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Abstract  Introduction: Water polo lacks a shared analysis for tactics chooses because of high influence of discretion. So, 
it could be useful to study on tactical aspects in competition. Aim: Aim of the work is to verify the efficacy of different attack 
patterns, in order to start up an investigation water polo tactics. Method: Method is integrated by 3 distinct approaches. 1 case 
study on descriptive, 2 action research method for coach contribution in order to give a relation tactics training and tactics in 
competition, 3 theoretical-argumentative approach to deduce a framework in which process the data to aim the correlation 
between outcomes and tactical aspects. The data are collected by Kinovea system. Results: For every athlete twenty have 
been selected frame, for total of 386. Data were compared to with the provided by coach and schemas for every athlete has 
been elaborate a sequence of image in order to determine the correct application indications dates in training. For each athlete 
based on the results obtained from the analysis of the data collected have been identified its strengths and weak points of their 
approach to tactical situations of the game, so it was possible to elaborate a methodology coded and personalized tactical 
training. Conclusion: The results showed a general efficacy of tactical patterns, but showed significant differences within 
correlation coefficients of single patterns. A more consistent data base is needed, in order to establish direct, evident and 
general relationship between so calculated coefficient and pattern efficacy, and the research team is conscious of internal 
validity of this kind of qualitative analysis, which can't extend, without adjustments, to other teams.  
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1. Introduction 
Water polo is a sporting situation, the tactical aspect plays 

a key role. This work, based on video analysis of sports 
performance, is an attempt to analyze the correct application 
of the tactics that a coach imparts to his team. 

18 matches of the National Women's Water Polo Series 
A1 Championship were analyzed by a coach assisted by a 
statistician and a performance analyst. 

The purpose of this research was to identify individual 
events to evaluate the correct application of the schema 
foreseen in these phases of the game and then to relate 
conformity to the outcome of the event.  

2. Aim  
The work objective was to verify if the different attack 

patterns in numeric superiority, when they were well 
executed, have led to the expected results in order to create a 
methodology of training model. The data were collected 
through the Kinovea system. 
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The results show a positive and statistically significant 
correlation coefficient between tactical compliance and 
outcome of the events. 

3. Method 
The research approach is integrated and consists of 3 

distinct methods:  
  Case study (18 matches of the Italian Serie A1 

Women's Championship, season, played by the 
Volturno s.c.) for the analysis of matches, 

  action research method for coach contribution,  
  and theoretical-argumentative method to deduce a 

theoretical framework in which define the data 
processing.  

The data collection and analysis was entrusted to 
performance analysis, carried out with the help of a water 
polo trainer, statist and performance analyst. 

The compliance assessment for tactical models is 
entrusted to the trainer, based on the comparison analyzed 
by video analysis of the attack model against the attack 
pattern actually implemented during the game. 

The research team investigated matches with the Kinovea 
system, isolating single keyframes related to attack events, 
identifying the attack pattern implemented, so the trainer 
issued an assessment of the conformance of the attack 
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model (Napolitano, S., Tursi, D. 2013). 
It has been elaborated a spreadsheet containing the results 

for each single event if it has been well-executed and if it has 
led to the realization of the point or not. The coefficient of 
correlation between each attack pattern with the result of the 
event was calculated by elaborating basic descriptive 
statistics. 

In total, 7 attack models were analyzed on 125 events 
during 18 games. The results obtained are discussed by the 
research team, conscious of the internal validity allowed by 
the method of search for action of this type of qualitative 
analysis. 
Materials 

Two cameras to film the games 
One laptop for analyze end prepare video lessons to show 

by projector to players during all meetings. Kinovea 
software was used for select most important part of videos 
and select the frames. 

4. Results 
From the evaluation table that was built by combining, for 

each single event, the evaluation of the trainer on the 
conformance of the models with the final outcome of the 
event. 

We reported below: 
  Comparison with pattern drawing with Dartfish 

screenshot of the model implemented during the 
game; 

  Basic descriptive statistics (presence of single models 
on total events, presence of "well patterned patterns" 
on total events, etc ...); 

  Straight linear regression plot for single models; 
  Comparison of the correlation coefficients of 

individual models. An evaluation table was 
constructed by combining, for each single event, the 
evaluation of the coach on the compliance of patterns 
with the event final outcome. 

 

Table 1 

Statistics man up 

Squadra Tot s.n. Gol s.n. % s.n. Tot Gol fatti % Gol fatti in s.n. 

