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Abstract: Background: Both in 5v5 and 3x3 basketball, the goal of the players is to score more points
than the opponent. However, the differences in rules between two basketball disciplines can affect
thinking, behaviour, and decisions of the players. A core difference between two disciplines is the
value of the shots. In 5v5, long-range shots are worth three points and close-range two, while in
3x3, their values are two and one points, respectively. As the value ratio of the close and long-range
shots is greater in 3x3, we assume that players make different decisions about their shot selection in
3x3 than in 5v5, which can affect offensive efficiency. Methods: We analysed game statistics of the
2019 men’s 5v5 and 3x3 Basketball World Cups. Besides regular statistical indicators, we applied
relative offensive rating to be able to compare the two disciplines. Results: The analysis of relative
offensive rating showed that offences are more effective in 5v5 than in 3x3. We also found significant
difference in shot selection and efficiency. In 3x3, there is a higher proportion of the shots than in 5v5,
but long-range shots are more successful in 5v5. Conclusions: For rule differences that affect player’s
shot selection and affect offensive efficiency, their decisions are characterized by ecological dynamics
and naturalistic decision-making.

Keywords: basketball; 3x3; behaviour; offensive efficiency; offensive rating; shot selection; decision-
making

1. Introduction

Three on three (3x3) basketball officially debuted at the Singapore Youth Olympics
in 2010 (www.fiba.basketball). This new sport became immediately widespread over the
world and gained immense popularity, and 3x3 has already become part of the Olympic
program in Tokyo 2020.

Some previous studies [1–6] had already found a significant difference in physical
intensity and shooting efficiency between 3x3 and traditional basketball (5v5), but the
comparison has not been made in terms of players’ thinking, decision making, motivation,
shot selection, ball possession, and offensive efficiency.

In terms of strategic, tactical, and technical elements, the basics of 3x3 are based on 5v5
basketball, but there are differences in rules (FIBA) [7]. The 3x3 and 5v5 disciplines differ
in court size, number of players, game time, and shot clock, which is why this comparison
has increased importance. It is important to note, on the one hand, areas of shots are the
same in the two basketball disciplines, and, on the other hand, all 3x3 players come from
traditional 5v5 basketball. The value of shots taken from within (close shot) and outside
(long-range shot) the arc (5v5: three and two points, respectively; 3x3: two and one points,
respectively) and the ratio of values are different in 5v5 (3:2) and 3x3 (2:1) (FIBA) (Figure 1).
Another core difference is that the shot clock differs between the two disciplines. It is 24
seconds in 5v5, while it is 12 seconds in 3x3.
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few seconds, which requires players to maintain constant concentration. The immediate 

role changing can change the behaviour and thinking of the players in 3x3 as it does in 

5v5. All of these suggest players’ decision making is different in a 3x3 game than in 5v5, 

which may be interesting for this kind of comparison of the two forms of basketball. 

In terms of shot selection and effectiveness, previous studies [3,4] found differences 

in comparing 3x3 and 5v5, which found that the share of long-range shots was higher and 

less effective in 3x3 than in 5v5. However, they did not research the reason for what makes 

players select more long-range shots, even though these are less effective. 

Basketball is often considered to have an unpredictable environment [8], as are team 

ball sports, due to its variation in time and complexity [9], which requires players to re-

spond effectively to uncertain situations. In team ball games, players need to constantly 

adjust their decisions and actions to the behaviour of others to achieve success in a com-

petitive environment [10]. They must consider their opponent, teammates, coaching in-

structions, interpersonal distances, and court lines. In a rugby union study [11], research-

ers demonstrated that affordances are often perceived during the unfolding action in a 

game. For example, the movement of a teammate or opponent can create a new oppor-

tunity for another action during the game that overrides the pre-planned action. 

To understand the decision mechanisms, three perspectives have emerged infor-

mation processing, ecological dynamics, and naturalistic decision-making. Information 

processing is determined by cognitive abilities during the decision-making process and 

revolves around player’s access to memory representations. From information-processing 

stores, players make decisions through the process of selecting formalized responses [12]. 

According to the ecological-dynamics perspective, players make decisions through per-

ception, where perception and action are coupled through information available in the 

environment, arising during continuous interactions between performer and environ-

ment [13]. The behaviour of the players is influenced by the continuous contact within the 

team and adaptation to the opponent [14–17], which limits decision-making, so decisions 

are determined in relation to the structure of the environment and the executive's abilities. 

Decisions made through experience are characterized by the naturalistic decision-making 

perspective [18,19], where human performance occurs under pressure, in time-limited sit-

uations, so decisions are made through a process based on recognition, which changes 

from situation to situation [18,19].  
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Due to the 3x3 rules, the attacker–defender role can change continuously within a few
seconds, which requires players to maintain constant concentration. The immediate role
changing can change the behaviour and thinking of the players in 3x3 as it does in 5v5. All
of these suggest players’ decision making is different in a 3x3 game than in 5v5, which may
be interesting for this kind of comparison of the two forms of basketball.

In terms of shot selection and effectiveness, previous studies [3,4] found differences in
comparing 3x3 and 5v5, which found that the share of long-range shots was higher and
less effective in 3x3 than in 5v5. However, they did not research the reason for what makes
players select more long-range shots, even though these are less effective.

