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ABSTRACT
The purpose of this study was to examine the variation in accumulated basketball training experience,
body size, functional performance, deliberate practice motivation, achievement and competitiveness
motivation and sources of enjoyment among young female basketball players, partitioning the potential
variation by individuals´ biological characteristics (menarche status) and contextual characteristics (com-
petitive age group and competitive level). We considered 114 adolescent female basketball players aged
14.3 (1.8) years. We used multilevel regression and poststratification estimations. The adolescent female
basketball players selected for state-level had more accumulated experience, were taller and with better
functional performance. Conditional on the data, youth female coaches tend to value (probably over-
value) size and function when selecting/promoting players, even at early age groups, likely contributing
to an overrepresentation of early maturing girls in at early age groups. Players from club- and state-level
were similarly highly motivated for deliberate practice and to achievement. Only for competitiveness,
state-level players had higher values than club level players. The sources of enjoyment were influenced
by context (competitive levels) for self-referenced competencies and others-referenced competencies.
Structured programs of training and competition in youth female basketball provide a nurturing envir-
onment for the development of players´ engagement and commitment to training and excellence
attainment.
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Introduction

A key question for researchers, coaches and governing bodies
is “what is it that characterizes those who succeed?” (Elferink-
Gemser et al., 2007). This question is frequently addressed at
early stages of the development of children and adolescents
engaged in organized training programs deliberately focused
on training and development in that sport. It is often consid-
ered that specialization years are a decisive moment to lift an
athlete’s skill level, readiness and commitment (A. B. De Bruin
et al., 2007; Gonçalves et al., 2011). However, this perspective
tends to be exclusive and is applied to only a minority of the
participants in youth sports structured programs.

It is generally assumed that the expertise attainment in sport
is positively related to the accumulated number of hours of
practice (J. Baker & Young, 2014; A. B. De Bruin et al., 2007;
Gonçalves et al., 2011). Hence, the decision to persist engaged
in youth sports organized programs is likely founded on a clear
orientation towards competitive success and on a strong will to
become an expert player, ready to practice at the standards of
volume and intensity required by expert performance
(Gonçalves et al., 2011). Given that young athletes are first of
all adolescents, it may be reasonable to assume that achieve-
ment orientations and the will to become experts through

deliberate practice may vary between players in contrasting
competitive playing levels. Also, enjoyment in sports practice
among young athletes may play a significant role in their
engagement in practice to improve performance.

As organized youth sports entail a very structured selection
process, early prediction of future outcomes and adult exper-
tise attainment potential is aimed (J. Baker et al, 2018), and
decisions are mostly based on physiological test performance
(Pearson et al., 2006). However, the performance development
of children and adolescent athletes is potentially influenced by
a myriad of factors, including variability in growth and biologi-
cal maturation or the complex environmental factors that may
mislead the accuracy and specificity of most traditional physio-
logical tests (Pearson et al., 2006). To examine variation
between young players by their level of competition, research
generally assumes unidisciplinary perspectives from either bio-
logical, psychological or behavioural variables, which is a clearly
flawed approach (H. M. Carvalho et al., 2018). Interdisciplinary
approaches are rarely adopted to interpret young athletes´
development, despite the longtime calls applied to talent iden-
tification and development (Johnston et al., 2018), and research
in sports science (Burwitz et al., 1994; Piggott et al., 2018).

Even more when considering youth basketball, determi-
nants of performance are multifactorial. It has been well
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documented about the importance of body size on playing
positions and performance (E. J. Drinkwater et al., 2008).
Basketball movement patterns involve high-intensity short-
term activities, and intermittent in nature, such as sprinting,
jumping or cutting (McInnes et al., 1995; Stojanovic et al., 2018).
The physiological demands require both activities aerobic in
nature (Ben Abdelkrim et al., 2007; McInnes et al., 1995), but
also placing important energy demands on anaerobic metabo-
lism. On the other hand, any sports context involves interper-
sonal interactions within it, as constrained by the
organizational structure of the training and competition
(Erickson & Cote, 2016). Hence, an interdisciplinary approach
considering size, functional performance and behavioural attri-
butes (and biological maturation in young athletes) will allow
for a deeper understanding of players´ performance develop-
ment and the path to expertise in basketball.

Available information with young athletes’ development is
mostly based on male populations, despite generalized girls’
participation in organized sports (Johnston et al., 2018).
Particularly with female adolescent basketball players, the lim-
ited data available considers mainly anthropometric and phy-
siological attributes (Hoare, 2000; Montgomery et al., 2008). In
this study we assumed an interdisciplinary approach to exam-
ine young female athletes’ functional and behavioural charac-
teristics, accounting for variation by age group, menarcheal
status, and competitive level.

