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Abstract:

The purpose of this study was to confirm the possible statistically significant differences between two
groups of teams — the group of semi-finalists (134" place), and other teams (5"—8™ place), on the basis of
6 situational parameters (serve, serve reception, block, defence, attack and counter-attack) in each of the 6
game rotations. A sample of 19 games played at the 2003 European Youth Volleyball Championship in Za-
greb was used. The games were recorded and analysed by means of the “Data Volleyball” software. Each
game was analysed for both participating teams. Canonical discriminant analysis (standard method) was
employed to determine any possible differences. Discriminant functions showed significant differences be-
tween the two groups in rotations 5 and 3 (p<.01). In other rotations (1, 6, 4 and 2) there were no significant
differences between these two groups. From the aspect of game complexes we can conclude that on the ba-
sis of the variable/phases of Complex II we can see the differences more clearly between the two groups. On
the level of the game phases the variable service had the largest loadings across the discriminant functions,
followed by the variables attack, block, and counter-attack. Serve reception and defence had low loadings
on the discriminant functions.
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European Championship, youth

Introduction

Integral match analysis, or notational analysis,
implies a chain of actions like observing, collect-
ing, saving, processing, interpreting and present-
ing data about participating teams’ efficiency dur-
ing a match. After the global (cumulative) match
analysis the efficiency of each game’s phase (serv-
ice, service reception, attack, block, defence and
counter-attack) has to be analysed for a particu-
lar set and rotation. With regard to specific game
rules, one volleyball team has to practise the tech-
nical—tactical elements in each of the 6 rotations.
Accurately defined formation of the players in the
first or second line in a particular rotation can re-
sult in a more or less efficient performance. That
performance can be influenced by numerous fac-
tors: technical-tactical knowledge, anthropometric
characteristics, physical condition/fitness, as well as
cognitive abilities and personality traits. Strahonja
(1983) analysed the relationships between specific
motor abilities and performance in volleyball. The
results showed that the greatest contribution to ex-
plaining performance is given by power and accu-

racy factors. A considerably lower contribution is
made by the factor of speed of movement and speed
endurance. Strahonja and Prot (1983) conducted an
investigation on a group of 52 students of the Facul-
ty of PE in Zagreb. The finding was that basic motor
abilities: co-ordination, explosive power, accuracy,
frequency of alternate movements, speed of move-
ment, balance, strength and endurance are probably
responsible for performance of volleyball players.
Strahonja and Matkovi¢ (1983) found a correlation
between latent anthropometric characteristics and
situational efficiency of volleyball players.

There are numerous research studies on the
influence of game situational parameters on victory,
defeat or final standings of volleyball teams. Eom
and Schutz (1992a) attempted to extract, from
among the selected technical-tactical components,
the most powerful predictor or a group of predictors
of team success. The study has shown that the
differences between the matches won and the
matches lost are more expressed in those technical-
-tactical elements that are executed while organizing
a counter-attack: block, court defence, setting
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and spike. Finally, the discriminant analysis has
shown that block and spike are the most important
elements for determining the success of a team.
Using notational analysis of volleyball matches
Mareli¢ (1998) researched the characteristics of
team play of international volleyball for juniors.
An analysis of differences between 8 phases of play
in volleyball showed, on the basis of the sets won
and the sets lost, that the variables spike/attack and
setting/counter-attack had the highest loadings on
the discriminant function, whereas the variables
block, defence, setting/attack and spike/counter-
-attack had low loadings.

Mareli¢, Resetar and Jankovi¢ (2004) deter-
mined the differences between 76 won and lost sets
obtained from 20 matches played in the Italian Al
league. The canonical discriminant function sig-
nificantly differentiated between the sets won and
the sets lost (p<.00). The discriminant function was
defined by the highest loadings of the variable spike/
attack, and by somewhat lower loadings of the vari-
ables spike/counter-attack, serve reception, block
and serve.

