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Abstract
The three-point shot has become increasingly important in modern basketball, and 
today the professional game is inconceivable without technical-tactical work aimed 
at resolving the offensive phase beyond the 6.75-meter line. The aim of this study 
was to analyze three-point shooting situations in professional basketball and their 
relationship with different offensive technical-tactical actions. To this end, a Polar 
Coordinates analysis was conducted using the positions of the players taking the 
shots as focal behaviors, allowing a comparison of results between the Spanish and 
French men’s basketball teams at EuroBasket 2022. The ad hoc observation tool 
developed for this study successfully passed the data quality and generalizability 
analyses required in observational methodology. A total of 228 offensive actions 
were recorded, with the unit of observation being the offensive play that ended with 
a three-point shot. The results revealed the behavioral trends of each team in this 
specific game situation. The French team mainly sought pick and pop situations, 
while the Spanish players relied more on direct blocks to generate favorable shooting 
positions.

Keywords: observational methodology, performance, systematic observation, 
tactical analysis, three-point shot 

Edited by:
© Generalitat de Catalunya

Department of Sports
Institut Nacional d’Educació 
Física de Catalunya (INEFC)

ISSN: 2014-0983

*Corresponding author:  
Juan Pablo Morillo-Baro     

juanpablo.morillo@gmail.com 
 

Section:
Sport Training

 
Original language: 

English

Received: 
June 18, 2025

Accepted: 
November 27, 2025

Published:  
April 1, 2026

Front page: 
High jump athlete in  

mid-flight, performing the  
Fosbury Flop technique with 

maximum extension and  
control over the bar.  

© F&W

73

https://doi.org/10.5672/apunts.2014-0983.es.2026.164.08
http://www.revista-apunts.com
https://orcid.org/0000-0002-8992-8977
https://orcid.org/0009-0003-4477-7719
https://orcid.org/0000-0002-4923-5623
https://orcid.org/0009-0003-7593-5441
https://orcid.org/0000-0002-0002-1325
https://orcid.org/0000-0001-6943-9896
https://doi.org/10.5672/apunts.2014-0983.es.2026.164.07
https://doi.org/10.5672/apunts.2014-0983.es.2026.164.07
mailto:juanpablo.morillo@gmail.com


J. P. Morillo-Baro et al.   

74

S
P

O
R

T
 T

R
A

IN
IN

G

Apunts Educación Física y Deportes  |  www.revista-apunts.com 2026, Issue 164. 2nd Quarter (April-June), p. 73-81

Polar Coordinates to Study Three-Point Shooting in Professional Basketball: Analysis of the Finalist Teams in EuroBasket 2022

Introduction
In recent years, basketball has undergone a significant 

transformation in its tactical approach, with the three-point 

shot emerging as a fundamental tool in teams’ offensive 

play. Within the field of research on the tactical aspects of 

the game, several studies have emphasized the importance 

of the three-point shot in offensive systems (Gou & Zhang, 

2022). At present, the three-point shot is increasingly 

becoming one of the primary options in offensive strategies, 

reflecting a shift in game dynamics toward a greater 

emphasis on long-distance shooting. Although traditionally 

associated with small forwards and shooting guards, today 

virtually any player can assume this role, underscoring 

both the versatility of the skill and its relevance in the 

current context of basketball. Consequently, analyzing 

the three-point shot and maximizing its performance is 

essential for coaches to design offensive strategies aimed 

at creating optimal shooting situations (Suárez-Cadenas 

& Courel-Ibáñez, 2017). 

The finalization of possessions in basketball has been 

examined from a technical and statistical perspective in 

order to identify performance indicators (Romarís et al., 

2013), and more recently from a tactical perspective, 

as demonstrated in the studies by Nunes et al. (2021) 

and Pastrana-Brincones et al. (2021). This perspective 

specifically underscores the importance of maximizing 

the effectiveness of the three-point shot through strategies 

deliberately designed to create optimal shooting 

opportunities. Junoy (2009) emphasized the effectiveness 

of the three-point shot as a tactic to break down defenses, 

highlighting its ability to generate space and destabilize 

the opponent’s defensive structure. This view suggests 

that the three-point shot not only contributes directly 

to scoring, but also exerts a substantial influence on the 

creation of broader offensive opportunities. Moreover, 

the necessity of adjusting defensive systems and refining 

individual technique at this stage of the game becomes 

evident, as the evolution of both individual and collective 

speed, coordination, and decision-making has extended 

the zones of scoring influence beyond the 6.75-meter line, 

turning the three-point shot into a genuine threat that must 

be neutralized.