Basketball is often considered to have an unpredictable environment [8], as are team
ball sports, due to its variation in time and complexity [9], which requires players to respond
effectively to uncertain situations. In team ball games, players need to constantly adjust
their decisions and actions to the behaviour of others to achieve success in a competitive
environment [10]. They must consider their opponent, teammates, coaching instructions,
interpersonal distances, and court lines. In a rugby union study [11], researchers demon-
strated that affordances are often perceived during the unfolding action in a game. For
example, the movement of a teammate or opponent can create a new opportunity for
another action during the game that overrides the pre-planned action.

To understand the decision mechanisms, three perspectives have emerged information
processing, ecological dynamics, and naturalistic decision-making. Information process-
ing is determined by cognitive abilities during the decision-making process and revolves
around player’s access to memory representations. From information-processing stores,
players make decisions through the process of selecting formalized responses [12]. Accord-
ing to the ecological-dynamics perspective, players make decisions through perception,
where perception and action are coupled through information available in the environ-
ment, arising during continuous interactions between performer and environment [13].
The behaviour of the players is influenced by the continuous contact within the team
and adaptation to the opponent [14–17], which limits decision-making, so decisions are
determined in relation to the structure of the environment and the executive’s abilities.
Decisions made through experience are characterized by the naturalistic decision-making
perspective [18,19], where human performance occurs under pressure, in time-limited
situations, so decisions are made through a process based on recognition, which changes
from situation to situation [18,19].
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These approaches show that the decision-making process depends on factors such
as complexity, typicality, available time, and available contextual priorities in the game
situation [11].

1.1. Intensity

Research [1,2,5,6] connected to 3x3 basketball only started in last decade and mainly
focused on players’ physical and physiological characteristics. Physical requirements of 5v5
and 3x3 basketball were compared with the help of GPS technology [5]. According to this
research in 3x3 basketball, players showed significantly higher values of distance covered,
speed, and load. Players covered greater distances and their movement interchanged
between acceleration and deceleration more frequently per minute.

Another research study [6] found that player’s number of ball contacts was higher in
3x3 games, suggesting greater involvement of players in the game.

The 3x3 games specifically require high-speed inertial movement within a limited dis-
tance, resulting in a relatively high physiological response [5], so players must make decisions
under such conditions. As a result, intuition appears in the form of the take-the-first heuris-
tic [20–22], in which the identification of predictive signals, anticipation [20,21,23], and option
generation play a role. In these situations, the speed of the information processing and
decision mechanism are decisive, which validates the performance of elite players and dif-
ferentiates them from less-skilled elite players [14,24,25]. Elite players have excellent skills;
they extract and process signals from the environment [26] and recognize and interpret
known game situations [27,28].

1.2. Performance-Indicator Game Statistics

The statistical system applied during basketball games, due to the nature of modern
sports, fulfils the interest of media and spectators and helps in performance evaluation
of both individual players and teams [29]. In sports, each game’s statistical system plays
an important role in motivating players, which determines aspects of their behaviour; it
also impacts how they think, feel [30], and evaluate their performance. In addition, game
statistics serve as a basis for the decisions of sports leaders [29,30]. Basketball professionals
put great emphasis on game statistics as a tool for evaluating player and team performance,
which can provide theoretical explanation for the outcome of the game [30].

In addition to common game statistical indicators, like shooting efficiency, Oliver’s [31]
ball-possession formula (Equation (1)) can be applied to determine the offensive rating
(Equation (2)) to differentiate among teams, not only for a game but for an entire season or
World competition as well. In 3x3 basketball, this formula has not been investigated before.
Another goal of our study is to apply Oliver’s formula in 3x3 basketball and compare the
two basketball sports in offensive rating.

Official game statistics record data mostly on offense; the most frequently used param-
eter is effective field goal percentage (eFG%) (Equation (1)) [32]:

eFG% =
FG + 0.5·3P

FGA
(1)

where FG is the made field goal, 3P is the made three-point value, and FGA is the total
field-goal attempts.

According to Oliver [31], while stressing the importance of analysing individual and
team game statistics, he warns that there are parts of the basketball game that are difficult
to measure with game statistical indicators, such as defence. In basketball, to prepare for
games, to build the best tactics, and to make good decisions during the game, coaches need
to know which elements of the game are the most crucial [33–36]. By analysing offense and
defence in unity, advanced sports analytical methods help coaches, as decision-makers,
to develop rational strategies and tactics. This is especially important in case of close (tie)
games, where there are small differences between the performance of the two teams. In
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close 5v5 games, differences were found between winning and losing teams in several
game statistical performance indicators [35,37].

For analysing key game statistical performance indicators in 5v5, games can be clas-
sified into three categories (close, balanced, and unbalanced games) based on their out-
come [35,37]. Winning and losing matches are distinguished by number of rebounds, ratio
of steal balls and turnovers, and the two- and three-point shooting efficiencies [35,37]. An
analysis [38] focusing only on close games revealed that winning teams attempted signif-
icantly fewer three-pointers and shot them with higher efficiency than losing teams. In
addition, a greater number of defensive rebounds, a greater number of free-throw attempts,
and higher free throws also contributed to success. A study [36] has identified the key
game statistical indicators in 3x3 basketball. Winning teams were found to make fewer
turnovers and allow fewer rebounds for the opponent; therefore, coaches need to focus on
minimizing the opponent’s ball possessions [36,37].