Palao, Santos and Urena (2004) studied the ef-
fect of team’s quality level on the performance of
skills (serve, reception, spike, block and dig) in top-
-level volleyball at 33 male matches and 23 female
matches of the 2000 Olympic Games in Sydney. In
males, the results showed that block is the skill that
differentiated the teams of level 1 from the teams of
level 2. A reduction of error in relation to the level
of the team was observed. In females, the authors
found the significant difference in the performance
of the spike in favour of the teams of level 1. An in-
crease in success of reception, spike, block and dig
in relation to the level of the team was observed.

The purpose of the present study was to find out
any statistically significant differences between two
groups of teams — the group of semi-finalists (13—4-
 place), and other teams (5"—8" place), on the ba-
sis of 6 situational parameters (serve, serve recep-
tion, block, defence, attack and counter-attack) in
each of the 6 game rotations. Such an approach to
this research was inspired by many situations from
practice where it has been indicated that balanced
quality performance through all the rotations is one
of the key factors to wining (Purkovi¢, 2007). One
of the specificities of this research is the sample -
youth national volleyball teams (all previous studies

Table 1. Ordinal 5-degree scale

have been conducted on the samples of either junior
or senior national and international teams).

Methods

The sample was comprised of 19 games played
by 8 national teams during the preliminary and
final round of the 2003 European Youth Volleyball
Championship held in Zagreb. Each game was
analysed for both participating teams (representing
the total of 38 cases). In the preliminary round the
teams were divided into two groups: “A” (Poland,
The Nederlands, Germany and Croatia) and “B”
(Russia, Slovakia, Czech Republic and Italy).
Matches in groups were played in a single round-
-robin system. The first two teams classified in
each preliminary pool qualified for the semi-finals
(15—4™ place) and third and fourth ones played for
ranking (5"-8" place).

The set of predictor variables consisted of 6
standard situational efficiency indicators recorded
for each team during the games: serve (serve),
serve reception (reception), attack (attack), block
(block), court defence (defence) and counter-attack
(cattack). By using DATAVOLLEY software the
quality of executing each game phase was evaluated
on an ordinal 5-degree scale (Table 1). The first
two degrees denote the positive realization - actions
enabled either winning an advantage or winning
a point; the third degree on the scale denotes the
execution in which an action is continued without an
advantage for the team, whilst the last two degrees
denote the negative realization, for example, an
action that gives an advantage to the opponent or an
error committed by the own team. This procedure is
standardized and used by the best national selections
at all big international and national competitions.

The frequencies of each technical-tactical ele-
ment were used to collect the necessary data. Fur-
ther, although each technical-tactical element was
ranked on the 5-degree scale, the collected frequen-
cies were put in the formula:

(No. of fr.(=)x1 ) + (No. of fr.(-)x2 ) + (No. of fr.(/)
x3) + (No. of fr.(+)x4 ) + (No. of fr.(#)x5 )

Total number of frequencies (error + negative
realization + neutral + positive + ideal or a point).

* fr. = frequencies

Ordinal 5-degree scale

Double positive realization (#)

winning a point

Positive realization (+)

gaining advantage after an action

Neutral realization (/)

action is continued without advantage for the team

Negative realization (-)

action that gives advantage to the opponent

Double negative realization (=)

error, losing a point
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Such a calculation produces values on the ordinal
scale for each of the five situational efficiency
indicators. These values can be further used for
statistical analysis.

The criterion variable was defined binary dif-
ferentiating between the games played by the semi-
~finalists (1) and the other teams (0).

Data analysis methods. The central and disper-
sion parameters were calculated for both groups
of teams in all the 6 rotations. The discriminant
analysis was used to determine any possible dif-
ferences between the two groups of teams in each
of the 6 rotations.

Results

The results of discriminant analysis (standard
method) between the two groups of teams in each
of the 6 rotations are presented in Table 2.

