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Abstract

Background Little is known about which indicators of performance elite athlete coaches (i.e., professional coaches who
coach at the national or international levels) consider to be important for basketball.

Objective Using a Delphi procedure, the aim of this study was to identify the non-game performance indicators elite athlete
coaches consider to be important for the recruitment/selection of basketball players.

Methods Ninety elite athlete coaches (basketball coaches (n=71) and strength/conditioning coaches (n=19) who coached
men (n=60), women (n=23), or both (n="7)), employed in 23 countries across six continents, participated in a three-round
online Delphi survey. Round 1 asked coaches to identify the non-game performance indicators (i.e., measures other than game
statistics) they currently used (or would like to use) for player recruitment/selection, with common indicators combined into
single indicators. Round 2 asked coaches to rate the importance of each performance indicator using a Likert scale (range:
0=no importance whatsoever to 10 =extremely important). Round 3 asked coaches to identify the single best test measure
for each indicator rated > 6 (i.e., important to extremely important) in Round 2. Results were reported descriptively.
Results A total of 608 responses (344 after removal of duplicates) were reported in Round 1, which were collapsed into 35
indicators, all of which were rated as ‘important’ in Round 2. Psychological and game intelligence indicators were typically
rated as very important to extremely important (i.e., median=9), with physical fitness and movement skills typically rated
as very important (i.e., median = 8). For most indicators, coach observation was identified as the best test measure, with
unique objective performance/anthropometric tests identified for all physical fitness indicators.

Conclusion This study identified a range of psychological, game intelligence, physical fitness, and movement skill indica-
tors that were considered by elite athlete coaches to be important to extremely important for the recruitment/selection of
basketball players. These findings may inform the development of a basketball-specific test battery for recruiting/selecting
and monitoring players.

performance is a ‘performance indicator’ [2]. Performance
indicators include both non-game indicators (e.g., anthropo-
metric, physiological, skill) and game (box score) statistics

1 Introduction

The success of elite athletes depends on numerous factors,

including anthropometric, physiological, psychological, skill
(technical/tactical), social, and emotional factors [1]. Any
measured factor that defines an aspect of successful sporting
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collected over multiple games or an entire season (e.g., the
number of field goals attempted, total points scored) [3].
While game statistics are commonly used to assess cur-
rent performance [4] and to predict future performance [5],
elite athlete coaches (i.e., professional coaches who coach
at the national or international levels) also use established
test batteries to help recruit/select and monitor players. In
basketball, for example, the National Basketball Association
(NBA) Combine [6] and the Basketball Australia test batter-
ies [7] have been used to assess the physical and technical
abilities of basketball players. Collectively, these test batter-
ies include acceptable, feasible, ecologically valid, widely
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In sport, a ‘performance indicator’ is any measured fac-
tor that defines an aspect of successful performance, and
includes both non-game factors and game (box score)
statistics. Little is known about which non-game perfor-
mance indicators elite athlete coaches (i.e., professional
coaches who coach at the national or international levels)
consider to be important for basketball.

Using a Delphi procedure, an international panel of elite
athlete coaches identified and then rated 35 unique non-
game performance indicators as ‘important’ (i.e.,>6 on
an 11-point Likert scale ranging from 0 =no importance
whatsoever to 10 =extremely important). Psychologi-
cal and game intelligence indicators were rated as more
important than physical fitness and movement skill
indicators.

Coach observation was most often identified as the sin-
gle best test measure for each indicator.

These findings have implications for the development of
a basketball-specific test battery for recruiting/selecting
and monitoring players.

used, and scalable measures of a range of physical (e.g.,
body size/proportions, physical fitness, fundamental move-
ment skills) and technical abilities (e.g., basketball-specific
skills, game play through scrimmages) [6, 7]. While some
of these non-game performance indicators discriminate
between basketball players at different competitive stand-
ards [8—12] and correlate with game statistics [6, 9, 13-18],
there is currently no consensus among elite athlete coaches
as to which performance indicators are important for the
recruitment/selection of basketball players [19].
Successful talent recruitment is challenging due to the
multidimensional nature of sport, with coaches often rely-
ing on their knowledge and perceptions of players, or their
instinct, to make decisions [19]. Coach opinion has been
shown to be effective when evaluating an athlete’s abil-
ity, for both identifying and differentiating players across a
range of skills and competitive standards in both team (e.g.,
basketball [20], rugby league [21], American football [22],
soccer [23], volleyball [24]) and individual sports (e.g.,
gymnastics [25], swimming [26], skiing [27], orienteer-
ing [28]). Specific to basketball, there are objective, non-
game performance measures (e.g., speed, vertical jump,
height) that are positively associated with subjective coach
rankings of ability among elite junior players [29]. At the
professional level (e.g., in the NBA), coach observation of
basketball scrimmages is used as a key selection tool [6].