Observational Methodology (OM) has been established 

as one of the most appropriate tools for studying sport 

when the aim is to analyze it within its natural context and 

dynamics (Anguera & Hernández-Mendo, 2013, 2014). This 

methodology is characterized by both flexibility and rigor: 

it allows the ad hoc design of observation tools tailored 

to each specific situation, while ensuring scientific rigor 

through the requirement of prior data quality analysis. 

This guarantees that the data obtained can be reliably 

extrapolated to subsequent game situations. OM has long 

been used to obtain valid data and to conduct game analysis 

in team sports (Anguera & Hernández-Mendo, 2015). 
From an observational perspective, Polar Coordinates 

analysis reveals the relationships between behaviors during 

the interactions that occur among participants throughout the 

game (Ávila-Moreno et al., 2018). This technique produces 

behavioral indicator vectors and establishes activation or 

inhibition relationships between a focal behavior and the 

other categories included in the observation tool. Polar 

Coordinates are grounded in Sequential Analysis (Gorospe 

& Anguera, 2000), which requires calculating vector 

values as well as the vector angle, which depends on the 

quadrant where it is located and determines the nature of 

the activation or inhibition relationship between behaviors 

(Castellano & Hernández-Mendo, 2003). The significance 

level was 2.45, in accordance with the methodological 

correction proposed by Rodríguez-Medina et al. (in Press). 

This technique has been successfully applied in similar 

studies, both in basketball (Pastrana-Brincones et al., 2021; 

Morillo-Baro et al., 2020, 2021) and in other team sports 

(Vázquez-Diz et al., 2019; Jiménez-Salas et al., 2022; 

Morillo-Baro et al., 2022). Evidence from this body of 

research has demonstrated that technical-tactical analysis 

of competitive game situations deepens the understanding 

of the sport and assists coaches and technical staff in 

optimizing the planning and development of training to 

enhance performance. Accordingly, the aim of the present 

study was to use Polar Coordinates analysis to identify 

the relationships established between offensive technical-

tactical completion behaviors and the three-point shooters 

of the Spanish and French basketball teams.

Materials and Methods

Research Design
The study was conducted using OM within the theoretical 

framework of mixed methods (Anguera et al., 2014). 

Following the classic structure of observational designs 

(Anguera et al., 2000), data recording was framed within 

quadrant IV, taking into account the features of nomothetic, 

follow-up, and multidimensional designs (Anguera et al., 

2011). It is considered nomothetic because it involved 

http://www.revista-apunts.com


J. P. Morillo-Baro et al.   

75

S
P

O
R

T
 T

R
A

IN
IN

G

Apunts Educación Física y Deportes  |  www.revista-apunts.com 2026, Issue 164. 2nd Quarter (April-June), p. 73-81

Polar Coordinates to Study Three-Point Shooting in Professional Basketball: Analysis of the Finalist Teams in EuroBasket 2022

the observation of members from two teams; follow-up 

because there was temporal continuity across the different 

matches throughout the tournament; and multidimensional 

because of the plurality of categories incorporated into the 

validated ad hoc instrument.

Participants
Of the 24 teams that participated in EuroBasket 2022, held 

from 1 to 18 September in Germany, the Czech Republic, 

Georgia, and Italy, the two finalist teams, the French and 

Spanish men’s national basketball teams, were selected for 

analysis. A total of eight matches were observed, four from 

each team. The number of observations was determined 

based on the generalizability analysis conducted. The 

matches analyzed correspond to the knockout phase, 

beginning with the round of 16 (Table 1), which represents 

the decisive stage of the competition.

Informed consent from the athletes was not required, as 

this was an observational study based on publicly available 

information and conducted in accordance with the basic ethical 

principles for research involving human subjects outlined in the 

Belmont Report (Office for Human Research Protections, 1979).

Instruments
The HOISAN software (Hernández-Mendo et al., 2012b, 

2014) was used for data recording, coding, data quality 

analysis, and Polar Coordinates analysis. For the application 

of Generalizability Theory, the SAGT software (Hernández-

Mendo et al., 2012a, 2016) was employed. The ad hoc 

observation tool was designed by combining the field format 

with exhaustive and mutually exclusive category systems 

(Anguera, 1979), and it successfully passed the data quality tests 

required in OM (Morillo-Baro & Hernández-Mendo, 2015). 