The position of players in the line-up, Com-
plex II (counter-attack phase) and Complex I (at-

ROTATION 5 -SETTER IN 5

tack phase) in rotations 5 and 3 are presented in
Figure 1.

Table 3 shows the parameters of descriptive sta-
tistics of specific volleyball phases for both groups
of teams for rotations 5 and 3.

Table 2. Discriminant analysis — standard methods

A R % df p
ROT1 12 32 3.68 6 72
ROT6 31 49 8.88 6 18
ROT5 75 66 | 18.51 6 .00
ROT4 RR 32 3.58 6 73
ROT3 51 78 | 30.37 6 .00
ROT2 38 53 | 10.66 6 10

Legend: A - eigenvalue, R - canonical correlation, %2 - chi-square
test, df - degrees of freedom, p - level of significance

ROTATION 3 -SETTERIN 3

LINE-UP  COUNTER-ATTACK PHASE ATTACK PHASE LINE-UP  COUNTER-ATTACK PHASE ATTACK PHASE
MB1 RA2 D R/A2 MB1 D / ‘ RIAT S MB1 R/A1 MB1 S / s
MB1 j;r' L
\
' MB1‘
s\ D
S RA1 L S MB2/L D L D .
RA1 A RA2 SO
RA2 L RIA1 L RIA2
RA1 b~
MB2 RIA2

Legend: S — setter, R/A — receiver attacker, MB — middle blocker, D — diagonal player, L - libero

Figure 1. The position of players in the line-up, Complex Il (counter-attack phase) and Complex I (attack phase) in rotations 5 and 3.

Table 3. Descriptive statistics of volleyball phases in rotations 5 and 3

ROTATION 5 — SEMI-FINALISTS ROTATION 3 — SEMI-FINALISTS
VARIABLE N Mean Min Max sD VARIABLE N Mean Min Max sSD
SERVE 20 2.57 2.00 3.14 .33 SERVE 20 2.69 2.09 3.50 .39
RECEPTION 20 3.91 2.64 5.00 .57 RECEPTION 20 413 2.89 4.89 .52
DEFENCE 20 2.97 1.00 4.25 .83 DEFENCE 20 3.07 1.00 5.00 1.15
BLOCK 20 2.28 1.00 3.50 .62 BLOCK 20 2.46 1.00 3.40 .69
ATTACK 20 3.76 2.33 4.67 .58 | ATTACK 20 3.94 2.44 5.00 .66
CATTACK 20 3.68 2.00 5.00 73 CATTACK 20 3.43 .00 5.00 1.05
ROTATION 5 - OTHERS ROTATION 5 - OTHERS
VARIABLE N Mean Min Max SD VARIABLE N Mean Min Max SD
SERVE 18 2.27 1.85 2.89 .32 | SERVE 18 2.46 1.50 3.55 43
RECEPTION 18 4.01 2.57 4.83 .59 | RECEPTION 18 3.89 2.60 5.00 .62
DEFENCE 18 2.85 0.00 5.00 1.22 | DEFENCE 18 2.94 .00 5.00 1.08
BLOCK 18 2.38 1.00 4.00 .73 | BLOCK 18 3.45 2.20 5.00 .76
ATTACK 18 4.05 2.83 5.00 .56 | ATTACK 18 3.43 2.50 4.67 .61
CATTACK 18 3.10 0.00 5.00 1.31 | CATTACK 18 3.72 1.67 5.00 .70

Legend: N - number of cases, MEAN - arithmetic mean, MIN — minimum, MAX — maximum, SD - standard deviation
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Table 4 shows the correlations between the vari-
ables and discriminant functions, as well as the re-
sults of centroids of the games played by the semi-
-finalists and the games played by other teams on
the discriminant functions for rotations 5 and 3.