Similar findings have been observed in other sports such
as soccer, with evidence indicating that the combination of
subjective coach/scout assessments and objective multidis-
ciplinary measures (e.g., physical, psychological) is optimal
for talent recruitment [30, 31]. Furthermore, in team sports
such as rugby and soccer, psychological, tactical/technical
skills, and cognitive indicators are considered by coaches as
relatively more important for talent recruitment compared to
physiological and anthropometric indicators [21, 32].
Using a Delphi procedure, the aim of this study was to
identify the non-game performance indicators elite athlete
coaches consider to be important for the recruitment/selec-
tion of basketball players. Developed at the RAND Corpo-
ration in the 1950s [33], the Delphi procedure is a system-
atic expert consensus methodology for gathering the most
reliable consensus of opinion from a group of independent
experts over multiple rounds [34]. Delphi is often used to
achieve a consensus among a large number of experts who
cannot meet simultaneously for logistic or economic rea-
sons [35]. The results of this Delphi study could inform the
development of a basketball-specific test battery for recruit-
ing/selecting and monitoring players and could help guide
more meaningful and focused basketball-specific research.

2 Methods
2.1 Overview

This study employed a Delphi procedure, a qualitative
research approach that is appropriate for research questions
that cannot be answered with complete certainty, but rather
by the subjective opinion of a group of informed experts
[36]. The use of the Delphi procedure has increased in pop-
ularity in recent decades, with online delivery commonly
used [37]. Delphi has been used in the sport/exercise sci-
ences for talent recruitment in sport [21, 32, 38] and dance
[39], and for the selection of fitness-performance tests [40].
It is feasible for surveying large numbers of participants,
with participant anonymity helping to avoid persuasion and
group consensus thinking [41]. This study was approved by
the University of South Australia’s Human Research Eth-
ics Committee (HREC-0000035180) and was performed
in accordance with the standards of ethics outlined in the
Declaration of Helsinki.

2.2 Sampling Procedures and Participants

Elite athlete coaches were defined as professional basketball
or strength/conditioning coaches (head, associate, or assis-
tant coaches) with a minimum of 1 year of coaching experi-
ence at the senior national (i.e., club coach in a country’s
highest senior league) or international level (i.e., national
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coach in an International Basketball Federation (FIBA) tour-
nament or Olympic Games) within the past 5 years (from
initial recruitment). Participant coaches were identified from
as many of the 215 FIBA countries as possible through the
following steps:

(a) Basketball South Australia coaching networks;

(b) Coaches comprising the World Association of Basket-
ball Coaches (WABC) Executive Committee (https://
wabc.fiba.com/about-wabc/);

(c) US college basketball coaches from university web-
sites;

(d) Coaches listed in professional league websites;

(e) Personal contacts; and

(f) Referrals from other identified elite athlete coaches.

Using purposive sampling, 3194 coaches were invited to
participate in the online Delphi survey via email across the
2-month recruitment period. Of these, 113 coaches accepted
the invitation, with 12 asking for more details, resulting in
125 coaches being sent a link to Round 1. A total of 90
coaches completed Round 1, with 81 and 56 coaches com-
pleting Rounds 2 and 3, respectively. Table 1 shows the
national leagues and international competitions from which
the participant coaches were recruited. Figure 1 shows the
number of participant coaches who were invited to partici-
pate and those who accepted.

2.3 Survey Process

This Delphi study comprised three structured rounds each
involving data collection and analysis. The survey was
administered using the SurveyMonkey® online survey tool
(San Mateo, CA, USA), with each round open for 2 weeks
and separated by 1 week. Reminder emails were sent at
7 days, 3 days, and 1 day before each round closed (Fig. 1).
To commence each round, coaches were sent an email con-
taining a direct link to the online questionnaire. All rounds
were completed between September and November 2016.
Written consent was obtained from all coaches before the
start of the study.

