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Abstract

The aim of the current study was to investigate the shot performance of elite female water polo players according to their match
outcome during three international tournaments, the 2012 Olympic Games, 2013 and 2014 FINA World Leagues. Twenty-four
official matches footage [2012 Summer Olympic Games, n=8; 2013 FINA World League, n=8 and 2014 FINA World League,
n=8] were obtained and analysed. The results showed that a similar playing style was used in both the 2012 and 2013 tour-
naments, independently of the outcome while in the 2014 FINA World League, winning teams performed more shots after dis-
placement, more shots ending to zone 4 and scored more goals than losing ones (and fewer shots against posts), highlighting
a greater ability to create team opportunities and score a goal. In addition, teams’ behaviour changed over time: teams opted
to perform more counterattacks and less power play situations. In addition to a more zonal defence, as time passes, probably
to limit the play action of the opponent centre forward players. Teams also modified the type of shots performed to make them
less predictable and to adapt them to each playing situation.
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Resumen

El objetivo del presente estudio fue investigar el rendimiento de los lanzamientos realizados por las jugadoras de élite de water-
polo en funcién de su resultado en el partido durante tres competiciones internacionales, los Juegos Olimpicos de 2012 y las
FINA World Leagues de 2013 y 2014. Se obtuvieron y analizaron 24 partidos oficiales [Juegos Olimpicos de 2012, n=8; 2013
FINA World League, n=8 y 2014 FINA World League, n=8]. Los resultados mostraron un estilo de juego similar en los campe-
onatos de 2012 y 2013, independientemente del resultado obtenido, mientras que en la Liga Mundial de la FINA de 2014, los
equipos ganadores realizaron mas lanzamientos después de entradas, lanzamientos que terminaron en la zona 4 y marcaron
mas goles (y lanzaron menos a los postes) que los equipos perdedores, mostrando asi una mayor habilidad del equipo para
crear oportunidades y marcar gol. Ademas, el comportamiento de los equipos ha cambiado a lo largo del tiempo: los equipos
optan por realizar un mayor nimero de contraataques y un menor niimero de jugadas de superioridad numérica. Asi como el
uso de una defensa mas zonal conforme pasa el tiempo, probablemente para limitar la accion de juego de la jugadora boya
oponente. Los equipos también han modificado el tipo de lanzamiento de las jugadoras buscando ser cada vez mas variado y
adaptado a las situaciones de juego para conseguir marcar gol.
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Introduction

Water polo is an aquatic team sport that has been included in the Olympic Games
programme, with the male competition since the second edition of Paris 1900, and the
27th edition of Sydney 2000 for the female competition. Over the years, there has been a
continuous growth in the number of practitioners and teams, prompting researchers to study
this discipline from different perspectives (Argudo, Arias, & Ruiz, 2009), such as
physiological (Botonis, Toubekis, & Platanou, 2015), biomechanical (Stirn & Strojnik 2006)
and technical and tactical (Garcia, Argudo, & Alonso, 2012; Goémez, DelaSerna, Lupo, &
Sampaio 2014, 2016; Lupo, Tessitore, Minganti, & Capranica, 2010; Lupo, Condello, &
Tessitore, 2012a; Lupo, Minganti, Cortis, Perroni, Capranica, & Tessitore, 2012b; Lupo,
Condello, Capranica, & Tessitore, 2014; Lupo, Capranica, Cugliari, Gomez, & Tessitore
2015; Tucher et al, 2014) aspects. However, most of these studies has been carried out
focussing on men’s matches and despite a certain number of them has focused on women's
water polo (Argudo, Garcia, Alonso, & Ruiz, 2007a,b; Escalante et al., 2011, 2012, 2013;
Lupo, Tessitore, Minganti, King, Cortis, & Capranica, 2011; Lupo et al., 2014; Takagi,
Nishijima, Enomoto, & Stewart, 2005). There is a lack of information about female water
polo players’ characteristics.