The tool consists of six criteria and 32 categories (Table 2).

Table 2
List of categories corresponding to each criterion and coding system

Criteria Categories Criteria Categories

1. JPAS
Player who passes

BPAS: playmaker

2. APJLAN
Previous action

SABD: direction direct block

EPAS: shooting guard SABI: direction indirect block

APAS: small forward COCONT: fastbreak

APPAS: power forward RECEST: static

PPAS: center FINT: feint

NPAS: no one PAP: pick and pop

3. DEFRIV
Opposite defense

IND: individual

4. ZONLAN
Shooting area

ZON1: zone 1: right corner

ZONA: zone ZON2: zone 2: right back area

MIX: mixed ZON3: zone 3: left back area

PRES: pressing ZON4: zone 4: left corner

ENBADE: defensive balance

5. JLAN
Player who throws

BLAN: playmaker

6. RESULT
Result

ANOT: success

ELAN: shooting guard NANOT: no success

ALAN: small forward REFAL: fault

APLAN: power forward REFANOT: success and fault

PLAN: center PIBA: loses the ball

SITANO: another situation

Table 1
Matches analyzed

National Team Matches Results

Spain

Round of 16 Spain 102 – Lithuania 94

Quarter-final Spain 100 – Finland 90

Semi-final Spain 96 – Germany 91

Final Spain 88 – France 76

France

Round of 16 France 87 – Turkey 86

Quarter-final France 93 – Italy 85

Semi-final France 95 – Poland 54

Final France 76 – Spain 88
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3

4

Figure 1
Throwing zones

Figure 1 shows the shooting zones referred to in criterion 

4 (ZONLAN: shooting area).

Procedure
The tool was designed by professional experts in the 

discipline. To assess data quality, both qualitative and 

quantitative aspects of the research process were considered 

(Blanco-Villaseñor et al., 2003). Regarding the qualitative 

component, consensual concordance (Anguera, 1990, 2003) 

was applied, whereby criteria and categories were discussed 

to define the final design of the tool, and an observation 

protocol previously agreed upon by the observers was 

implemented. From the quantitative perspective, two 

correlation coefficients and a concordance index were 

calculated to determine observer reliability (Table 3). 

Interobserver reliability was assessed using data from one 

match recorded by two observers, after which one of the 

observers analyzed the same match again after fifteen days 

to obtain intraobserver agreement results.

Table 3
Results of correlation coefficients and concordance index

Reliability 
Intra Observer

Reliability
Inter Observer

Coefficient of 
Correlation

Pearson 1 .99

Spearman 1 .99

Concordance Index

Cohen’s Kappa .97 .91

Subsequently, as in other studies conducted with OM 

(Pastrana-Brincones et al., 2021), generalizability analysis 

(Blanco-Villaseñor et al., 2014) was performed using the 

SAGT 1.0 software (Hernández-Mendo et al., 2012a, 2016). 

To assess intraobserver and interobserver reliability, a two-facet 

design of category and observer (C/O) was applied, showing in 

both cases that variability was highly associated with the facet 

categories (99.047%). The relative and absolute G coefficients 

yielded an index of .995. In addition, the homogeneity of the 

categories was evaluated to validate the observational tool, 

using a two-facet design of observer and category (O/C). 

The results indicated that the generalizability coefficients 

obtained for this design were .000, and therefore excellent 

in the sense of showing the categories as differentiating. To 

estimate the minimum number of matches required for accurate 

generalization, a two-facet design of categories and matches 

(C/P) was employed. Table 4 presents the evolution of the 

generalizability index as the number of matches analyzed 

increases.

Table 4
Results of the coefficients obtained according to the number of matches observed

Name of values Study 1 Study 2 Study 3 Study 4

C 32 32 32 32

P 2 4 6 8

Total Observations 64 128 192 256

Relative Coefficient 0.91 0.95 0.97 0.97

Absolut Coefficient 0.91 0.95 0.96 0.97

Note. C = Categories; P = Matches.
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Once each match had been reviewed and the data 

recorded, a Polar Coordinates analysis was conducted 

with HOISAN (Hernández-Mendo et al., 2012b, 2014) for 

each category of all observations. This analysis generates 

behavioral vectors and establishes activation or inhibition 

relationships between a focal behavior and the other 

categories included in the observation tool. Each quadrant 

of the Polar Coordinates analysis is defined by the following 

characteristics (Castellano & Hernández-Mendo, 2003):

Quadrant I: [+,+]: The focal behavior excites the 

associated behavior in both retrospective and prospective 

perspectives.