2.3.1 Round 1

Round 1 required coaches to answer the question “what are
the non-game ‘performance indicators’ you currently use,
or would use if you had the time and resources, to assess
basketball performance and/or compare the ability of your
athletes?” We defined a non-game performance indicator
as any indicator a coach measures or quantifies outside of a
basketball game to rank players, assess potential, or to pre-
dict or monitor performance, including physiological, physi-
cal, technical, biomechanical, game intelligence, emotional,

psychological, or social indicators. Basketball statistics (e.g.,
total rebounds, points per game) were excluded as perfor-
mance indicators. In order to progress to Round 2, each par-
ticipant coach must have identified at least one performance
indicator in Round 1, provided a brief description of each
indicator identified, and/or the reason why they identified
the indicator.

Round 1 data were downloaded into an Excel spread-
sheet (Microsoft, Redmond, WA, USA) prior to analysis.
Two researchers (MR and GRT) independently reviewed all
performance indicators identified in Round 1 and combined
common indicators into unique (summary) indicators (based
on participant coaches’ comments and common naming con-
ventions, e.g., “speed”, “quickness”, and “sprint” were col-
lectively called “speed”), with consensus required for final
inclusion. The final list of unique performance indicators
that summarized the coach-reported indicators is shown
in Appendix S1 in the Electronic Supplementary Material
(ESM). When necessary, discrepancies between researchers
were resolved by a third researcher (RGE) prior to reach-
ing consensus. Prior to Round 2, participant coaches were
informed that the list of indicators from Round 1 was col-
lapsed, with common indicators represented as single indi-
cators, and that the indicators reported in Round 2 may dif-
fer from those that they identified in Round 1. Participant
coaches were given 3 days to proof these indicators and to
suggest possible changes. Only one email response was
received, with no change made following review by study
authors.

2.3.2 Round 2

In Round 2, coaches were asked to review all Round 1 indi-
cators and to rate the importance of each using an 11-point
Likert scale (0 =no importance whatsoever, 2 =very lit-
tle importance, 4 =moderately important, 6 =important,
8 =very important, and 10 =extremely important). Round
2 responses were collated and descriptively summarized
using the median and the interquartile range (IQR). We
used Spearman’s rank correlation coefficients to calculate
the strength of the association between the ratings of differ-
ent types of coaches (e.g., basketball coaches vs. strength/
conditioning coaches, coaches of male players vs. coaches
of female players). The magnitude of correlation was inter-
preted as negligible (r,<0.10), weak (r,=0.10-0.29), mod-
erate (r,=0.30-0.49), strong (r,>0.50-0.69), very strong
(r,>0.70-0.89), or nearly perfect (r,>0.90) [42]. Because
our aim was to identify the non-game performance indica-
tors elite athlete coaches consider to be important, only indi-
cators with a median of > 6 (i.e., rated as at least ‘important’)
were carried forward to Round 3.
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Table 1 Leagues/competitions from which elite athlete coaches (n=90) who participated in Round 1 were identified

League/competition n
Australian Basketball Centre of Excellence (COE) 1
National Basketball League (NBL) (including the Australian and New Zealand NBL) 5
Women’s National Basketball League (WNBL) 3
National collegiate competitions Association of Christian College Athletics (ACCA) 1
Canadian Collegiate Athletic Association (CCAA) 3
National Collegiate Athletic Association (NCAA) 30

National Association of Intercollegiate Athletics (NAIA)
United States Collegiate Athletic Association (USCAA)
National Junior College Athletic Association (NJCAA)
National Christian College Athletic Association (NCCAA)

National Basketball Association (NBA)
Women’s National Basketball Association (WNBA)
Chinese Basketball Association (CBA)
Serbian Basketball League (KLS)
Portuguese Basketball Association (LPB)
(German) Basketball Bundesliga (BBL)
Turkish Basketball Superleague (BSL)
National French Pro League (LNB Pro A)
Finnish Basketball League (Korisliiga)
Austrian Basketball League (OBL)
Italian League (LBA)

Slovakian Extraliga

EuroLeague

Coaches representing their country at inter-
national events

FIBA Eurocup

Olympics

World University Games

FIBA European Championships
FIBA Asian Championships
FIBA African Championships
FIBA World Championships
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n number of coaches

2.3.3 Round 3

In Round 3, coaches were asked to identify the single best
test measure for each indicator carried forward from Round
2. In order to be counted as participating in Round 3, each
coach must have identified at least one test measure for at
least one indicator. Round 3 responses were collated and
descriptively summarized using the mode.