A water polo match is played by two teams of seven players (six outfield plus one
goalkeeper) along four 8-minute clock-time quarters in a 25x20 m-court with a team’s aim to
score one goal more than its opponent. To discover the most effective scoring tactics,
previous studies have focussed on the analysis of the shots performed during a match,
including offensive and defensive final arrangements (Lupo et al., 2011, 2012a,b, 2014;
Menescardi, 2017), player positions (Lupo et al., 2010; Ozkol, Turung, & Dopsaj, 2013), type
of shot (Argudo et al., 2007a,b, 2009; Lloret, 1998; Lupo et al., 2010, 2011, 2012a, 2014),
zone where a shot ends up in the goal (Ozkol et al., 2013) and the outcome of shots
(Escalante et al., 2013). The revision of the water polo literature shows that shot analysis has
been carried out on different parameters, but in separated studies, so there is currently no
study covering all these variables to describe, in detail, the tactics used by teams.

Recently, the mentioned technical and tactical variables have been used to describe water
polo shot performance in relation to the match outcome (e.g., Lupo et al., 2011) and during
different tournaments (Lupo et al., 2010). Different patterns in the origin of the shot; the type
of shot according to the condition of winner or loser; in addition to different playing
situations and player positions between tournaments were reported (Lupo et al., 2010, 2011).
Indeed, analysis of the winner/loser condition increases understanding of the winners’
playing styles in a specific tournament, allowing the coaches to reproduce similar playing
strategies in trainings. No study analysing the shots considering both conditions (match
outcome and tournament) has been conducted to show whether differences are based on the
level of competitors or the tactics chosen by players as time passes.

Therefore, the aim of this study was to investigate the shot performance of elite female water
polo players using eight variables (play situation, offensive arrangement, defensive
arrangement, goalkeeper position, player position, type of shot, goal zone, and outcome) and
match status (winner or loser) during three international women tournaments (i.e., the 2012
Olympic Games, 2013 FINA World League, and 2014 FINA World League). It was
hypothesized that examining the match outcome and tournament effect of women’s water
polo matches would increase the relevance and applicability of results for coaches.
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Method
Subjects

A total amount of ninety-six quarters from twenty-four official matches footage [2012
Summer Olympic Games (London, UK): n=8; 2013 FINA World League (Beijing, China):
n=8 and 2014 FINA World League (Kunshan, China): n=8] were obtained from public
channel sites and analysed. The top eight teams in the world participated in the knockout
stage (quarterfinal, semi-final, and final matches) of Olympic and World League
tournaments.

Procedures

The Technical and tactical variables related to the analysis of shots were: (1) Play Situations;
(2) Offensive Arrangements; (3) Defensive Arrangements; (4) Goalkeeper positions; (5)
Player position; (6) Type of shot; (7) Zone of the goal were the shot ends, and (8) Outcome.
All these variables were analysed according to the match outcome (winner or loser) in each
bout (Table 1).

Table 1. Observational tool.

Criteria

Categories

Descriptions

Play situation

Even

Even situations are those in which the number of offensive and
defensive players is equal (six vs. six)

Power play

Uneven situation caused by the exclusion of players during 20 s
counter-attacks and transitions (five vs. six)

Transition

Uneven situation where an offensive player is playing away from the
zone of defensive arrangement and the other offensive players

Counter-attack

Uneven situation characterized by a rapid transition, strategically
occupying free space to create numerical superiority

Offensive
arrangement

3:3

The 3:3 offensive arrangements are those in which three players are
disposed along the two-metre line and the three remaining players are
at the five-metre line

4:2

The 4:2 offensive arrangement is when four players are arranged
along the two-metre line and the other two players are at the five-
metre line

Other

Offensive arrangement that does not fit on the previous classification

Defensive
arrangement

Pressing

Pressing defence is characterized as aggressive because players are
face-to-face with the opponent trying to steal the ball

Zones 1-2

System characterized by a double defence on the centre forward on
the right side of the court

Zones 2-3-4

System characterized by a double defence on the centre forward by
offensive players 2, 3 and 4 depending on where the ball is located in
the court, that is, the centre forward is marked by the defender on the
opposite side of where the ball is in the court

Zones 4-5

System characterized by a double defence on the centre forward on
the left side of the court

M

System characterized by a double defence on the centre forward
performed by the centre forward’s opponent

Cluster

Defensive tactical system of man-up situations where players are
placed in front of the opposite goal, all raising their arms at once