In 5v5 game statistics, shooting efficiency, rebounds, turnovers, and other objective
data are used to compare teams. Better performance can theoretically be explained by the
offensive and defensive efficiency ratings, both of which are based on ball possession [38].
This method allows time-related variables to be ignored, making comparisons easier by
means of offensive and defensive efficiency ratings. Offensive efficiency of a team is shown
by its offensive rating (points scored per possession), while defensive efficiency is displayed
by its defensive rating (points allowed per possession). As for the offensive value in the
NBA between 1987–2009, the 22-year season average was 1.02 [39]. This increased to 1.08
in the 2019/2020 NBA season, so, on average, teams score approximately one point per
ball possession. When relating the offensive rating (points per possession) of professional
men’s 5v5 basketball to the maximum points that can be achieved during an attack, which
is three points (disregarding extreme game situations), it can be stated that the offensive
efficiency in 5v5 is currently approximately 35%. These indicators have not been examined
in 3x3 so far, so one of our goals is to examine this value and compare it to 5v5.

1.3. Strategic and Tactical Decision-making

Ball possession can end in a basketball game in three ways: a shot, a lost ball (turnover),
or a penalty shot. Considering a shot, players decide the value of the shot to be taken
depending on the team’s strategy, tactics, and the given situation. A long-range shot has
a higher value but lower rate of success, whilst a close shot is worth less but comes with
greater probability of success.

In certain game situations, players may think differently at different times in the
match. In contrast to the model of perfectly rational decisions, the phenomenon of loss
aversion [38] has been shown during the statistical analysis of the NBA games. NBA
players were found to take different risks depending on whether their team led or was at a
disadvantage in the game, i.e., they had different attitudes in shooting situations. Unlike
the model of rational decisions, risk-taking can also be influenced by the instantaneous
result of the game, so a different decision-making perspective can characterize the players’
decisions on the court.

Based on the statistical data of the analysis of 5v5 basketball games, it can be clearly
stated that due to the 1.5 ratio of two- and three-point shots, the number of attempts and
successes of three-point shots have become a determining factor [40]. This is based on the
change in the selection of shot locations in the NBA; over the past two decades, the number
of mid-range shots drastically decreased, while more-effective close shots and higher-value
long-range shots dominated [41].

Players prefer multi-point shooting whenever it is possible because, like all competitive
athletes, they strive to maximize their own performance by optimizing everything [41], be
it movement, decision-making, proper mental status, or any segment of their sport that can
affect their success.
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The player’s decisions with the ball are influenced by the number of times the player is
in a decision-making position. Compared to 5v5, there is significantly more ball possession
per player in 3x3 [6]. In 5v5, the ball-possession rate of the playmaker is the highest.
However, in 3x3, the smaller number of players and offensive time (shot clock) reduce
the role of the primary ball possessor. In 3x3, individual ball possession is more evenly
distributed within the team than in 5v5, and due to fewer players, the differences between
the role of posts are faded.

1.4. Aims

According to previous comparative-intensity and decision-making studies [1–6], both
in 5v5 and 3x3, shooting attempts are made from the same distances (due to the same court
lines), but shots are taken under different physiological influences. Therefore, the aim of
this study is to compare the two types of basketball in terms of shot selection, shooting
efficiency, ball possession, offensive rating, and relative offensive rating.

During the game, three and two points can be scored per ball possession in 5v5, two
and one points in 3x3, and the shot clock is 24 seconds in 5v5 and 12 seconds in 3x3. Based
on these rule differences, we assumed that offensive efficiency and shot efficiency differ
between the two basketball disciplines. Regarding the selection of shots, we assume that
the larger point difference achieved in 3x3 (5v5: 3/2 = 1.5x; 3x3: 2/1 = 2x) affects the
player’s decision mechanism. Furthermore, we assumed that due to the difference in the
rules between the disciplines, the different ratio of points available per ball possession
results in a difference in the ratio of close- and distant-shot attempts. Finally, we assumed
the relative-offensive-value difference between 3x3 and 5v5, from which we can conclude
the decision-making mechanism of the players, shows which aspects characterize them.

2. Materials and Methods
2.1. Data Collection

Data of the 2019 men’s Basketball World Cups (WC), both the 3x3 and 5v5 disciplines,
were collected from the official basketball website FIBA and by 3x3 WC video analysis.

From the 3x3 WC, data of 20 teams in 48 games were collected, while from the 5v5
WC, data of 32 teams in 92 games were available. Teams in each discipline were coded
separately; for instance, team USA had different codes in 3x3 and 5v5, appearing as different
teams. Games were grouped based on the score difference [23] and the outcome, yielding
six categories: close win, close loss, balanced win, balanced loss, unbalanced win, and
unbalanced loss (Table 1).

Table 1. Categorization of games based on score difference [23].