3 Results
3.1 Participant Demographics
Ninety professional coaches, employed in 23 countries

across six continents, participated in Round 1, with 46%
(41/90) having coached a US college team (e.g., National

Collegiate Athletic Association (NCAA), National Asso-
ciation of Intercollegiate Athletics (NAIA)), 23% (21/90)
having coached a professional national league team (e.g.,
NBA, Women’s National Basketball Association (WNBA),
National Basketball League (NBL)), and 31% (28/90) hav-
ing coached a national team in international competition
(e.g., FIBA Championships, Olympic Games) (see Table 2).
While these percentages were broadly similar across all Del-
phi rounds, only 62% (56/90) of coaches, employed in 19
countries, completed all three rounds. Table 3 indicates the
country of employment for the participant coaches across
all Delphi rounds, while Fig. 2 visualizes the countries of
employment of those who completed Round 3. Participant
coaches included basketball coaches (n="71) and strength/
conditioning coaches (n=19) who coached men (n=60),
women (n=23), or both (n=7).
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Fig. 1 Elite athlete coach
recruitment and participation
summary
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Round 3
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(n=81)

e Completed (n = 56)

3.2 Round 1

In Round 1, coaches reported 608 performance indicators,
with some reporting specific test measures (e.g., the vertical
jump) and others reporting underlying constructs (e.g., lower
body muscular power). Eight per cent (50/608) of responses
were excluded as they were not considered to have indicated
basketball performance (e.g., religion, family, box score
statistics, training loads, in-game player tracking). After
de-duplication, 344 responses remained and were reduced
by combining common indicators into 35 unique indicators
across four broad categories—Physical Fitness (n=15),
Psychological (n=14), Movement Skills (n=4), and Game
Intelligence (n=2)—by consensus. The following unique

indicators were carried forward to Round 2 (see Appendix
S2 in the ESM for broad definitions of each performance
indicator):

Table2 Elite athlete coaches’ self-reported highest competitive
standard as a frequency (and percentage) of the total number of
coaches

Competitive standard Round 1 Round 2 Round 3

Collegiate 41 (45.6%) 37 (45.7%) 20 (35.7%)
Professional (national) league 21 (23.3%) 18 (22.2%) 14 (25.0%)
International 28 (31.1%) 26 (32.1%) 22(39.3%)
Total 90 81 56




M. Rogers et al.

e Physical fitness: Aerobic endurance, agility, anaerobic
endurance, anaerobic power, anthropometry, athleticism/
fitness, body composition, flexibility, injury history, mus-
cular endurance, muscular strength, muscular power,
reaction time, speed, and speed endurance;

e Psychological: Attitude, character, coachability, commu-
nication, competitiveness, confidence, emotional control,
leadership, mental health/cognition, motivation, resil-
ience/toughness, responsibility, team player, and work
ethic;

e  Movement skills: Balance/stability, general, locomotor,
and object control; and

e Game intelligence: Basketball intelligence and decision
making.

Table 3 Country of employment for the elite athlete coaches who
completed each Delphi round

Country FIBA rank  Frequency (percentage)

Round 1 Round 2 Round 3
Australia 4 10 (11.1%) 8 (9.8%) 5(8.9%)
Bulgaria 65 1(1.1%) 1(1.2%) 1(1.7%)
Canada 7 3(3.3%) 3(3.7%) 3 (5.3%)
China 12 2 (2.2%) 2 (2.4%) 1(1.7%)
Croatia 14 1(1.1%) 1(1.2%) 0 (0.0%)
Finland 56 1(1.1%) 1 (1.2%) 1(1.7%)
France 3 1(1.1%) 1 (1.2%) 1(1.7%)
Germany 30 3(3.3%) 2 (2.4%) 2 (3.5%)
Great Britain 37 1(1.1%) 1 (1.2%) 0 (0.0%)
Greece 15 1(1.1%) 1(1.2%) 0 (0.0%)
Indonesia 74 1(1.1%) 1(1.2%) 1(1.7%)
Italy 17 4 (4.4%) 4 (4.9%) 4 (7.1%)
Maldives *>133 1(1.1%) 1(1.2%) 0 (0.0%)
Morocco 84 1(1.1%) 1(1.2%) 1(1.7%)
New Zealand 27 3(3.3%) 3(3.7%) 3(5.3%)
Norway *>133 1(1.1%) 1 (1.2%) 1(1.7%)
Portugal 50 2 (2.2%) 1(1.2%) 1(1.7%)
Qatar 79 1(1.1%) 1(1.2%) 1(1.7%)
Serbia 9 2 (2.2%) 1(1.2%) 1(1.7%)
Spain 2 2 (2.2%) 2 (2.4%) 2 (3.5%)
Turkey 10 2(2.2%) 2 (2.4%) 2 (3.5%)
USA 1 45 (50%) 41 (50.6%) 24 (42.8%)
Venezuela 28 1(1.1%) 1(1.2%) 1(1.7%)
Total 90 81 56

