCUSSION

The main conclusion resulting from this research is that the discriminant function
does not make a statistically significant difference between the players from more suc-
cessful and less successful teams on the basis of a group of standard situation efficacy pa-
rameters in basketball. However, successful and unsuccessful three-point shots are the
differentiating factors that indicate a statistically significant difference between the play-
ers from more successfully and less successfully ranked teams in the A-1 championship
league, in a theoretically predictable direction. The two-point shot, either successful or
unsuccessful, is the best indicator of success pertaining to the teams' results.

The results of this research differ significantly from those obtained by Naki¢ (2004),
where on the European Senior Championship level the discriminant function indicated a
well defined difference between more successful and less successful teams, according to
the standard situation efficacy parameters. The men's winning teams, in comparison to
the defeated teams, showed the largest difference in successful free throws, followed by
assistances and unsuccessful two and three point shots. The reason for such large differ-
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ences can of course be the specific features of competing in Croatia, basketball games not
being as elite as those played in European championships. Namely, in the A-1 league
there are a lot of young and struggling players that are rarely members of their national
team. Also, both successful and less successful teams do not need to play in the A-1
league «at their utmost» i.e. at the maximum competitive level, since the A-1 is some sort
of a «warm up» for the Championship League (for more successful teams), or for the
«Right to Stay League» (for less successful teams). On the other hand, the probable rea-
son (or one of the reasons) is the specificity of the A-1 championship in the very season
that was the subject matter of this research. The players of less successful teams may
have even been less motivated for the competition due to the withdrawal of the team
«Zabok» from the championship shortly before it was due to start. As a result, there was
no suspense of the battle to earn the right to stay in the league. Namely, in that champion-
ship no team could be eliminated from the elite competition. In such a competition, in the
early phase (when the testing took place) very successful and very unsuccessful teams
were already «polarized», making it rather possible that the very efficacy of the two-point
shot represented the crucial (and sufficient) factor which contributed to the victory of one
of the teams and the defeat of the other team. It is quite possible that in a more balanced
competition, the superiority of one team over another would be necessary in several
situation efficacy parameters at the same time, to obtain victory (e.g. in addition to the
two point shot superiority, superiority would be necessary in the three point or one point
shot, assistances, rebounds, etc.). Nevertheless, even under such circumstances the total
discrimimamt function was of border-line importance, in the expected direction.

At the group level of derived situation efficacy parameters, the discriminant function
indicates a statistically significant difference between the players of more successful and
less successful teams, as expected. Following the analysis of individual discriminant co-
efficients for standard situation efficacy parameters, there is a difference between the
players from more successful and less successful teams on the basis of two-point shot
utilization and general situation efficacy, in a theoretically predictable direction. In this
case, the results are similar to those obtained by Naki¢ (2004) on teams participating in
the European Basketball Championship: the discriminant function indicated significant
differences between more successful and less successful teams, the largest differences
being in the total situation efficacy coefficient as well as two-point shot utilization. Con-
sequently, the analysis of the derived parameters confirmed the result obtained by the
discriminant analysis for the standard situation efficacy parameters of the players. Having
in mind the prevailing conditions of competition in the men's A-1 league during the ana-
lyzed championship, it is to be presumed that the two-point shot is practically «crucial»
in determining the difference between less successful and more successful teams.

However, the main weakness of the research (in addition to the mentioned specificity
of the aforesaid competition) could be the small sample of top players, as well as the
specificity of the Croatian population of top senior basketball players. This has a direct
influence on the reduced possibility of generalizing results. The potentially most impor-
tant reason for the obtained results came as a consequence of the chosen sample of par-
ticipants. It is, however, possible that the relatively small variability of situation efficacy
parameters is the result of the multiple selectivity of the samples of basketball player. The
number of games played and time in play contributed to the reduction of the number of
participants in the final sample, mostly those that are less successful in terms of situation
efficacy. Also, the initial decision to carry out the research only on the A-1 league play-
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ers, but not the players of the four Croatian most successful teams («Cibonay», «Zadary,
«Zagreb» and «Split»), most probably additionally decreased the potential variance in
situation efficacy. An additional weakness is indirectly mentioned in the article written
by Jakovljevi¢, Karaleji¢ & Radovanovi¢ (2007): situational efficacy parameters have to
be observed in relation to the position of the individual player in the game (outer and in-
ner players). These are: volume and level of development and applicability of technique,
individual tactics, tactical knowledge, psychomotor abilities; the importance of anthro-
pometric characteristics of the players with regard to their position in the team and con-
tribution in the game; the level of engagement and responsibility, the originality of the
solutions in the game; perception and survey of the game both in attack and defense.
Scoring in basketball is the result of team play and of different activities of all the players
in the field (points could be more or less easily scored).