Table 4. Correlations of variables with the discriminant
functions and the position of the centroids of the groups on
the discriminant functions in rotations 5 and 3

ROTATION 5 ROTATION 3
Variable Root 1 Variable Root 1
SERVE -.54 SERVE .22
RECEPTION 10 RECEPTION A7
DEFENCE -.06 DEFENCE .04
BLOCK .08 BLOCK -.56
ATTACK .29 ATTACK .33
CATTACK -.33 CATTACK -13
Root 1 Root 1
Other teams .88 Other teams -1.26
Semi-finalists -.80 Semi-finalists 113

Table 5 shows the results of the classification
of the games played by the two groups of teams
on the basis of the discriminant functions for rota-
tions 5 and 3.

Table 5. Classification matrix of the games played by the semi-
finalists and the other teams on the basis of the discriminant
functions

oaTions | Clssfeaton)  over | Sem
Other teams 77.78 14 4
Semi-finalists 85.00 3 17
Total 81.58 17 21
roraTions |Gsarcston|  over | sem
Other teams 88.89 16 2
Semi-finalists 90.00 2 18
Total 89.47 18 20

Discussion and conclusion

The results presented in Table 2 make it possi-
ble to conclude that the discriminant function sig-
nificantly discriminates between the two groups of
teams (p<.01) in rotations 5 and 3. In the other rota-
tions there were no significant differences between
the semi-finalists and the other teams.

The obtained results for rotation 5 make it pos-
sible to conclude that the discriminant function sig-
nificantly discriminates between the games played

by the semi-finalists from the games played by the
other teams (p<.01), with a relatively high canonical
correlation (.66). It may be concluded that six vol-
leyball phases can differentiate well between two
groups of volleyball teams in rotation 5.

Table 3 (Rotation 5) represents data obtained by
means of descriptive statistics. Arithmetic means,
maximal and minimal results and standard devi-
ations were calculated. The differences between
arithmetic mean values in performance of a game
phase could be noticed. The highest differences are
to be seen in the variable serve (semi-finalists 2.57
vs others 2.27), counter-attack (semi-finalists 3.68
vs others 3.1) and attack (others 4.05 vs semi-final-
ists 3.68).

Table 4 (Rotation 5) shows the correlation
between the variables and discriminant function
as well as the position of the centroids of the games,
played by both groups of teams, on the discriminant
function. The structure of the discriminant function
was bipolar. The semi-finalists were located on the
negative pole and other teams on the positive pole.
The negative pole was defined by the following
variables: serve, counter-attack and defence, and
the positive pole by the variables: attack, reception
and block.

The discriminant function was defined by the
highest loading of the variable serve (-.54). The
serving player in rotation 5 is the middle blocker 2
(Figure 1). It is those players (Ostapenko/Russia and
Mozdzonek/Poland) who were the most efficient
servers in their teams. The variable counter-attack
had a lower loading (-.33). That is very logical
because counter-attack is the next chain in the chain
of Complex Il — a very aggressive serve (power
jump serve) results in either scoring a direct point
or in situations from which it is easier to realize a
counter-attack. Variable attack (.29) was situated
on the positive pole of the discriminant function.
That means that other teams were even successful
in this variable. Variables reception (.10), block
(.08) and defence (-.06) had minimal loadings on
the discriminant function.

The predictive power of the variables of Com-
plex II is confirmed in the study conducted by
Zetou, Tsigilis, Moustakidis, and Komninakidou
(2006) who concluded that an “ace” in serve and
successful spike in a counter-attack remain the most
powerful aggressive tools for top-level teams and
were predictors of victory. None of the three dig or
the four block categories significantly discriminated
to a game’s outcome.

Table 5 (Rotation 5) shows the results of the
classification of the games played by the two groups
of teams on the basis of the discriminant function.
Out of 18 games played by the other teams, 16
were well classified, which amounts up to 88.89%,
whereas out of 20 games played by the semi-
-finalists, 18 were well classified, which amounts
up to 90%. The results (89.47% in total) confirm
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a very high discriminant value of the suggested
variables.