*Togo is ranked 132nd currently on 0.6 points, all other countries
below them are currently on O points, and have no ranking; coaches
from seven of the world’s top 10-ranked basketball nations partici-
pated, with only Russia (fifth), Argentina (sixth), and Brazil (eighth)
absent

3.3 Round 2

Collectively, psychological and game intelligence indicators
were typically rated as very important to extremely impor-
tant (i.e., median=9), with physical fitness and movement
skills typically rated as very important (i.e., median =8§).
The median and IQR importance values for the performance
indicators identified in Round 1 are shown in Table 4. Per-
formance indicators are presented in descending order based
on the median (i.e., the most important towards the top) and
then in ascending order based on the IQR (i.e., the least
variable responses towards the top). The first four indicators,
all of which were psychological indicators, were typically
rated as extremely important (i.e., median = 10), with com-
petitiveness and work ethic the least variable. Collectively,
the next 12 indicators were generally rated as very impor-
tant to extremely important, the majority (67% or 8/12) of
which were psychological indicators, and the remainder of
which were physical fitness (2/12) and game intelligence
(2/12) indicators. The next 15 indicators were rated as very
important, with most (60% or 9/15) being physical fitness
indicators, and the remainder being movement skills (4/15)
and psychological indicators (2/15). The bottom four were
physical fitness indicators. Correlations between the rat-
ings of different types of coaches were very strong (bas-
ketball coaches vs. strength/conditioning coaches: r,=0.70,
p <0.0001; coaches of male players vs. coaches of female
players; r,=0.89, p <0.0001).

3.4 Round3

Coaches identified an average (SD) of 19 (12) test measures,
with only 11% (6/56) identifying at least one test measure
for all 35 indicators. The modal best test measure(s) for each
performance indicator is/are shown in Table 5, with coach
observation the modal best test measure for most indicators
(54% or 19/35) and unique objective performance/anthro-
pometric tests identified for all physical fitness indicators.
Multimodal tests were identified for anaerobic endurance
(the line drill (also referred to as “suicide”) and the Yo—yo
test), muscular endurance (the maximum number push-ups,
pull-ups, and repetitions using a fixed sub-maximal weight
on the bench press), and speed endurance (Running-based
Anaerobic Sprint Test (RAST), 20-m shuttle run, and 400-m
run).

4 Discussion

The current study aimed to identify a range of performance
indicators that were considered by elite athlete coaches to be
important for the recruitment/selection of basketball play-
ers. Coaches identified 35 unique indicators, which were
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Fig.2 World map showing the country of employment for the elite athlete coaches who completed Round 3

typically rated as important to extremely important, across
four different categories: psychological skills, physical fit-
ness, game intelligence, and movement skills. Psychological
skills and game intelligence indicators were rated as more
important compared to physical fitness and movement skill
indicators. For most indicators, coach observation was iden-
tified as the best method of assessment, with unique objec-
tive performance/anthropometric tests identified for all phys-
ical fitness indicators. These findings have implications for
the development of a basketball-specific test battery for tal-
ent recruitment/selection and monitoring of player progress.

4.1 Performance Indicators

A total of 14 psychological constructs were identified as
very important to extremely important, with four of them
(attitude, coachability, competitiveness, and work ethic) con-
sidered the most important indicators overall. Collectively,
these four indicators suggest that basketball players who are
optimistic, easily taught and trained to do something better,
and determined to be more successful or to work harder than
others, are favored by coaches. Participant coaches indicated
that players with a negative attitude are undesirable because
they are often “more worried about their individual statistics
rather than winning”, and that they wanted “positive players

for good team chemistry”; coachability is important for play-
ers to “play a role in the team”; and work ethic is important
for players to “reach their potential” (e.g., by getting “extra
shots up outside of scheduled training” to improve their
shooting ability). Our findings suggest that despite players
needing certain physical attributes to compete, participant
coaches considered psychological constructs as very impor-
tant to extremely important for recruitment/selection. This is
consistent with previous research, which indicates that while
physical characteristics (such as body size and physical fit-
ness) are important in team sports, they do not determine
success alone, with psychological characteristics highly
important [43] or crucial [44] for team sporting success. For
example, basketball players who achieve higher competitive
standards have a greater will to compete [45], excel [45, 46],
work [45, 46], and win [46]. Participant coaches indicated
“if you are not mentally tough, then you will not be focused
on every play, especially when tired, which may cost your
team a win”. This suggests that whilst some players have the
physical capability to compete, they do not have the requisite
resilience or motivation to consistently give their best effort
in every possession of a game.