On the other hand, some important factors in the game are not covered by efficiency
parameters: for example, good defense in one-on-one, or two-on-two situations, aggres-
sive defensive contact "on the border of personal fault", good assistance during defense.

The main advantage of the research lay in the fact that practically all of the available
players were tested in the targeted A-1 basketball league championship. Consequently, the
principles revealed could be useful for the concrete sample (practically the population) of
basketball players, which could serve as stimulation for coaches to increase their effort.

The results of this research, in addition to the scientific (taking a purposeful sample of
top Croatian basketball players) can have a practical value as well. They can serve as
guideline for more successful selection, but also correction of unwanted deviations in the
performance of individual players (i.e. for the more efficient work of coaches).

The potential reasons for the obtained results offer guidelines for future research.
Furthermore, in future research work the number of participants could be increased (by
testing injured and other absent players). The term «top players» in relation to the men-
tioned specificities does vary from state to state, depending on the competitive quality of
state competitions (which often depends on the financial status of clubs and their ability to
keep their most promising players). However, it might be good to include the players of
four Croatian most successful teams in the sample, and thus (probably) obtain better vari-
ability for situation efficacy parameters. An improvement could also be a multiple repeti-
tion of the same type of research during more basketball championships, in which case the
minor differences in the term Croatian «top basketball player» could be reflected.

CONCLUSION

We have ascertained the existence of statistically significant differences between vari-
ous groups of participants (in relation to membership in more or less successful teams) as
far as situation efficacy parameters in basketball are concerned. Namely, the discriminant
function for the derived situation efficacy parameters indicated a statistically significant dif-
ference between the players of less successful and those of more successful teams. This in
particular refers to two-point shot utilization, which is higher for the more successful teams.
Nevertheless, a statistically significant difference has not been found for standard situation
efficacy parameters, for which we have offered hypothetical explanations.
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RAZLIKE VRHUNSKIH SENIORSKIH KOSARKASA
1Z RAZLICITO USPJESNIH MOMCADI U PARAMETRIMA
SITUACIJSKE UCINKOVITOSTI

Josko Sindik, Nives Vidak

Otkrivanje razlika u situacijskoj ucinkovitosti u kosarci izmedu igraca uspjesnijih i manje
uspjesnih momcadi moglo bi doprinijeti boljem razumijevanju ukupne situacijske ucinkovitosti
kosarkasa. Cilj naseg istrazivanja bio je utvrditi faktore razlika kosarkasa koji igraju u uspjesnijim
i manje uspjesnim vrhunskim hrvatskim seniorskim momcadima, u odnosu na standardne i izvedene
parametre situacijske ucinkovitosti. Finalni uzorak ispitanika (74 koSarkasa) je selekcioniran iz
inicijalnog uzorka od 107 ispitanika, koSarkasa devet muskih seniorskih momcadi A-1 Hrvatske
musSke koSarkaske lige iz prvenstva 2006/2007. Utvrdili smo da diskriminacijska funkcija za
izvedene parametre situacijske ucinkovitosti statisticki znacajno razlikuje igrace manje i vise
uspjesnih momcadi, osobito po iskoristivosti Suta za dva poena, koja je veca za uspjesnije
momcadi. Medutim, statisticki znacajna razlika nije pronadena i za standardne parametre
situacijske ucinkovitosti, cemu smo dali hipotetska tumacenja.

Kljucne reci: parametri, standardni, izvedeni, razlike, uspjesnost.