Category 3x3 5v5

Tie 1–4 1–9
Balanced 5–9 10–22
Unbalanced 10– 23–

2.2. Data Processing

The following variables were calculated from the raw dataset: possession, points per
possession, relative points per possession, shooting percentages for both the close- and
long-range shots, and the ratios of close- and long-range-shot attempts to all field-goal
attempts. For 5v5 and 3x3 basketball, possession (P) (Equation (2)) was calculated with
Oliver’s formula [31], which is used in NBA statistics:

P = FGA + TO − OR + 0.436 x FTA (2)
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where FGA is the number of field goal attempts, TO is the turnovers, OR is the offensive
rebounds, and FTA is the free-throw attempts. In addition, we also applied Oliver’s
offensive-rating formula (Equation (3)) to both basketball disciplines:

Offensive rating =
Points scored

possesion
(3)

Finally, we compared the relative offensive rating (Equation (4)) of the two disciplines,
which is the ratio of the points scored per ball possession to maximum points achievable
per ball possession. It can be calculated as follows:

Relative offensive rating =
Point/Possession

maximum achievable points from a possesion
(4)

In the case of 3x3 basketball, all games were manually analysed. Thus, in the previ-
ous equation, the exact number of possessions related to FTA was available. Points per
possession and relative points per possession (Equation (4)) were further calculated.

Statistical analysis was carried out in the R open-source (R 4.1.2, R Core Team, Vienna,
Austria) environment. Descriptive statistics are given in mean and standard error of mean
(SEM) (Table 2). Differences are indicated with mean and 95% confidence interval of mean
(95% CI). Data visualization was performed with a regular boxplot showing minimum,
lower quartile, median, upper quartile, and maximum, while outliners were marked with
dots. Mixed linear-regression models were constructed to analyse the research questions.
In these models, depending on the research question, fixed factors were the discipline of
basketball and range of the shots. Random effects were considered in all cases for team
and game type, allowing for both random intercept and slope. Groups defined by the fixed
factors were compared using planned comparisons with one-step p-value correction. The
level of significance was set at α = 0.05 in all cases.

3. Results
3.1. Descriptive Data

The parameters used during the analysis are presented in Table 2.

Table 2. Descriptive data of considered parameters (mean ± SEM).

5v5 (n = 184) 3x3 (n = 96)

points scored 79.5 (1) 16.8 (0.4)
possession 76.6 (0.4) 30.3 (0.5)
offensive rating 1.04 (0.01) 0.55 (0.02)
relative offensive rating 34.7% (0.4%) 27.6% (0.8%)
overall shooting efficiency 44.5% (0.6%) 41.5% (1,1%)
close-shot efficiency 50.9% (0.7%) 54.2% (1.5%)
long-range-shot efficiency 33.8% (0.8%) 25.2% (1.5%)
close shots/overall shot attempts 62.3% (0.6%) 55.7% (1.2%)
long-range shots/overall shooting attempts 37.7% (0.6%) 44.3% (1.2%)

3.2. A Comparison of Relative Offensive Rating

To compare relative offensive ratings between the two disciplines, the mixed linear
model was specified with fixed effect of the discipline. The model showed that discipline
affected relative offensive rating (F(1, 5.1) = 36.8, p = 0.002). In the 5v5 WC, the relative
offensive rating was greater than that of the 3x3 WC, with an average of 7.1% higher
(95% CI: 4.8%–9.3%) (Figure 2).
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Figure 2. Relative offensive rating regarding basketball discipline.

3.3. A Comparison of Shooting Efficiency

Shooting efficiency was analysed across disciplines, ranges, and their combination. For
that, the mixed linear model contained discipline, range, and their interaction as fixed ef-
fects. According to the model, shooting efficiency was affected by range (F(1, 510.1) = 619.3,
p < 0.001) and the interaction of range and discipline (F(1, 510.1) = 41.6, p < 0.001) but not dis-
cipline alone (F(1, 13.2) = 3.3, p = 0.094). Pairwise comparison revealed that overall shooting
efficiency did not differ between the disciplines (Figure 3A). However, shooting efficiency
for close–mid-range shots was 21.4% greater than long-range shots (95% CI: 18.6%–24.1%,
p < 0.001) (Figure 3B). In the case of discipline-range interactions, only the same ranges were
contrasted between the disciplines. Close–mid-range shots did not show any difference
(3x3: (54.2 ± 1.5)%, 5v5: (50.9 ± 0.7)%, p = 0.131) between the two disciplines, while long-
range shots were 8.6% better in the 5v5 discipline than in the 3x3 one (95% CI: 4.5%–12.7%,
p < 0.001) (Figure 3C).

Int. J. Environ. Res. Public Health 2022, 19, 15137 7 of 12 
 

 

 

Figure 2. Relative offensive rating regarding basketball discipline. 

3.3. A Comparison of Shooting Efficiency 

Shooting efficiency was analysed across disciplines, ranges, and their combination. 