Similarly, Gucciardi et al. [43] noted that while physi-
cal talent is a strong determinant of whether or not an ath-
lete will reach the elite level, mental toughness will help
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Table 4 Median and interquartile range (IQR) importance values for
each performance indicator, calculated from data supplied by the elite
athlete coaches (n=81) who participated in Round 2

Performance indicator Category Median IQR
Competitiveness Psychological 10

Work ethic Psychological 10

Attitude Psychological 10
Coachability Psychological 10
Resilience/toughness Psychological

Agility Physical fitness

Confidence Psychological

Motivation Psychological

Basketball intelligence
Reaction time
Character

Team player
Decision making
Communication
Emotional control
Responsibility
Muscular strength
Balance/stability
Object control
Muscular power
Anaerobic endurance
Anaerobic power
Speed endurance

Game intelligence

Physical fitness
Psychological
Psychological

Game intelligence

Psychological
Psychological
Psychological
Physical fitness
Movement skills
Movement skills
Physical fitness
Physical fitness
Physical fitness
Physical fitness

Locomotor Movement skills
General Movement skills
Athleticism/fitness Physical fitness
Leadership Psychological
Speed Physical fitness
Aerobic endurance Physical fitness
Muscular endurance Physical fitness
Mental health/cognition testing Psychological
Flexibility Physical fitness
Body composition Physical fitness
Injury history Physical fitness
Anthropometry Physical fitness

A N 3 3 0 0 0 0 00 0 0 0 O 0 X0 OO O O O O O O O O O O O
W W RN W W W W LW NN NN NN DD NN NN NN N NN DNDNNNNND N NN = =

Likert scale ratings: 0=no importance whatsoever, 2=very little
importance, 4 =moderately important, 6 =important, 8 =very impor-

tant, and 10=extremely important

IQR interquartile range

discriminate between ‘best” and ‘rest’ players once they have
reached the elite level. For example, participant coaches con-
sidered mental toughness as the ability to recover from, or
easily adjust to, adversity or change, which one coach noted
was observed as a player’s ability to “focus on next play”
considering the outcomes of previous plays. Players who are
poor communicators may struggle at the elite level because
there needs to be regular communication of offensive and

defensive systems during game play to facilitate team suc-
cess. A lack of emotional control suggests that players may
struggle to respond to situations, control their emotions, and/
or behave appropriately when dealing with others. Players
who are effective leaders are inspiring and can promote
team harmony [47], which participant coaches indicate are
an “extension of the coach on the floor” and enable their
coaching systems to be “better executed”.

In addition to the psychological indicators, game intel-
ligence (i.e., the ability to read the game) was identified as a
very important indicator by international basketball coaches
for athlete recruitment/selection. While game intelligence
in team sport is difficult to quantify and is considered an
acquired skill [48], it was evidenced in this study by basket-
ball-specific IQ and decision making. This suggests that ath-
letes with an enhanced ability to (a) recognize and anticipate
plays, patterns, actions, and/or situations in real-time, and
(b) make and execute decisions or problem solve within the
context of the game, are more likely to be recruited/selected
by basketball coaches. Participant coaches noted that it is
important for players to “understand the offense”. As the
game has evolved over time, players have become more
patient, moved the ball more frequently, and set more on-ball
screens [49], and players therefore have had to update their
game intelligence for better basketball performance. Under-
standing the offense is important as pick and roll offense
has been shown to be a significant part in determining lad-
der position in EuroLeague competition [50], with winning
teams more successful with high on-ball screens than losing
teams [51].