Pro Recco 102 58 56,9 204 28,4 

ASD Orizzonte 115 58 50,4 203 28,6 

RN Imperia 119 52 43,7 167 31,1 

Plebiscito Padova 104 41 39,4 132 31,1 

Volturno SC 125 46 36,8 141 32,6 

CC Ortigia 105 35 33,3 112 31,3 

Fiorentina WP 134 43 32,1 127 33,9 

Firenze Pallanuoto 144 44 30,6 146 30,1 

WP Messina 90 24 26,7 112 21,4 

RN Bologna 102 18 17,6 81 22,2 

Table 2 

Statistics man down 

Squadra Tot i.n. Gol i.n. % i.n. Tot Gol subiti % Gol subiti in i.n. 

Plebiscito Padova 123 32 26,0 87 36,8 

Fiorentina WP 120 29 24,2 113 25,7 

RN Imperia 125 41 32,8 117 35,0 

Pro Recco 109 35 32,1 83 42,2 

Firenze Pallanuoto 120 44 36,7 177 24,9 

ASD Orizzonte 82 30 36,6 135 22,2 

RN Bologna 102 41 40,2 150 27,3 

CC Ortigia 118 50 42,4 179 27,9 

WP Messina 120 52 43,3 202 25,7 

Volturno SC 117 63 53,8 182 34,6 
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Table 3 

Statistics ASD VOLTURNO S.C. 

SQUADRA AVVERSARIA g.r. s.n % g.r. s.n % g.s. I. N. 

Plebiscito Padova 3 6 50,00% 4 8 50,00% 3 6 

ASD Orizzonte 6 8 75,00% 3 9 33,33% 6 8 

WP Messina 2 2 100,00% 2 5 40,00% 2 2 

Fiorentina WP 4 6 66,67% 4 8 50,00% 4 6 

RN Imperia 5 11 45,45% 0 10 0,00% 5 11 

CC Ortigia 4 8 50,00% 4 8 50,00% 4 8 

Pro Recco 5 9 55,56% 4 12 33,33% 5 9 

RN Bologna 6 13 46,15% 5 15 33,33% 6 13 

Firenze Pallanuoto 3 10 30,00% 4 7 57,14% 3 10 

Plebiscito Padova 0 4 0,00% 1 5 20,00% 0 4 

ASD Orizzonte 7 10 70,00% 0 2 0,00% 7 10 

WP Messina 3 5 60,00% 4 9 44,44% 3 5 

Fiorentina WP 6 9 66,67% 3 9 33,33% 6 9 

RN Imperia 5 7 71,43% 3 6 50,00% 5 7 

CC Ortigia 4 9 44,44% 5 12 41,67% 4 9 

Pro Recco 3 8 37,50% 1 5 20,00% 3 8 

RN Bologna 3 7 42,86% 4 12 33,33% 3 9 

Firenze Pallanuoto 4 6 66,67% 4 8 50,00% 4 10 

TOTALE 73 138 52,90% 55 150 36,67% 73 144 

 

 

 

Graphic 1 
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Graphic 2 

 

     

Figure 1.  Design of pattern named «schema 1»           Figure 2.  Pattern «schema1»Screenshot 

 

   

Figure 3.  Design of pattern named «schema 7»              Figure 4.  Pattern «schema7»Screenshot 
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Graphic 3 

 

 

Graphic 4 
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Table 4 

PATTERNS AMOUNTS gol non gol B.E.N.R. 

1 17 7 10 1 

2 2 1 1 0 

3 6 0 6 0 

4 3 2 1 0 

6 7 2 5 2 

7 30 16 14 7 

P.P 2 0 2 0 

1.2. 3 1 2 0 

TOTALE 70 29 41 10 

Table 5 

Pattern Stderr 
Correlation (well 

performed patterns 
/goals 

schema_1 0.43678760300431 0.76332253361379 

schema_2 0 1 

schema_3 0.30860669992418 0.75592894601845 

schema_4 0.11624763874382 0.98810492932246 

schema_7 0.54916964736528 0.22360679774998 

schema_1.2 0.34684398780965 0.22941573387056 

schema_6 0.37796447300923 0.5976143046672 

5. Conclusions 
The results obtained demonstrated a general effectiveness 

of tactical patterns when they are well executed. 
There are, however, significant differences in the 

correlation coefficients of the various applied patterns. 
In order to give greater weight to the study of the 

effectiveness of the proposed patterns, the research should 
be expanded by evaluating the adversary variable and thus 
having a more consistent data base in order to establish a 
direct, apparent and general relationship between the 
calculated coefficient and the effectiveness of patterns. 

The research team is aware of the internal validity of this 
type of qualitative analysis but can be used by other teams 
with the necessary modifications. 

The results of the analysis surely represent a valuable 
support for the coach, in order to perfect the team's specific 
training in the following season. 
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