For that, the mixed linear model contained discipline, range, and their interaction as fixed 

effects. According to the model, shooting efficiency was affected by range (F(1, 510.1) = 

619.3, p < 0.001) and the interaction of range and discipline (F(1, 510.1) = 41.6, p < 0.001) 

but not discipline alone (F(1, 13.2) = 3.3, p = 0.094). Pairwise comparison revealed that 

overall shooting efficiency did not differ between the disciplines (Figure 3A). However, 

shooting efficiency for close–mid-range shots was 21.4% greater than long-range shots 

(95% CI: 18.6%–24.1%, p < 0.001) (Figure 3B). In the case of discipline-range interactions, 

only the same ranges were contrasted between the disciplines. Close–mid-range shots did 

not show any difference (3x3: (54.2 ± 1.5)%, 5v5: (50.9 ± 0.7)%, p = 0.131) between the two 

disciplines, while long-range shots were 8.6% better in the 5v5 discipline than in the 3x3 

one (95% CI: 4.5%–12.7%, p < 0.001) (Figure 3C). 

 

Figure 3. Shooting percentage regarding basketball discipline (A), range of shot (B), and their inter-

action (C). 

Figure 3. Shooting percentage regarding basketball discipline (A), range of shot (B), and their
interaction (C).



Int. J. Environ. Res. Public Health 2022, 19, 15137 8 of 12

3.4. A Comparison of Selection of Shots

Shots selection by means of ratio of close–mid- and long-range-shot attempts to all field
attempts was modelled with a mixed linear model, where range and discipline-range inter-
actions were the fixed effects. The percentage of all field-goal attempts was affected by range
(F(1, 556) = 459.2, p < 0.001) and the interaction of range and discipline (F(1, 556) = 60.6,
p < 0.001). The overall percentage of close–mid-range shots was (52% ± 0.7%) higher
than long range shots, with an average of 21.3% higher (95% CI: 19.2%–23.3%, p < 0.001)
(Figure 4A). In the case of the 5v5 discipline, the percentage of long-range-shot attempts
from all field-goal attempts was lower than in 3x3, with an average of 6.5% lower (95% CI:
3.9%–9.2%, p < 0.001) (Figure 4B).
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4. Discussion

The innovation of our study is the comparison of the two types of basketball (3x3 and
5v5) from a whole new perspective. One of the aims of our study is to reveal whether
there is a difference between 5v5 and 3x3 in the players’ shot selection and efficiency. The
other aim of our study is to investigate whether the different value ratios yield different
proportions of close- and long-range-shot attempts. Through these results, the offensive
efficiency and relative offensive value of the two disciplines was determined, which made
the two basketball forms comparable in terms of offensive efficiency. Due to the differences
in the rules, we assumed that the difference in the maximum point value per possession
affects the players’ shot selection. We examined the areas of study from which the two
basketball forms can be compared. The analysis of the variables revealed important game
statistics regarding the players’ decision-making and the change in their behaviour when
the game rules, conditions, and environment change.

For our research, we used basketball-game statistical indicators and examined ball
possession and points scored, the ratio of relative offensive rating, shooting efficiency, shot
selection, and long-range and close shots in the two disciplines.

4.1. Relative Offensive Rating

The maximum points that can be scored during an offense are three points in 5v5
(except in extreme cases, such as a free throw made for a foul committed after a long-
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range shot made), while it is two points in 3x3. In our research, we applied the offensive
rating (used for the effectiveness of the offenses in the 5v5 games) for 3x3 games as well,
but for the sake of better comparison, we used the relative offensive rating based on the
different scoring in the two disciplines. In 5v5, the possession of the ball was approximately
77 (76.6 ± 0.4) per game, while the average score of a team was nearly 80 points (79.5 ± 1),
which shows an offensive rating of 1.04 (± 0.01) and confirms the previously measured
1.02 offensive rating [33,41]. In 3x3, the ball possession was nearly 30 (30.3 ± 0.5) per game,
of which the teams scored an average of 16.6 (± 0.4) points, resulting in a 0.55 (± 0.02)
offensive rating. This shows that in 3x3 basketball, teams scored an average of one point
per two ball possessions. Comparing the relative offensive ratings of the two disciplines,
the 5v5 offensive efficiency index was 35% (34.7% ± 0.4%), which means that the teams
scored approximately one point out of three points per ball possession. This rating was
27% (27.6% ± 0.8%) in 3x3, so it can be stated that 5v5 has a significantly higher efficiency
index than 3x3.

4.2. Shooting Efficiency

In terms of the effectiveness of all shots, there was no significant difference between
the two basketball sports (5v5: 44.5% ± 0.6%; 3x3: 41.5% ± 1.1%). In 3x3, the efficiency
of close shots is better than in 5v5 (5v5: 50.9% ± 0.7%; 3x3: 54.2% ± 1.5%). Based on our
conclusion, the difference exists due to the fewer players and thus the larger usable area
per player, as found in previous research [5]. In 3x3, attackers have more area to attack the
basket or get into a close shooting position during off-ball moves.

There was a significant difference in the effectiveness of long-range shots in the
study. Confirming the results of previous studies [3,4], the results also show more long-
range-shot attempts in 3x3, but in 5v5, players shoot more effectively from a long range
(5v5: 33.8% ± 0.8%; 3x3: 25.2% ± 1.5%). In 5v5, every third long shot is successful, while
only every fourth in 3x3, which can be explained in 5v5 by the longer shot clock and thus
the tactically more rational selection of the appropriate shooting position. More frequent
but less effective shots can still be a rational strategy in 3x3, since the value difference in
the two types of shots (close and long-range) is greater than in 5v5.