Interestingly, the least important indicators identified by
participant coaches were physical fitness and movement
skills. It is possible that basketball coaches initially filter
athletes based on physical and skill-based characteristics to
quickly generate a pool of athletes from which to choose,
and then recruit/select players based on the more important
psychological characteristics through a lengthy coach obser-
vation period. Notwithstanding, basketball performance has
been positively related to body size [52], with basketball
players who achieve a higher competitive standard tending
to be taller [9, 10, 53-59], heavier [9, 10, 53, 56, 59-63],
and have longer torsos [53, 57, 58, 64], larger body surface
areas [65, 66], broader shoulders, elbow, hips, and knees
[53, 58], longer arms and legs [9, 53, 57, 58], bigger hands
and feet [9, 53, 58], and larger chest, arm, and leg mus-
culature [53, 58, 62]. Participant coaches rated physical
performance characteristics as more important than anthro-
pometry. For example, they indicated that aerobic endurance
was important for “recovery” and to “withstand the rigors
of the game”; agility was specific to the “demands of the
game” because basketball requires quick changes in speed
and direction; and athleticism (as indicated by vertical jump
performance) “improves shooting and rebounding ability”,
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Table 5 Modal best
test measure(s) for each

performance indicator,
calculated from data supplied by
the elite athlete coaches (n=>56)
who participated in Round 3

Categories Performance indicator Test n

Physical Fitness Aerobic endurance 20-m shuttle run 15
Agility Lane agility 10
Anaerobic endurance Line drill (suicide)/Yo-yo 4
Anaerobic power Wingate 6
Anthropometry Height 13
Athleticism/fitness Vertical jump 10
Body composition Skinfolds 15
Flexibility Sit and reach 15
Injury history Database of previous injuries 8
Muscular endurance Maximum push-ups, maximum pull-ups, 3

maximum bench press reps

Muscular strength <3RM squat 6
Muscular power Vertical jump 22
Reaction time Fit light 5
Speed 20-m sprint 16
Speed endurance RAST, 20-m shuttle run, 400-m run 2

Psychological Attitude Coach observation 14
Character Coach observation 10
Coachability Coach observation 18
Communication Coach observation 17
Competitiveness Coach observation 16
Confidence Coach observation 14
Emotional control Coach observation 13
Leadership Coach observation 10
Mental health/cognition Coach observation 6
Motivation Coach observation 9
Resilience/toughness Coach observation 9
Responsibility Coach observation 7
Team player Coach observation 12
Work ethic Coach observation 10

Movement skills Balance/stability Y-balance 4
General Coach observation 8
Locomotor Coach observation 8
Object control Coach observation

Game intelligence Basketball intelligence Coach observation 18
Decision making Coach observation 23

Although some fitness tests identified by the participant coaches are not validated measures of the corre-
sponding performance indicators, they were nonetheless included as they reflect the modal best test meas-
ure that was identified. The final column shows the number of coaches that identified the reported test in
Round 3. Single test measures could be used across multiple performance indicators if coaches identified

them

3RM 3-repetition maximum, » number of coaches, RAST Running-based Anaerobic Sprint Test

which “correlates highly with game performance”. These
coach observations are consistent with previous research.

For example, Castagna et al. [55] and Hoffman et al. [67] 68].
suggested that a minimal level of aerobic endurance is

required to adequately compete [38] and recover [67] at the

professional and collegiate levels, and that higher levels are

unlikely to confer an additional performance or recovery
advantage. Vertical jump ability is positively associated with

4.2 Measuring the Performance Indicators

the number of steals per game [61], points per game [9],
minutes per game [17], and 3-point shooting accuracy [60,

Coaches identified numerous tests to assess basketballers
for the performance indicators presented in Round 2. Coach
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observation was identified most across the psychological,
game intelligence, and movement skill indicators, with
objective performance/anthropometric tests identified for
all physical fitness indicators. The finding that all psycho-
logical and game intelligence (and all but one of the move-
ment skill) characteristics were determined through coach
observation is consistent with research by Butterworth et al.
[4], who suggested that coaching decisions are often based
on feelings, intuitions, events, and previous experience [4]
rather than objective measurement. Similarly, Hoffman et al.
[20] found that the best predictor of basketball playing time
was the coach’s perception of players’ basketball ability
relative to their teammates and opposition. In the current
study, participant coaches indicated that they wanted players
who “pushed themselves in practice and games”, “changed
things in the game”, and “stayed calm in critical situations”.
It is also possible that coach observation is used to assess
psychological characteristics because there is a lack of con-
sensus on how best to measure such characteristics [44].
Several participant coaches acknowledged in Round 3 that
it was challenging to define and measure many of the iden-
tified psychological indicators, which might indicate why
coaches choose to make most decisions through observation.
In contrast, participant coaches were better able to identify
specific physical fitness tests. This could be because test
batteries such as the NBA Combine [6] and the Basketball
Australia [7] test batteries have been widely used to measure
anthropometry [6, 7], body composition [6, 7], speed [6, 7],
strength [6, 7], agility [6, 7], muscular power [6, 7], muscu-
lar endurance [6], flexibility [7], aerobic endurance [7], and
anaerobic endurance [7].