The obtained results for rotation 3 show that the
discriminant function significantly discriminates
between the games played by semi-finalists from
the games played by the other teams (p<.00), with a
very high canonical correlation (.78). It may be con-
cluded that the six variables can differentiate well
between the two groups of volleyball teams. Table
3 (Rotation 3) represents data obtained by means
of descriptive statistics. The highest differences
between arithmetic mean values in game phases
are presented in block (others 3.45 vs semi-finalists
2.46), attack (semi-finalists 3.94 vs others 3.43) and
serve (semi-finalists 2.69 vs others 2.46).

Table 4 (Rotation 3) displays the correlation be-
tween the variables and discriminant function as
well as the position of the centroids of the games,
played by both groups of teams, on the discrimi-
nant function. The structure of the discriminant
function was bipolar. The semi-finalists were lo-
cated on the positive pole and the other teams on
the negative pole. The positive pole is defined by
the following variables: attack, serve, reception and
defence, and the negative pole by block and cattack.
The discriminant function was defined by the high-
est loadings of the variable block (-.56). Taking into
account that the variable block is situated on the
negative pole, it can be assumed that the group of
the other teams performed better in that variable.
In rotation 3 blocks were performed by the setter,
receiver attacker 1 and middle blocker 1 (Figure
1). Thus, logically, domination in the block by the
other teams influenced slightly the domination in
cattack (-.13).

Alfonso, Mesquita, and Palao (2006) analysed
the impact of the blocking system and the number of
blockers on blocking efficiency. The results showed
that the use of the commit-block (blocking tactic)
makes it difficult to formate double and triple blocks
and does not increase the block effectiveness, or
it does not enhance the opponent’s errors in spik-
ing.

The variable attack, placed on the positive
pole, had a high predictive value (.33) followed by
the variable reception (.17). That is logical because
efficiency in that variable is a precondition for
efficiency in attack. The explanation may be found
in the fact that spike in the phase of attack is mostly
executed after a positive serve reception, upon which
the setter has the opportunity to organize a fast and
combined attack that will disrupt the opponent’s
block and defence system organization. The results
of the study of Jankovi¢, Mareli¢ and Milanovi¢

(1991) confirmed the high values of co-operation
between the setters and attackers in all situations of
the game: during negative, alternate or ideal serve
reception. It is obvious that a correlation between
setting and attacking has the highest influence on
the final success of a team. The similar results
reporting on the correlation of reception, setting and
attack were obtained by Eom and Schutz (1992b).

Even in this rotation the group of the semi-
-finalists predominated in serve (0.22), but the group
of the other teams performed block and counter-
-attackphases better. Group of semi-finalists retained
domination in Complex I (variables reception and
attack). The results of the study by Yannis and
Panagiotis (2004) showed that the Athens gold-
-medallist team of Brazil had, in addition to the
previously said, remarkable reception effectiveness
which led to an outstanding attack capability, thus
re-establishing the attack as the most important
skill in volleyball.

Table 5 (Rotation 3) shows the results of the
classification of the games played by the two groups
of teams on the basis of the discriminant function.
Out of 18 games played by the other teams, 14
were well classified, which amounts up to 77.78%,
whereas out of 20 games played by the semi-
-finalists, 17 were well classified, which amounts
up to 85%. The results (81.58% in total) confirm
a very high discriminant value of the suggested
group of variables.

The results obtained enabled the conclusion that
the two groups of volleyball teams could be better
distinguished on the basis of the phases of Com-
plex 1I. Actually, it was expected, since it is more
difficult to win a point within that game complex.
Even less successful teams can score a considerable
number of points within Complex I. The main rea-
son is that spike in the phase of attack is mostly exe-
cuted after the positive serve reception, upon which
the setter has the opportunity to organize a fast
and a combined attack. Mareli¢, ReSetar, Zadraznik
and Durkovi¢ (2005) made the efficiency perform-
ance model (of the volleyball phases) expressed in
percentages, with the structure of points achieved
within a certain phase of the game that one team
should achieve in order to win a volleyball set. The
authors concluded that successful teams have won
about 9 points with spiking in Complex I and about
5 points with spiking in Complex II. Thus, the vari-
able serve had the highest loadings on the discri-
minant functions followed by the variables attack,
block and counter-attack. The variables reception
and defence had lower loadings on the discrimi-
nant functions.