Quadrant II: [–,+]: The focal behavior excites the 

associated behavior in the retrospective perspective but 

inhibits it in the prospective perspective.

Quadrant III: [–,–]: The focal behavior inhibits the 

associated behavior in both retrospective and prospective 

perspectives.

Quadrant IV: [+,–]: The focal behavior excites the 

associated behavior in the prospective perspective but inhibits 

it in the retrospective perspective.

The following categories were chosen as focal behaviors: 

BLAN: playmaker throws; ELAN: shooting guard throws; 

ALAN: small forward throws; APLAN: power forward 

throws; and PLAN: center throws. Finally, the graphical 

representation of the Polar Coordinates analysis vectors was 

optimized using an algorithm created in R by Rodríguez-

Medina et al. (2019, 2021).

Results
The results of the Polar Coordinates analysis for the five 

selected focal behaviors are presented in Table 5. For the focal 

behavior of the power forward, the analysis was conducted; 

however, no significant associated behaviors were identified 

for either of the two national teams.

Table 5
Significant relationships and graphical representation of the vectors in each of the quadrants

Focal Q
SPAIN FRANCE

Behavior Module Angle Behavior Module Angle

BLAN I APAS 2.78 13.77

ANOT 2.52 88.1

II BPAS 3.21 112.27

III EPAS 2.53 201.17

IV NPAS 2.59 302.31

Note. Focal = Focal behavior, Q = Quadrant, BLAN = playmaker throws, ELAN = shooting guard throws, ALAN = small forward 
throws, PLAN = center throws.
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Table 5
Significant relationships and graphical representation of the vectors in each of the quadrants

Focal Q
SPAIN FRANCE

Behavior Module Angle Behavior Module Angle

ELAN II NPAS 2.52 124.81

ALAN
II

PAP 2.89 96.38

ZON3 3.29 167.65

IV ZON2 2.72 316.44

PLAN II PPAS 2.7 104.31 APPAS 2.94 100.43

SABD 3.33 105.11

IV SABI 2.53 342.26

PRES 2.6 352.17

Note. Focal = Focal behavior, Q = Quadrant, BLAN = playmaker throws, ELAN = shooting guard throws, ALAN = small forward 
throws, PLAN = center throws.

(Continued)
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In Quadrant I, playmaker throws, used as focal behavior 

in the French team, were related to the associated behavior 

small forward passes and successful scoring. No significant 

associations were found in the Spanish team. 

In Quadrant II, the results for the focal behavior 

playmaker throws in the Spanish team revealed no activation 

of behaviors, while in the French team the playmaker passes 

behavior appeared with the highest intensity (3.21). For 

the focal behavior shooting guard throws, no significant 

associations were found with Spain; however, with France 

there was activation of the nobody passes behavior. In this 

same quadrant, the focal behavior small forward throws 

in the Spanish team activated left back zone shots, with a 

vector module intensity of 3.29, whereas in the French team 

it excited pick and pop actions. For the last focal behavior, 

center throws, the Spanish team showed activation of small 

forward passes and direct block start, while the French team 

activated power forward passes.

In Quadrant III, when the focal behavior is playmaker 

throws, in the Spanish team there was an inhibitory 

relationship with the category shooting guard passes. This 

was the only significant relationship found in this quadrant. 

For the rest of the focal behaviors, no coinciding relationships 

were identified in either team.

In Quadrant IV, no significant associations were found in 

the Spanish team using playmaker throws as focal behavior, 

while in the French team it inhibited the nobody passes 

behavior in the retrospective perspective and activated it in 

the prospective perspective. For the focal behavior small 

forward throws, only right back zone shooting behavior 

was inhibited in the Spanish team, whereas no significant 

associations were identified for the French team. Finally, with 

center throws as the focal behavior, the Spanish team showed 

inhibition in the retrospective perspective of indirect block 

exit and pressing defense; and activation in the prospective 

perspective. In contrast, no significant associations were 

found in the French team. 

Discussions
The aim of this research was to analyze the relationships 

established between the actions preceding the three-point 

shot in professional basketball. Specifically, the shooting 

zones, the actions of the opposing defense, and the player 

positions executing shots from beyond the 6.75-meter line 

were examined. Polar Coordinates analyses were performed 

on the match records of the Spanish and French men’s 

national teams at EuroBasket 2022. The results revealed 

the relationships among the behaviors studied, confirming 

this approach as a useful technique for the tactical analysis 

of competitive game situations.