Anticipation

Defensive tactical system of man-up situations where defenders are
placed among players in a dynamic situation to try to steal the ball

Other

Defensive arrangement that does not fit on the previous classification

Type of shot

Drive

Powerful and direct shot performed from the arm position, which is
executed by translating the arm from back to front, leaving the ball
out after the wrist flexion, with the elbow extended anteriorly and
parallel to the surface of the water; normally, the shot has a straight
path parallel to the water sheet
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With bounce Powerful shot into the water plate, with the aim that the ball dribbles
on the surface of the water and changes its trajectory, thereby causing
confusion for the goalkeeper or the goalkeeper of the opposite
equipment

Off the water Characteristic shot of the centre forward, in which they do not catch
the ball, but controls and projects the ball of the player by means of a
lower grip, with a circular movement, from the water to the opposite
goal

Dove Shot characterized by being less powerful, which creates a parabola
that passes over the defending players, making it impossible to block;
it is normally directed to the higher areas of the goal

Back Characteristic shot of the centre forward, located from the back to the
goal, in which the ball is gripped by its superior part or with the
forearm, and where a rapid pronation of the hand directs the ball
towards the goal

Other Other type of shot that is not considered on the previous classification

Player position P1 Left-handed wing located on the 2 m line
P2 Left-handed flat or lateral located on the 5 m line in front of the posts
P3 Centre or point located in a central position at around the 6 m line
P4 Right-handed flat or lateral located on the 5 m line in front of the
posts

P5 Right-handed wing located on the 2 m line
P6 Centre forward

Goal zone Z1 Upper-right zone of the goal
Z2 Lower-right zone of the goal
73 Lower-centre zone of the goal
74 Lower-left zone of the goal
Z5 Upper-left zone of the goal
76 Upper-centre zone of the goal

Other Shot that has been blocked but where the ball’s trajectory could not

be observed
Outcome Goal Shot that is well aimed at the opposing goal (inside the posts),
resulting in an increased score for the marker itself
Stopped Stopped by the goalkeeper
Blocked Blocked by defensive players
Posts Badly aimed ball, which hits the posts or crossbar of the opposite goal
Outside Badly aimed ball, outside the opposing goal

Observational analysis of official videos were made by only one experienced observer to
avoid an intra-observers disagreement (Lupo et al., 2009, 2011) though a specific and
validated software for observational studies in sport field (HOISAN) (Herndndez-Mendo,
Loépez-Lopez, Castellano, Morales, & Pastrana, 2012). To assess the test-retest reliability
before the study, the observer scored a match twice, separated by 15 days, and quantifying in
terms of reliabity (kappa index) reporting an agreement of .88, above of the minimum
acceptable (Camerino, Chaverri, Anguera, & Jonsson, 2012).

Data Analysis

Descriptive statistics included means and standard deviations for each dependent variable
were calculated. A previous Kolmogorov-Smirnov test was carried out to determine the use
of non-parametric analysis (p < .05). Kruskall Wallis test followed by Mann Whitney U test
for pairwise comparisons were used to assess differences between outcomes and tournaments.
Statistical analyses were conducted using a SPSS package v.20 (Institute Inc., Cary, NC) with
a criterion for significance set at p <.05.
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Results

Table 2 presents the descriptive and effect results for all variables, on a quarter-by-quarter
basis, in relation to match outcome and tournament.

Analysis by match outcome (winners vs. losers)

Differences emerged in the 2014 FINA World League (WL 2014) for displacements and
other shot variables: there were higher values in the winning teams than the losing ones.
Regarding the goal zone, differences between winners and losers were found in the 2013
FINA World League (WL 2013) and WL 2014: losing teams shot more than winners to Z3
and Z4, respectively. Finally, in WL 2014, differences between the winners and losers
emerged for number of goals (higher for the winning teams) and number of shots against
posts (lower for the winning teams).