64



burkovi¢, T., Mareli¢, N. and Resetar, T.. ROTATION ANALYSIS OF TEAMS’ ... Kinesiology 41(2009) 1:60-66

References

Afonso, J., Mesquita, 1., & Palao, J.M. (2005). Relationship between the use of commit-block and the number of blockers
and block effectiveness. International Journal of Performance Analysis in Sport, 5(2), 36-45.

Dburkovié, T. (2007). Analiza utjecaja situacijskih parametara na ucinkovitost igre u rotaciji na EP kadeta u odbojci.
[Analysis of the influence of situational parameters on game efficiency in rotations at cadettes’ volleyball EC.
In Croatian.] (Unpublished Master’s thesis, University of Zagreb). Zagreb: Kinezioloski fakultet.

Eom, H.J., & Schutz, R.W. (1992a). Statistical analyses of volleyball team performance. Research Quarterly for Exercise
and Sport, 63(1), 11-18.

Eom, H.J., & Schutz, R.W. (1992b). Transition play in team performance of volleyball: a log-linear analysis. Research
Quarterly for Exercise and Sport, 63(3), 261-9.

Jankovi¢, V., Mareli¢, N., & Milanovi¢, D. (1991). Designing the game strategy and analyzing the game in modern
volleyball. [In Croatian.] Kinesiology, 23(1-2), 13-28.

Mareli¢, N. (1998). Kinezioloska analiza karakteristika ekipne igre odbojkasa juniora. [Kinesiological analysis of
the junior volleyball team play characteristics. In Croatian.] (Unpublished doctoral dissertation, University of
Zagreb). Zagreb: Fakultet za fizicku kulturu Sveucilista u Zagrebu.

Mareli¢, N., Resetar, T., & Jankovi¢ V. (2004). Discriminant analysis of the sets won and the sets lost in Al Italian
volleyball league — A case study. Kinesiology, 36(1), 75-82.

Mareli¢, N., Resetar, T., Zadraznik, M., & Purkovi¢, T. (2005). Modelling of situation parameters in top level volleyball.
In: D. Milanovi¢ & F. Prot (Eds.), Proceedings Book of the 4" International Scientific Conference on Kinesiology
“Science and Profession - Challenge for the Future”, Opatija, Croatia, 7-11 September, 2005 (pp. 459-462).
Zagreb: Faculty of Kinesiology, University of Zagreb.

Palao, J.M., Santos. J.A., & Urefia, A. (2004). Effect of team level on performance in volleyball. International Journal
of Performance Analysis in Sport, 4(2), 50-60.

Strahonja, A. (1983). The relationship between situational motor factors and performance in volleyball. [In Croatian.]
Kinesiology, 15(2), 92-103.

Strahonja, A., & Matkovi¢, B. (1983). The relationship between anthropometric dimensions and performance in
volleyball. [In Croatian.] Kinesiology, 15(2), 103-111.

Strahonja, A., & Prot, F. (1983). The relationship between basic motor abilities and performance in volleyball. [In
Croatian.] Kinesiology, 15(2), 113-122.

Zetou, E., Tsigilis, N., Moustakidis, A., & Komninakidou, A. (2006). Playing characteristics of men’s Olympic volleyball
teams in complex 1. International Journal of Performance Analysis in Sport, 6(1), 172-177.

Yiannis, L., & Panagiotis, K. (2005). Evolution in men’s volleyball phases and tactics as evidenced in the Athens 2004
Olympic Games. International Journal of Performance Analysis in Sport, 5(2), 1-8.