4.3. Shot Selection

Considering the statistical data used in the previous [3,4] and current analysis, it
can be clearly stated that the number and efficiency of long-range shots have become a
determining factor for either 5v5 or 3x3 basketball games. In today’s men’s basketball
teams, it can be observed that almost every team has a centre that regularly experiments
with long-range shots [39]. This is even more typical in 3x3 basketball since differences
decrease between positions [6] and there are significantly more ball possessions per player
in 3x3 [6]. Due to the above, there is a difference between the two disciplines in terms of
shot selection too. In 5v5, approximately every third shot is made from a long distance
(37.7% ± 0.6%), while in 3x3, it is almost every second shot (44.3% ± 1.2%). Regarding the
selection of shots, based on the results of a comparison, we can state that players select the
higher-value shot more times in 3x3.

The limitations of this study are that the comparison does not consider different court
sizes, shot selections made in different periods of the games or of the shot clock, and the
relative position of the defender and of the shooter during shot selection. Therefore, in
terms of these, further research is suggested comparing the shots, especially long-range
shots, which may explain the differences in shot selection of offensive players between 5v5
and 3x3. In addition, research can be conducted with professional female players so the
genders can also be compared.
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5. Conclusions

Based on the results, we found that changes in game conditions and rules affect
player’s thinking, behaviour, and decision-making on the court during the game. In the
comparison, in terms of overall shots, we found a significant difference between 5v5 and
3x3 in the shot selection, specifically in the ratio and efficiency of long-range. In 5v5, long-
range (three-point) shots have increased in number and effectiveness in basketball games
over the decades [39]. Based on the trends, further growth is expected, but longer-term
strategies are also expected to change, as long-range shots systematically promise better
results for attackers [39] than close-range shots. The results also proved this: in 3x3, the
point value of the long-range shot is double compared to the close shot, which motivates
the players to shoot more from outside the arc.

Confirming previous results [3,4], the effectiveness of long-range shots is better in 5v5,
but players select long-range shots more often in 3x3 compared to overall shots. As a result,
it can be stated that the offensive efficiency of 5v5 is better than in 3x3. This is proven by
the difference in offensive value. Compared to the maximum points that can be achieved
per possession, this value in 5v5 is approximately one point per possession (confirming
previous results [38,39]), while in 3x3, this value is one point per two possessions. Using
these data, we were able to compare the two disciplines in terms of offensive efficiency,
which we named relative offensive value. As a result, we found a significant difference
between the relative offensive value, which was 34.7% (± 0.4%) in 5v5 and 27.6% (± 0.8%)
in 3x3, which proves that the offensive efficiency is better in 5v5 than in 3x3.

In 3x3, the shorter shot clock and reduction in the number of players require particu-
larly high-speed inertial movement within a limited distance, which results in a relatively
high physiological response [5] than in 5v5. In this environment, the players must decide
to create a suitable shooting position and to make a shot. Instead of 24 seconds (5v5),
12 seconds (3x3) are available to set up a shooting position, which means that the prepara-
tory movements must be performed faster than in 5v5. Additionally, it also complicates the
decision-making situation of the players that the constant change of offensive–defensive
roles and unpredictable environment [7] require constant concentration. Therefore, the
players’ shot selection, in addition to information processing, is characterized by ecological
dynamics and a naturalistic decision-making perspective [11]. Due to the 3x3 games being
more intense compared to 5v5, according to the ecological dynamics perspective, the deci-
sions made under higher intensity are made during continuous interactions between the
performer and the environment. The behaviour of the players and the team is influenced
by the constant contact within the team and adaptation to the opponent [14–17], which
limit decision-making so that the decisions are determined by the structure of the team, the
environment, and the player’s abilities. The natural decision-making [18,19] approach is
confirmed by time-limited situations (shorter shot clock), which are decisions made under
pressure due to constantly changing game situations. The differences between the players’
shot selection and effectiveness suggest that the differences between the game rules of the
two basketball disciplines influence the players’ decision-making.

Author Contributions: Conceptualization, Z.B.; Methodology, K.T.; Resources, G.C.; Data curation,
K.T.; Writing—review & editing, T.S. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was approved by the Institutional Research Ethics
Committee of Hungarian University of Sports Science (TE-KEB/32/2022).

Informed Consent Statement: Not applicable.

Data Availability Statement: Data are available upon reasonable request to the corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.



Int. J. Environ. Res. Public Health 2022, 19, 15137 11 of 12

References
1. Sampaio, J.; Abrantes, C.; Leite, N. Power, heart rate and perceived exertion responses to 3x3 and 4 × 4 basketball small-sided

games. Rev. De Psicol. Del Deporte 2009, 18, 463–467.
2. Sampaio, J.; Gonçalves, B.; Rentero, L.; Abrantes, C.; Leite, N. Exploring how basketball players’ tactical performances can be

affected by activity workload. Sci. Sport 2013, 29, e23–e30. [CrossRef]
3. Erculj, F.; Vidic, M.; Leskosek, B. Shooting efficiency and structure of shooting in 3x3 basketball compared to 5v5 basketball. Int. J.