Comparison of winning teams between tournaments

Pairwise comparisons showed that, during power play, more shots were performed in the
2012 Olympic Games than in the later tournaments (p = .01; p = .04, respectively for WL
2013 and 2014). Conversely, during counterattacks, more shots were performed in WL 2014
than in 2012 (p < .01). In other offensive arrangements, fewer shots were performed in the
2012 Olympic Games than in the other tournaments (p = .01; p < .01, respectively for WL
2013 and 2014). Considering the shots performed in relation to the opponents’ defensive
arrangements, more shots were performed within defensive zone 1-2 in the 2012 Olympic
Games than in the World League tournaments (p = .01; p < .01, respectively for WL 2013
and 2014), whereas the opposite trend emerged for the shots performed during zone 2-3—4
defence (with respect to WL 2013, p < .01; with respect to WL 2014, p < .01). For the same
parameter, a difference emerged between WL 2013 and WL 2014 (p = .02). During other
opponents’ defensive arrangements, more shots were performed in the World League
tournaments than in the 2012 Olympic Games (p = .04; p < .01, respectively), and more shots
were performed in WL 2013 than in WL 2014 (p = .02). A higher number of shots with a
bounce were performed in the 2012 and 2013 tournaments than in WL 2014 (p <.01; p < .01,
respectively). In addition, more shots from P5 were performed in WL 2013 than in the 2012
Olympic Games (p < .01). In WL 2014, more shots ended in Z4 than in the 2012 and 2013
tournaments (p < .01; p = .04, respectively). Finally, in WL 2014, fewer shots hit the posts
than in the 2012 and 2013 tournaments (p < .02; p = .02, respectively).

Comparison of losing teams between tournaments

More shots were performed during the 2012 Olympic Games than in the other tournaments in
power play (with respect to 2013, p = .04, and 2014, p < .01) and pressing defence situations
(with respect to 2013, p = .03 and 2014, p < .02). However, fewer shots were performed
during a zone 2-3—4 defence in the 2012 tournament than in WL 2013 (p < .01) and WL
2014 (p < .01). Fewer shots during a zone 4-5 defensive arrangement were performed in WL
2014 than in the 2012 Olympic Games (p = .02). Considering the type of shot, more shots
with a bounce were performed in the 2012 and 2013 tournaments than in WL 2014 (p = .01; p
= .04, respectively). Finally, considering the zones where the shot ended, there were more
shots to Z3 in WL 2013 than in WL 2014 (p = .01), fewer to Z5 in the 2012 Olympic Games
than WL 2014 (p = .01), and more shots to Z6 in the 2012 tournament than in the 2013 and
2014 tournaments (p <.01; p <.01, respectively).
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Table 2. Means, standard deviations and comparisons of each technical and tactical parameter, and differences (p < .05) between water polo tournaments (i.e., 2012 Olympic

Games, 2013 and 2014 FINA World Leagues) and match outcomes (i.e., Winners, Losers).