Submitted: April 8, 2008
Accepted: May 19, 2009

Correspondence to:

Assist. Tomislav Purkovié¢, M.Sc.

University of Zagreb, Faculty of Kinesiology
Horvacanski zavoj 15, 10 000 Zagreb, Croatia
Phone: +385 1 36 58 641

Fax: +385 1 36 34 146

E—mail: tdjurko@kif.hr

65



Purkovi¢, T., Mareli¢, N. and Resetar, T.. ROTATION ANALYSIS OF TEAMS’ ...

Kinesiology 41(2009) 1:60-66

ROTACIJSKA ANALIZA EKIPNE IGRE NA EUROPSKOM
PRVENSTVU U ODBOJCI 2003. U ZAGREBU

Sazetak

Uvod

Integralna analiza utakmice podrazumijeva niz
radnji usmjerenih na promatranje, pracenje, priku-
pljanje, pohranjivanje, obradu, interpretaciju i pre-
zentaciju podataka o vlastitoj igri i igri protivnika
za vrijeme i nakon utakmice. S obzirom na speci-
ficnost odbojke ekipa se mora uvjeZbavati u svih
6 rotacija igre. To&no odredeni raspored igraa na
mreZi i u polju u odredenoj rotaciji mozZe rezultirati
viSe ili manje uspjeSnom igrom, na $to utjeCe puno
faktora, kao sto su: tehni¢ko-takti¢ka znanja igraca,
antropometrijske karakteristike, njihove motoricke,
funkcionalne i kognitivhe sposobnosti te konativne
osobine. Cilj ovoga istrazivanja je usporedba sku-
pina polufinalista i ostalih ekipa u prostoru poka-
zatelja situacijske ucinkovitosti u svakoj od 6 rota-
cija zasebno.

Metode istrazivanja

Uzorak entiteta &ini 19 utakmica odigranih na
EP kadeta u Zagrebu 2003. godine. Natjecalo se 8
reprezentacija koje su bile podijeljene u dvije sku-
pine: skupinu "A” (Poljska, Nizozemska, Njemacka
i Hrvatska) i skupinu "B” (Rusija, Slovacka, CeSka
i Italija). Nakon odigranih utakmica po skupinama,
slijedile su utakmice za plasman. Prediktorski skup
varijabli predstavljaju sljedeée faze odbojkaske igre:
servis, prijem servisa, napad, blok, obrana i kontra-
napad. Kriterijska varijabla binarno je definirana i
diferencira odigrane utakmice reprezentacija polufi-
nalista (1) od ostalih reprezentacija (0). Podaci s odi-
granih utakmica zabiljeZeni su pomodu statistickog
programa DATAVOLLEY. Statisti¢kim programom
Statistica 7.0. izraunati su deskriptivni pokazatelji
za obje skupine ekipa, a diskriminacijskom je ana-
lizom provjerena razlika u igri izmedu polufinalista
i ostalih ekipa u prostoru 6 situacijskih parametara
u svih 6 rotacija.

Rezultati

StatistiCki znacajne razlike postoje u rotacijama
5i 3 (p<.01). U ostalim rotacijama (1, 6, 4 i 2) na
osnovi odabranog skupa varijabli nisu evidentirane
znacajne razlike. Razlika medu dvjema skupinama
ekipa u rotacijama 5 i 3 mozZe se registrirati ve¢ na
deskriptivnoj razini (usporedba srednjih ocjena u
promatranim varijablama). Najvecée razlike izme-
du dviju skupina ekipa u rotaciji 5 prikazuju se u
varijablama servis (polufinalisti 2,57 - ostali 2,27),
kontranapad (polufinalisti 3,68 — ostali 3,10) i na-
pad (ostali 4,05 - polufinalisti 3,68). Najvece razlike
izmedu dviju skupina ekipa u rotaciji 3 prikazuju se
u varijablama blok (ostali 3,45 — polufinalisti 2,46),
napad (polufinalisti 3,94 — ostali 3,43) i servis (po-
lufinalisti 2,69 - ostali 2,46).