Sport Sci. Coach. 2020, 15, 91–98. [CrossRef]
4. Ferioli, D.; Rampinini, E.; Conte, D.; Rucco, D.; Romagnoli, M.; Scanlan, A. Physical demands during 3×3 international male

and female basketball games are partially impacted by competition phase but not game outcome. Biol. Sport 2022, 40, 377–387.
[CrossRef]

5. Herrán, T.; Usabiaga, O.; Castellano, J. Comparación del perfil físico entre 3x3 y 5 × 5 en baloncesto formative, Physical Profile
Comparison Between 3×3 and 5×5 Basketball Training. Int. J. Med. Sci. Phys. Act. Sport 2017, 17, 435–447.

6. McCormick, B.T.; Hannon, J.C.; Newton, M.; Shultz, B.; Miller, N.; Young, W. Comparison of Physical Activity in Small-Sided
Basketball Games versus Full-Sided Games. Int. J. Sport. Sci. Coach. 2012, 7, 689–698. [CrossRef]

7. International Basketball Federation (FIBA). Available online: https://www.fiba.basketball (accessed on 15 July 2022).
8. Gréhaigne, J.-F.; Godbout, P. Tactical Knowledge in Team Sports from a Constructivist and Cognitivist Perspective. Quest 1995,

47, 490–505. [CrossRef]
9. Gréhaigne, J.-F.; Godbout, P.; Bouthier, D. The Foundations of Tactics and Strategy in Team Sports. J. Teach. Phys. Educ. 1999,

18, 159–174. [CrossRef]
10. Passos, P.; Cordovil, R.; Fernandes, O.; Barreiros, J. Perceiving affordances in rugby union. J. Sports Sci. 2012, 30, 1175–1182.

[CrossRef] [PubMed]
11. Correia, V.; Araújo, D.; Cummins, A.; Craig, C.M. Perceiving and acting upon spaces in a VR rugby task: Expertise effects in

affordance detection and task achievement. J. Sport Exerc. Psychol. 2012, 34, 305–321. [CrossRef] [PubMed]
12. Ashford, M.; Abraham, A.; Poolton, J. Understanding a Player’s Decision-Making Process in Team Sports: A Systematic Review

of Empirical Evidence. Sports 2021, 9, 65. [CrossRef] [PubMed]
13. Mann, D.T.; Williams, A.M.; Ward, P.; Janelle, C.M. Perceptual-Cognitive Expertise in Sport: A Meta-Analysis. J. Sport Exerc.

Psychol. 2007, 29, 457–478. [CrossRef] [PubMed]
14. Passos, P.; Araújo, D.; Davids, K.; Shuttleworth, R. Manipulating Constraints to Train Decision Making in Rugby Union. Int. J.

Sports Sci. Coach. 2008, 3, 125–140. [CrossRef]
15. Williams, A.M.; Davids, K. Visual Search Strategy, Selective Attention, and Expertise in Soccer. Res. Q. Exerc. Sport 1998,

69, 111–128. [CrossRef] [PubMed]
16. Greenwood, D.; Davids, K.; Renshaw, I. The role of a vertical reference point in changing gait regulation in cricket run-ups. Eur. J.

Sport Sci. 2016, 16, 794–800. [CrossRef]
17. Warren, W.H. The dynamics of perception and action. Psychol. Rev. 2006, 113, 358–389. [CrossRef]
18. Klein, G.A.; Calderwood, R.; Clinton-Cirocco, A. Rapid Decision Making on the Fire Ground. Proc. Hum. Factors Ergon. Soc. Annu.

Meet. 1986, 30, 576–580. [CrossRef]
19. Klein, G.; Calderwood, R.; Clinton-Cirocco, A. Rapid Decision Making on the Fire Ground: The Original Study Plus a Postscript.

J. Cogn. Eng. Decis. Mak. 2010, 4, 186–209. [CrossRef]
20. Basevitch, I.; Tenenbaum, G.; Filho, E.; Razon, S.; Boiangin, N.; Ward, P. Anticipation and Situation-Assessment Skills in Soccer

Under Varying Degrees of Informational Constraint. J. Sport Exerc. Psychol. 2020, 42, 59–69. [CrossRef]
21. Klatt, S.; Noël, B.; Musculus, L.; Werner, K.; Laborde, S.; Lopes, M.C.; Greco, P.J.; Memmert, D.; Raab, M. Creative and Intuitive

Decision-Making Processes: A Comparison of Brazilian and German Soccer Coaches and Players. Res. Q. Exerc. Sport 2019,
90, 651–665. [CrossRef]

22. Musculus, L. Do the best players “take-the-first”? Examining expertise differences in the option-generation and selection
processes of young soccer players. Sport Exerc. Perform. Psychol. 2018, 7, 271–283. [CrossRef]

23. Magnaguagno, L.; Hossner, E.-J. The impact of self-generated and explicitly acquired contextual knowledge on anticipatory
performance. J. Sports Sci. 2020, 38, 2108–2117. [CrossRef] [PubMed]

24. Vaeyens, R.; Lenoir, M.; Williams, A.M.; Philippaerts, R.M. Mechanisms Underpinning Successful Decision Making in Skilled
Youth Soccer Players: An Analysis of Visual Search Behaviors. J. Mot. Behav. 2007, 39, 395–408. [CrossRef] [PubMed]

25. Williams, A.M.; Ford, P.R.; Eccles, D.W.; Ward, P. Perceptual-cognitive expertise in sport and its acquisition: Implications for
applied cognitive psychology. Appl. Cogn. Psychol. 2010, 25, 432–442. [CrossRef]

26. Williams, A.M.; Ward, P. Anticipation and decision making: Exploring new horizons. In Handbook of Sport Psychology; Tenenbaum,
G., Eklund, R.C., Eds.; John Wiley & Sons: New York, NY, USA, 2007; pp. 203–223.