4.3 Strengths and Limitations

This is the first study to examine key indicators for recruit-
ment/selection in basketball using a large international
panel of elite athlete coaches from numerous FIBA ranked
countries. We attempted to avoid league-specific trends by
recruiting broadly and by pooling our results internationally.
We found very strong agreement between the importance
ratings of different types of coaches, which indicated that
our main findings were broadly universal. The Delphi proce-
dure ensured that persuasion and group consensus thinking
was avoided, and that less experienced coaches, or coaches
in countries that were of a lower FIBA rank, did not conform
to the opinions of more experienced coaches.

This study was not without limitations. Although our
participant coaches were employed in 23 countries across
six continents, most were from Asia, Australia, Europe,
and North America. Despite using a short turnaround time
between rounds to minimize participant dropout, we unfor-
tunately observed 40% dropout post-Round 1, with Round 3
participants employed in 19 of the 23 countries represented

by Round 1 participants. This reduced the generalizabil-
ity of our findings to all leagues and countries represented
by coaches who participated in Round 1. We also did not
include a test—retest reliability of participant coach ratings.
Since rule changes are thought to be responsible for alter-
ing the tactical and physiological demands of basketball,
by speeding up the pace of the game and modifying the
physiological and morphological characteristics of the play-
ers [12], there may be geographical differences in coach
opinions regarding the relative importance of performance
indicators within their league. It was nonetheless beyond the
scope of this study to examine geographical differences in
coach identified indicators or ratings of importance.

4.4 Implications for Future Research

Future research should look to identify acceptable, feasible,
and scalable tests for the performance indicators rated by
coaches as ‘important’, especially for the psychological and
game intelligence indicators, which may benefit from objec-
tive measurement. Relationships between objective meas-
ures and subjective coach ratings could then be quantified.
For example, while Hoare [29] reported good agreement
between coach ratings of player ability and objective physi-
cal fitness measures (e.g., anthropometry (height, sitting
height, arm span), speed agility, muscular power, aerobic
endurance) among junior Australian basketball players, cor-
responding data for other performance indicators are lack-
ing. It is of course likely that a combination of objective
and subjective measures will improve talent recruitment/
selection outcomes [30, 31].

Researchers should also examine whether these per-
formance indicators are meaningfully associated cross-
sectionally with game statistics. While several studies have
quantified relationships between physical fitness indicators
(e.g., anthropometry [9, 14, 15, 17], speed [9, 14, 17, 18],
agility [14, 18], aerobic endurance [9, 13, 14, 18], explosive
strength [9, 14, 17, 18]) and basketball statistics (e.g., games
played [14, 18], minutes per game [13, 14, 17, 18], total
rebounds [13, 14, 18], assists [13—15, 18], turnovers [13-15],
steals [13-15, 18], blocks [13-15, 18], fouls per game [13,
15], points per game [9, 13, 14, 17, 18]), few have examined
the relationships between psychological or game intelligence
indicators and basketball performance (see Schild [69] for
an examination of relationships between personality traits
and fouls per minute). Research could examine whether
subjective coach ratings of these performance indicators
relate well to corresponding objective measures or examine
relationships between longitudinal changes in these perfor-
mance indicators and corresponding changes in basketball
statistics. Future studies could also examine differences in
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coach-identified indicators or ratings of importance between
geographic regions, competitive standards, and/or genders.

5 Conclusions

Using a Delphi survey of international basketball coaches,
35 psychological, game intelligence, physical fitness, and
movement skill indicators were considered by coaches to
be important to extremely important for the recruitment/
selection of basketball players. Participant coaches typi-
cally rated psychological and game intelligence indicators
as more important than physical fitness and movement skills,
and coach observation was commonly used for measuring
the psychological, game intelligence, and movement skills
characteristics of players. While game statistics are used to
assess performance, the performance indicators identified
in this study could be used as complementary measures to
help coaches make better recruitment/selection decisions or
to help players better understand what elite athlete coaches
recruit/select for. These findings may also inform the devel-
opment of a basketball-specific test battery for monitoring
player progress. This might be useful when recruiting/select-
ing players from different leagues, where the rules and style
of play may differ and impact a player’s game statistics,
allowing coaches additional insight into factors considered
important for elite basketball performance. Our findings may
also help guide talent development pathways/programs for
basketball clubs to accelerate the development of young
players towards their sporting potential and recruitment at
the elite level.
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