U rotaciji 5 struktura diskriminacijske funkcije je
bipolarna. Polufinalisti su smjesteni na negativhom,
a ostale ekipe na pozitivnom polu. Negativni pol de-
finiraju varijable servis, kontranapad i obrana polja,
a pozitivni napad, prijem servisa i blok.

Najvecu projekciju na diskriminacijsku funkciju
ima varijabla servis (-.54). Do nje po veli€ini projek-
cije nalazi se varijabla kontranapad (-.33). Ti rezul-
tati govore da grupa polufinalista dominira ucinko-
vitoS¢éu u kompleksu Il, tj. u fazama igre koje slije-
de nakon vlastitog servisa (uklju€ujuci servis). Vrlo
je vjerojatno da agresivan servis (vecina igra¢a na
ovom turniru servirala je agresivan skok servis) u
ovoj rotaciji dovodi ili do izravnih poena ili do olak-
Sanog kontranapada za reprezentacije polufinali-
sta. Nizu projekciju ima varijabla napad (0.29) u
Cijoj izvedbi je skupina ostalih ekipa bila ravnoprav-
na, ¢esto i uspjesnija. Varijable prijem servisa (.10),
blok (.08) i obrana polja (-.06) imale su minimalne
projekcije na diskriminacijsku funkciju.

U rotaciji 3 struktura diskriminacijske funkcije
je takoder bipolarna. Polufinalisti su smjesteni na
pozitivhom, a ostale ekipe na negativnhom polu. Po-
zitivni pol definiraju varijable napad, servis, prijem
servisa i obrana, a negativni varijable blok i kon-
tranapad.

Najvecu projekciju na diskriminacijsku funkciju
ima varijabla blok (-.56). S obzirom na to da se ta
varijabla nalazi na negativhom polu, mozemo pret-
postaviti da je skupina ostalih ekipa bila uspjesni-
ja u toj fazi igre. S obzirom na dominaciju u fazi
bloka, logicki slijed je dominacija skupine ostalih
ekipa i u varijabli kontranapad (-.13). Sljedec¢a va-
rijabla po veli€ini je napad (.33), koja se nalazi na
pozitivnom polu, §to znaci da su u toj varijabli bile
ucinkovitije ekipe polufinalista, kao i u varijabli ser-
vis (.22). Varijabla prijem servisa (.17), nalazi se s
niskom projekcijom na pozitivhom polu, $to je i lo-
gi¢no jer je ucinkovitost u njoj jedan od preduvjeta
za visoku ucinkovitost u varijabli napad (precizan
prijem omogucéava brZi i raznovrsniji napad pro-
tiv slabije organiziranog sustava bloka i obrane).
Skupina polufinalista, dakle, zadrZzava dominaciju
u kompleksu 1.

Rasprava i zakljuéak

Gledajuéi s aspekta kompleksa igre moze se
zakljuciti da se na osnovi varijabli iz kompleksa Il
ove dvije skupine ekipa mogu puno bolje razliko-
vati. To je zapravo i logi¢no jer je u kompleksu kon-
tranapada puno teze doc¢i do poena. Naime, u od-
bojci ekipa koja prima servis i organizira napad u
odredenoj je prednosti pa i manje kvalitetne ekipe
zavrSavaju fazu napada sa ¢ak 55 - 60 % uspjes-
nosti. Kada analiziramo vrijednosti samo na razini
faza, onda se moze vidjeti da je najvece projekcije
na diskriminacijske funkcije imala varijabla servis,
zatim varijabla napad, blok te varijable kontrana-
pad. Vrlo niske projekcije imale su varijable prijem
servisa i obrana.
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