27. Lorains, M.; Ball, K.; MacMahon, C. Expertise differences in a video decision-making task: Speed influences on performance.
Psychol. Sport Exerc. 2013, 14, 293–297. [CrossRef]

28. Tenenbaum, G.; Levy-Kolker, N.; Sade, S.; Liebermann, D.G.; Lidor, R. Anticipation and confidence of decisions related to skilled
performance. Int. J. Sport Psychol. 1996, 27, 293–307.

29. Sterbenz, T. Teljesítményértékelés a professzionális kosárlabdában. Vez. Bp. Manag. Rev. 2007, 38, 35–41. [CrossRef]

http://doi.org/10.1016/j.scispo.2013.05.004
http://doi.org/10.1177/1747954119887722
http://doi.org/10.5114/biolsport.2023.116012
http://doi.org/10.1260/1747-9541.7.4.689
https://www.fiba.basketball
http://doi.org/10.1080/00336297.1995.10484171
http://doi.org/10.1123/jtpe.18.2.159
http://doi.org/10.1080/02640414.2012.695082
http://www.ncbi.nlm.nih.gov/pubmed/22681567
http://doi.org/10.1123/jsep.34.3.305
http://www.ncbi.nlm.nih.gov/pubmed/22691396
http://doi.org/10.3390/sports9050065
http://www.ncbi.nlm.nih.gov/pubmed/34067590
http://doi.org/10.1123/jsep.29.4.457
http://www.ncbi.nlm.nih.gov/pubmed/17968048
http://doi.org/10.1260/174795408784089432
http://doi.org/10.1080/02701367.1998.10607677
http://www.ncbi.nlm.nih.gov/pubmed/9635326
http://doi.org/10.1080/17461391.2016.1151943
http://doi.org/10.1037/0033-295X.113.2.358
http://doi.org/10.1177/154193128603000616
http://doi.org/10.1518/155534310X12844000801203
http://doi.org/10.1123/jsep.2019-0118
http://doi.org/10.1080/02701367.2019.1642994
http://doi.org/10.1037/spy0000123
http://doi.org/10.1080/02640414.2020.1774142
http://www.ncbi.nlm.nih.gov/pubmed/32501176
http://doi.org/10.3200/JMBR.39.5.395-408
http://www.ncbi.nlm.nih.gov/pubmed/17827116
http://doi.org/10.1002/acp.1710
http://doi.org/10.1016/j.psychsport.2012.11.004
http://doi.org/10.14267/VEZTUD.2007.01.05


Int. J. Environ. Res. Public Health 2022, 19, 15137 12 of 12

30. Hughes, M.; Franks, I.M.; Dancs, H. Essentials of Performance Analysis in Sport, 3rd ed.; Routledge: New York, NY, USA, 2020;
pp. 174–183.

31. Oliver, D. Basketball on Paper: Rules and Tools for Performance Analysis; Potomac Books Inc.: Dulles, VA, USA, 2004.
32. Hollinger, J. Pro Basket Forecast; Potomac Books Inc.: Dulles, VA, USA, 2005.
33. Csátaljai, G.; O’Donoghue, P.G.; Hughes, M.; Dancs, H. Performance indicators that distinguish winning and losing teams in

basketball. Int. J. Perform. Analysis. Sport 2009, 9, 60–66. [CrossRef]
34. Csátaljai, G.; James, N.; Huges, M.; Dancs, H. Performance differences between winning and losing basketball teams during close,

balanced and unbalanced quarters. J. Hum. Sport Exerc. 2012, 7, 356–364. [CrossRef]
35. Conte, D.; Straigis, E.; Clemente, F.M.; Gomez, M.-A.; Tessitore, A. Performance profile and game-related statistics of FIBA 3×3

Basketball World Cup 2017. Biol. Sport 2019, 36, 149–154. [CrossRef]
36. Ruano, G.M.A.; Calvo, L.A.; Toro, O.E. Differences between winning and losing under-16 male basketball teams. In Performance

Analysis of Sport VII; Dancs, H., Hughes, M.D., O’Donoghue, P., Eds.; CPA Press: Cardiff, UK, 2006; pp. 142–149.
37. Calvo, A.L.; Ruano, M.A.G.; Ortega, E.; Ibanez, S.J.; Sampaio, J. Game Related Statistics Which Discriminate Between Winning

and Losing Under-16 Male Basketball Games. J. Sports Sci. Med. 2010, 9, 664–668.
38. Berri, D.J.; Schmidt, M.B. Stumbling on Wins; Pearson Education Inc.: Hoboken, NJ, USA, 2010; pp. 141–149.
39. Boros, Z.; Sterbenz, T. Középjátékosok, centerek távoli dobásainak jelentősége, avagy ma már mindenkinek van hárompontos
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