2012 U 2013 U U | ¥ Win. | ¥’ Los.
Winner Loser p Winner Loser )4 Winner Loser p p )4
Powerplay | 2.31+1.40ab | 2.41+1.24cd | .69 | 1.41+1.10 1.69+138 | 44 | 1.63+1.10 1.50£1.16 | .49 .03 01
Play Even 3.81+1.75 3.66+1.66 | .81 | 4.88+198 | 444+227 | 33 | 431£219 | 438«177 | .78 12 36
situation | Counterattack | 0.22+0.49b | 0.50+0.98 | 31 | 044+056 | 0.63+1.04 | 96 | 0.72+0.85 0.53+0.62 | .49 .02 53
Transition 0.13 +0.34 0.09+030 | .69 | 0.38+0.55 028+0.58 | 33 | 0.19+047 | 022+042 | .57 .07 31
. 3:3 3.69+ 1.71 359+1.90 | 91 | 444+205 | 428+2.11 | 83 | 391+184 | 384+161 | .93 31 41
ar?irfleg‘;il’ﬂveem 4:2 2314153 2414139 | 70 | 1.78+1.21 1.88+£1.64 | 92 | 1.81+1.23 1.75+1.16 | .80 38 13
Other 047+095ab | 0.66+1.04 | .53 | 0.88+0.83 0.88+124 | 44 | 1.13+1.04 1.03 £ .90 81 .01 11
Pressing 1.09+£1.09 | 1.44+084cd | .14 | 0.69+0.64 1.00£1.08 | 42 | 0.72+0.85 1.00+£1.02 | .26 30 .04
Zone 1-2 0.44+0.56ab | 034+0.60 | 37 | 0.16+0.45 028+046 | .15 | 0.09+030 | 0.16+037 | 45 .00 37
Zone 2-3-4 | 0.88+0.94ab | 1.09+1.12cd | .50 | 3.06+1.90b | 234+1.72 | .13 | 1.97+1.62 | 216+139 | .58 .00 .00
Defensive Zone 4-5 028 +0.63 | 025+0.51d | .87 | 0.06+0.25 0.06+0.25 | 1.00 | 0.06+0.25 0.03+0.18 | .56 14 .03
arrangement M 0.56 + 0.95 0314064 | 31| 053+1.02 | 053+088 | .71 | 044+0.76 | 034+055 | .86 90 61
Cluster 2.13+1.50 206139 | 97 | 1.31+1.09 1594134 | 45 | 1.44+1.05 134+£1.15 | .50 .06 .09
Anticipation | 0.13 + 0.34 0.19+047 | .69 | 0.09+030 | 0.00+0.00 | .08 | 0.13+0.55 0.13+034 | .43 72 08
Other 097+1.43ab | 097+1.15 | .81 | 1.19+0.82b | 1.22+1.29 | .68 | 2.00+ 1.46 147+1.14 | .17 .00 16
Right 0.75 +0.88 094+1.05 | .55 | 0.91+1.00 1.00+£0.88 | .55 | 094+1.19 | 091+1.15 | .93 85 .69
G;’glsli‘fi?r’ler Left 0.63+0.94 | 0.59+0.61 | 60 | 094+091 | 0.81+0.90 | 55 | 0.91+1.03 | 0724092 | 44 | 22 70
Centred 5.09+2.12 513+201 | .88 | 525+1.90 | 522+1.62 | .74 | 5.00+2.29 500+1.78 | .92 .80 87
Pass 5.72+1.94 563+1.62 | 88 | 6.19+2.13 631+1.80 | .77 | 5.78+2.07 569+1.86 | .86 57 24
Previous Fault 0.22 +0.49 053+0.76 | .07 | 0.47+0.88 | 031+047 | .95 | 038+0.61 0.66+0.79 | .12 47 21
action Displacement | 0.38 + 0.75 041+0.67 | .64 | 034+048 | 034+065 | .60 | 0.63+0.79* | 025+051 | .03 19 65
Shot 0.16 £0.57 0.09+0.30 | .97 | 0.09+030 | 0.06+025 | .64 | 0.06+0.25 0.03+0.18 | .56 87 59
Drive 3.78 +1.88 422+1.81 | 26| 3.97+207 | 453+2.14 | 23 | 4.69+1.93 488+143 | 32 21 33
Type of Bounce 150 £1.34b | 1.50+1.65d | .69 | 147+1.46b | 1.13+1.21d | 40 | 0.41+0.61 0.59+0.87 | .55 .00 .03
shot Sharp 0.19 +0.47 025+0.67 | 95| 025+044 | 0314064 | 94 | 041+0.67 | 0.19+040 | .19 31 80
Dove 0.53 +0.57 044+056 | 47 | 081+1.00 | 047+067 | 21 | 050+0.72 | 0.63+0.71 | .40 48 51
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Back 0.28 + 0.63 0.19+059 | 34| 016+037 | 025+051 | 49 | 025051 | 0.16+037 | .49 74 60

Other 0.19 £ 0.59 006+025 | 38 | 044+084 | 034+083 | .67 | 0.59+0.87* | 0.19+047 | .04 07 19

Pl 0.78 + 0.87 091+096 | .65 | 069+082 | 122+121 | .09 | 0.69+090 | 081+1.03 | .70 84 35