Analysis of offensive play in recent decades has shown 

an evolution in the use of three-point shots, from being a 

rare occurrence to becoming a fundamental part of offensive 

strategy (Zając et al., 2023). This evolution in NBA basketball 

can also be observed in FIBA basketball (Foteinakis & 

Pavlidou, 2024), where the three-point line is closer to the 

basket. Data from reports show a steady increase in their 

frequency of use and effectiveness (FIBA & WABC, 2020). 

However, in youth basketball, sequences are less effective 

(Amatria et al., 2024). The difference, then, lies in how each 

team structures its offensive procedures to achieve these 

three-point shooting situations. The players involved, the 

means of collaboration used, and the use of specific zones 

describe each team’s tendency. 

The outcomes of the Polar Coordinates analysis 

demonstrated significant associations between the focal 

behaviors selected and the remaining behaviors included 

in the observation tool, although these differed between the 

two teams. For example, it is noteworthy that players on 

the French national team occupying the playmaker position, 

traditionally considered a game-management role, exhibited 

a greater number of significant relationships than players 

in other positions.

The results indicated that the playmaker position was 

highly effective in orchestrating offensive play. France’s 

performance was particularly successful when the playmaker 

contributed to both the creation and completion of attacking 

actions.

In contrast, the analysis of the Spanish team revealed 

different tendencies. The significant behaviors identified 

suggested that the Spanish playmaker’s play was more 

oriented toward individual finishing actions, including those 

following steals. Conversely, the offensive performance of 

the shooting guard appeared to fall short of expectations, 

given the traditional responsibilities of this position in 

facilitating offensive development. With respect to the small 

forward position, differences between the two teams were 

again evident: the French team frequently executed shots 

after pick and pop situations.

Finally, the analyses concerning inside players (power 

forwards and centers), who are increasingly attempting 

more shots from perimeter areas (Rolland et al., 2020), 

did not provide evidence supporting this trend for power 
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forwards at this EuroBasket for either team. On the other 

hand, the centers demonstrated substantial involvement in 

perimeter play in both Spain and France teams: The Spanish 

centers frequently attempted shots after on-ball screens and 

engaged in associative play between posts, whereas the 

French centers were highly effective in converting three-point 

shots, establishing connections with their power forwards. 

The importance of the on-ball screen (Muñoz et al., 2015; 

Nunes et al., 2015) for creating open looks for centers is 

noteworthy, as highlighted by Serna et al. (2021) as a means 

of breaking down compact defenses. As noted by Morillo-

Baro et al. (2021), these findings reflect the growing trend of 

inside players finishing possessions further from the hoop and 

attempting a greater volume of three-point shots, although 

their optimal scoring zone continues to be near the basket.

One limitation of this study is that the observations were 

conducted exclusively during the knockout stage, which 

raises the question of whether the two teams displayed 

similar tactical patterns during the group stage. Furthermore, 

it would also be relevant to incorporate additional criteria 

into the analysis tool, which could provide greater depth 

in examining technical-tactical aspects. Therefore, future 

research would benefit from exploring the defensive schemes 

of the opposing team and their impact on players’ decision-

making regarding three-point shot attempts. Likewise, it 

would be valuable to analyze the tactical structures for 

three-point shooting in relation to contextual variables 

such as score differential and time remaining in the game, 

as well as to compare these findings with other competitive 

contexts, including professional club competitions and 

women’s basketball.

Conclusions
The results revealed certain similarities between the two 

teams in their approach to three-point shooting, once 

again highlighting its importance in modern basketball 

(Foteinakis & Pavlidou, 2024). Regarding the technical-

tactical construction of the three-point shot, the French team 

adopted a more innovative approach, frequently employing 

pick and pop actions, while the Spanish team followed a 

more traditional style, resolving shots mainly after on-ball 

screens. In the French team, this responsibility was primarily 

assumed by the playmaker. Both teams demonstrated a clear 

understanding of three-point shot opportunities when the 

opposing defense was set in defensive balance. Moreover, 

they acknowledged the strategic importance of involving 

their inside players in three-point shooting.

Through the analyses conducted, the results revealed 

the behavioral trends of each team in this specific game 

situation, providing relevant insights into the dynamics of 

professional basketball that can assist coaches and technical 

staff in designing intervention programs aimed at optimizing 

performance.
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