P2 1.59 + 1.32 1724142 | 74| 150116 | 1.75+122 | 40 | 1.38+1.21 1.69+1.06 | .27 83 98

P3 1.44 + 1.01 1444137 | 75| 1594139 | 1.13+1.10 | .19 | 138+1.04 | 141+£121 | .99 90 56

plz)lsaififn P4 0.94 + 0.80 134+131 | 29| 125+1.08 1.16+0.95 | .82 | 1.03+1.03 125+1.19 | .50 57 93
P5 0.78+1.18a | 0.56+0.84 | .59 | 125+0.84 | 1.03+1.00 | 27 | 1.19+1.28 | 081+097 | .20 .02 12

P6 0.84 +1.19 066+087 | .81 | 075+084 | 075+080 | 94 | 1.19+1.15 | 0.63+0.66 | .06 24 79

Goalkeeper | 0.09 + 0.30 0.00£0.00 | .08 | 006+025 | 0.00+000 | .15 | 0.00+0.00 | 003+0.18 | .32 23 37

Z1 134+ 1.18 1.00+1.02 | 22 | 1.41+1.13 1474127 | 90 | 1224139 | 138+129 | .47 52 28

72 0.97 + 0.93 125+1.16 | 38| 1.09+082 | 131+1.18 | .57 | 1.09+1.12 | 1.13+098 | .71 72 88

73 0.63 £ 0.79 047+080 | .33 | 034+055% | 072+0.77d | .03 | 028+0.52 | 028+046 | .84 15 .04

Goal zone Z4 1.03£097b | 1.16+1.02 | .64 | 128+1.08b | 1.34+1.12 | 87 | 2.03+£1.49% | 131+£126 | .04 01 83
75 1224118 | 1.09+1.09d | .71 | 1.81+1.55 1344149 | 14 | 1.69+128 | 191+133 | .44 20 03

76 0.63+0.75 | 097+097cd | .16 | 0.72+081 | 038+061 | .08 | 034+060 | 034+079 | .53 10 .00

Other 0.66 + 0.97 072+081 | .50 | 044+067 | 047+0.72 | 99 | 0.19+040 | 028+052 | .51 06 05

Outcome Goal 231+ 1.47 1844125 | .19 | 244+1.16 | 2.09+1.12 | 31 | 244+1.56% | 141+121 | .01 90 06
Saved 2.25+ 1.63 238+121 | .73 | 203+138 | 278+193 | .13 | 278+1.64 | 269+1.75 | .76 19 78

Out 0.66 + 0.70 1.00£088 | .10 | 1.09+1.09 | 084+099 | 36 | 091+086 | 125+095 | .14 29 10

Post 0.88+0.79b | 091+093 | .95 | 1.03+1.06b | 078091 | 36 | 0.50+0.92%* | 1.03+1.00 | .01 .03 56

Blocked 0.34 £ 0.70 053+0.76 | 20 | 044+067 | 0474072 | 99 | 0.16+037 | 025+051 | .49 14 24

Rejected 0.03 £ 0.18 0.00£0.00 | .32 | 006+035 | 006+025 | .58 | 0.06+025 | 0.00+0.00 | .15 78 13

Note: * = different from losers of the same tournament;

a,b = different from 2013, and 2014 winning teams, respectively;

c¢,d = different from 2013 and 2014 losing teams, respectively;
U = Mann Whitney U p-value for match outcome in each tournament;

2 Win. = Kruskall Wallis p-value for winning teams’ comparison between tournaments;

%2 Los. = Kruskall Wallis p-value for losing teams’ comparison between tournaments.
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Discussion

This study investigated the shot performance of elite female water polo players, considering
eight variables (play situation, offensive arrangement, defensive arrangement, goalkeeper
position, player position, type of shot, goal zone, and outcome) and match outcome (winner
or loser) during three international women tournaments (i.e., the 2012 Olympic Games, 2013
FINA World League, and 2014 FINA World League). The review of the current literature
showed that this is one of the first studies to analyse technical and tactical shot performance
variables in elite women’s matches to discover possible patterns associated with the winning.
Moreover, this is the first study that included Olympic players for this type of data, and the
results allow us to make inferences to other competitions played at the elite level.

The main finding of the current study was that no differences between winner and loser teams
emerged in the number of shots performed dependent on play situations, offensive and
defensive arrangement, goalkeeper position and player position in any of the tournaments
analysed. Although similar results were reported by Lupo et al. (2011), who found no
differences according to the match outcome, other studies (Escalante et al., 2013; Lupo et al.,
2012b) have reported that winning teams perform more counterattacks than losing ones, from
which it can be speculated that there is an association with competitive level. The absence of
differences between winners and losers in the present study could be explained by the high
level of teams analysed (elite), independent of the match outcome. Therefore, further studies
involving balanced and unbalanced teams (Lupo et al., 2012a, 2014) could clarify the
existence of a possible pattern in play situations linked to the match victory.

With regard to the previous action, no differences were found in the first two tournaments
considering match outcome. However, in the 2014 World League, winners performed more
shots after displacement than the loser teams. It seems that, after having defined their final
arrangement, winner teams usually perform a displacement to the opponents’ goal (e.g., P2
swim to post) to create an opportunity to score, where most of the shots performed are pat-
downs (classified as ‘others’ in the current observational tool). This situation highlights the
high ability of winner teams, whose players are able to occupy free spaces, find the free
player, and shoot for the goals at the opportune moment (Ozkol et al., 2013).

Regarding goal zones, if we consider that Z3 (the bottom centre position) as an unfavourable
zone to shoot to if the goalkeeper is centred, this could explain why teams that shot a higher
number to this zone tended to lose the game. However, further studies could analyse a
combination of three factors: i) the zone where the shot ends; ii) the position of the
goalkeeper; and iii) the player position to determine the accuracy of the shot in each situation.
In line with the study of Ozkol et al. (2013), Z4 (bottom right corner) is one of the preferred
zones to shoot to, which could be due to the right laterality of the majority of players. In our
study, the winning teams of the FINA World League 2014 tournament tended to perform
more shots to this zone than the losing teams. It seems that the bottom corners are favourable
zones to target, as the goalkeeper cannot cover this area effectively and must trust their
defenders to block shots made close to the posts (Ozkol et al., 2013). However, while
winning teams target corners and tended to score a goal, the losing teams often hit the post
and did not score. In these sense, the physical preparation and training experience also effect
the shooting efficiency and the decisions made by the players and teams (Ozkol et al., 2013).

With regard to winners’ comparisons, no differences were found between shots delivered
during even situations, giving evidence for a similar playing style of winner teams during the
different tournaments. However, differences between tournaments emerged for the number of
shots performed in power play and counterattack situations. During the Olympic Games,
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more shots were performed in power play situations than in the 2013 and 2014 World League
tournaments, as well as a higher number of shots during counterattacks were registered in the
2014 World League when compared with the 2012 Olympic Games. Therefore, it could be
speculated that, during the most important competitions (i.e., Olympic Games) teams tend to
limit their opponents’ counterattacks during defence actions, and with the aim of causing
their opponents to make exclusion fouls during offensive actions, and then use their centre
forward to play the advantage (Lupo et al., 2012b). This tactic is associated with the highest
rate of goal scoring (Lupo et al., 2010, 2012a,b, 2014). In that sense, forward players should
therefore train to develop their passing speed to capitalize on advantages awarded and score a
goal (Escalante et al., 2013). On the other hand, it seems that winners were awarded more
advantages for counterattacking actions over time, and accordingly, took fewer shots from
‘other offensive arrangement’ (linked to counterattacks) in 2012 than in the other
tournaments. Considering that counterattack is expected to be associated to anticipation,
reaction time, and swimming speed of the offensive player who carried it out, coaches should
develop strategies to take possession of the ball more quickly and swim to the opponents’
goal to take advantage of this situation if defensive players are not able to defend them (Lupo
etal., 2011, 2012a, 2014).

Continuing with the winners’ comparisons and regarding the defensive arrangement, our
results show that more shots were performed by winners with a defence in zone 1-2 in the
2012 tournament than in the other competitions, while the opposite trend was found for the
defensive zone 2-3-4 arrangement. These results are in line with Lupo et al. (2014), who
stated that zonal defence (e.g., zone 1-2 or zone 2-3-4) is used more by winning teams.
Therefore, choosing zone 1-2 or zone 2-3-4 defence could be the best strategy for defending
teams for covering P6 and best shooters, forcing attacking teams to shoot from a less
favourable distance or using less skilled players. However, more studies are needed to
analyse defensive arrangements to identify a victory pattern linked to this parameter. In
addition, more shots with bounce were performed by winners in the first two tournaments
(2012 and 2013) than in the last (2014). Although a previous study (Ozkol et al., 2013)
reported that the elimination of corners following a defender’s bounce could affect the
occurrence of shots performed by a team, a rule change preventing this was effected in 2005,
and an eventual relationship with the results of this study focused on 2012-2014 water polo
competitions resulted quite difficult. Similarly, the interpretation of shots performed from P35,
and ending in Z4 or hitting the posts was difficult. Authors and readers should be cautious in
interpreting these results.

Among losing teams, more shots were performed in power play situations in the 2012
Olympic Games than in the other less important competitions. Therefore, it could be
speculated that the most important water polo competition is characterized by forcing
exclusion fouls to be made by the opposing team, and the consequent playing of a superiority
action (Lupo et al., 2012b) than the other less important competitions, regardless of match
outcome.

Considering defensive arrangements, more shots were performed by loser teams during
opponents’ pressing defence in the 2012 Olympics and fewer in zone 2-3-4 when compared
with the other tournaments; more shots were performed against a zone 4-5 defence when
compared with the 2014 World League. In particular, pressing play could be associated with
the reduction in the number of shots performed by the opponents’ shot, confirming previous
findings reported for elite water polo losing teams (Lupo et al., 2012a, 2014). Conversely,
zonal defences, which could be associated with a higher degree of the opponent centre
forward marking, seemed to characterize the FINA World League competitions.
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In line with the winner teams’ results, fewer shots with bounce were performed in the 2014
World League than in the other tournaments (in 2012 and 2013) also by losing teams.
However, despite a potential reference to the rule change regarding defender and goalkeeper
bounce (Ozkol et al., 2013), no clear interpretation can be provided. Finally, considering the
zones where the shot ended, more shots to Z3 were used in the 2013 World League than in
the 2014 competition, fewer to Z5 in the 2012 Olympic Games than the 2014 competition,
and more shots to Z6 in the 2012 than in the other tournaments. These results suggest an
improvement of goal zone choice in 2014, because shots to Z3 are easily saved by the
goalkeeper who is normally in a centred position. In addition, considering that no significant
difference was reported over time in loser teams for shots hitting the post or off target, the
preference to shoot up to the goal corners instead of over goalkeepers’ head seems to be due
to the higher number of shots ending in Z5 (right upper corner) and fewer to Z6 (over
goalkeeper’s head) in both World League tournaments than in 2012, which makes it more
difficult for the goalkeeper to save.

However, the present study is characterized by the limitation of considering teams as winners
or losers depending on the phase of the championship. In particular, it should be noted that
winners of one phase of the championship could be a loser in the next phase, and then similar
patterns could be repeated throughout championships. Therefore, future studies should
specifically consider different phases of a championship to highlight those playing patterns
that are related to the team’s progress towards the final of the tournament. In addition, the
data analysis was performed on a quarter-per-quarter basis, assuming similar teams’
behaviour throughout quarters in line of previous studies (e.g., D’Auria & Gabbet, 2008).
Future studies should analyse the quarter effect on the match, which could help to explain
whether differences were due to a specific quarter.

Conclusions

Despite the limitations of the current analysis, this study offers information about the shots
performed during elite women matches, which coaches could use to develop effective
training programmes and create play strategies to win future matches. In particular, the
current study has the following conclusions: (i) a similar playing style characterizes the 2012
and 2013 tournaments independently of the match outcome; (ii) in the most recent
international water polo competition (i.e., the 2014 FINA World League), winning teams
performed more shots after displacement, more shots ending to zone 4 and scored more goals
(and fewer shots against posts) than losing teams, highlighting a higher ability to find a free
player, to create team opportunities and to score a goal, especially by means of a shot to a
corner zone; (iii) winning and losing teams’ behaviours changed over time: winning teams
performed more counterattacks as time passed, and losing teams tended to perform more
power play situations, whereas, regardless of match outcome, teams usually opted for a more
zonal defence in the most recent competition, probably to limit the action of the more
effective centre forward players.
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