Finally, research questions and designs (e.g., limited sample
size within a team or competitive level; Höner & Feichtinger,
2016), frequent small true between-individual variation at differ-
ent levels (e.g., between individual differences in maturity status
or training experience within a narrow age group or team of
adolescent players) are often overlooked in sports science. The
analysis and interpretation in sports science research are often
dealt with traditional single-level approaches and using frequen-
tist methods, albeit its limitations being been noted is several
scientific areas (A. Gelman & Shalizi, 2013). As previously noted
(H. M. Carvalho et al., 2018), multilevel regression modelling
provides a flexible and robust alternative that intuitively consid-
ers the hierarchical data structure (A. Gelman & Hill, 2007).
Moreover, estimations of small groups’ characteristics within
a higher level of observations may be improved upon the con-
sideration of all data available. For this, better estimates and
predictions may be derived using poststratification based on
the multilevel regression models (A. Gelman & Hill, 2007;
A. Gelman & Little, 1997), where information is partially pooled
across similar groups, providing then aggregate estimations for
a target population (A. Gelman & Hill, 2007), with limited or even
non-existent data (Ghitza & Gelman, 2013). From a Bayesian
perspective, model fit comprises samples from the joint posterior
density of the parameters (McElreath & Koster, 2014). The inter-
pretations use probabilistic of these parameters to simulate pre-
dictions and assess the quality of the model fit to data (McElreath
& Koster, 2014). For multilevel model estimations, Markov chain
Monte Carlo (MCMC) is used, which is generally superior to
maximal likelihood methods (Bolker et al., 2013).

In the present study, we examined the variation in years of
accumulated training experience, body dimensions, functional
performance, deliberate practice motivation, achievement and
competitiveness motivation, and sources of enjoyment among

young female basketball players within and between age
groups, menarcheal status and competitive levels among the
female adolescent basketball, partitioning the potential varia-
tion by individuals´ biological characteristics (menarche status)
and contextual characteristics (competitive age group and
competitive level). Furthermore, in the present study, we illus-
trate the use of multilevel regression and poststratification to
estimate the variation in outcomes of interest accounting for
cross-classified nesting, which is often the case in an applied
youth sports context, i.e. within and between variation by age
groups, menarcheal status, and competitive levels.

Methods

Study design and sample

This study was based on a cross-sectional design. A total sam-
ple of 114 adolescent female basketball players aged, on aver-
age, 14.3 (SD = 1.8) years, with a range between 10.0 to
17.9 years, was considered. The players were classified by com-
petitive level as club- (n = 84) and state-level (n = 30) selected
by coaches to compete in the state teams. The latter competed
with their respective clubs during the season at a regional level
competition and were included among state selections in the
2018 competitive season (it should be noted that competitive
seasons in Brazil typically run between March until November).
Player´s selection for the state level teams was performed by
the respective state-level team coaches. Club level players were
from under 13, under 15 and under 17 teams from clubs that
competed at regional level competition supervised by either
the Associação Regional de Basquetebol (ARB) and by the
Federação Catarinense de Basketball (Basketball Federation of
Santa Catarina). At the time of the study, all players trained
regularly (~300–360 min/wk) over a 9-month season (March to
November). No player was injured at the time of testing or self-
reported to have any moderate or more severe lower-limb
injury (i.e. more than 7 days elapsing from the date of injury
to the date of the player’s return to full participation in team
training and availability for competitive game play) during
6 months before the testing.

The study was approved by the Research Ethics Committee
of the Federal University of Santa Catarina and by the Research
Ethics Committee of the University of Campinas. Participants
were informed about the nature of the study, that participation
was voluntary and that they could withdraw from the study at
any time. Players and their parents or legal guardians provided
written informed consent.

Procedures

Chronological age was calculated to the nearest 0.1 years by
subtracting a birth date from the date of testing. Menarcheal
status was obtained through self-reported age at menarche, via
interview performed by the coaches (female coaches in all cases).
Distance to age at menarche was calculated to the nearest
0.1 years by subtracting menarche date from the date of testing.
Players were grouped into three groups of menarcheal status:
early (n = 27), average (n = 8) and late (n = 12). Reference age at
menarche (mean = 12.89 years, 95% CI: 12.68 to 13.09 years) for
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Brazil population was estimated based on data from five studies,
summarizing data recorded from 1972 to 1992 (Duarte, 1993),
using Bayesian multilevel modelling to perform a meta-analysis.
Players classified as having early or late maturation were those
whose age at menarche was minus or plus one year from the
mean of age at menarche for the Brazilian population. To the
best of our knowledge the reference data, even if somewhat
outdated, is the available data for the regions of the present
sample. Hence, caution is warranted given the secular trend of
declining age at menarche (Danubio & Sanna, 2008), likely asso-
ciated with the potential influences of environmental sources on
age at menarche, such as nutritional status, ethnicity, family size,
socio-economic background, among others. (Al-Sahab et al.,
2010; Gama, 2008; Tanner, 1962).

Years of experience in formal basketball training and age
when players first took part in organized basketball practices
were obtained by interviews of the players and confirmed with
their coaches and parents.

Stature was measured with a portable stadiometer (Seca
model 206, Hanover, MD, USA) to the nearest 0.1 cm. Body
mass was measured with a calibrated portable balance (Seca
model 770, Hanover, MD, USA) to the nearest 0.1 kg. Reliability
estimates for the observer are published elsewhere (Soares
et al., 2019).

To examine functional performance we used the vertical
jump with countermovement (Bosco et al., 1983), a short-term
maximal running protocol, the Line drill (LD) test
(H. M. Carvalho et al., 2017; Semenick, 1990) and an intermittent
endurance test, the Yo-Yo Intermittent Recovery Level 1 test
(Yo-Yo IR1) (Bangsbo, 1994). We considered the sum of the
z-scores as an estimate of overall performance, i.e., functional
performance index (lower-limb explosive strength, agility, and
anaerobic power, and intermittent endurance). Note that
z-scores were reversed for the LD performance; as lower times
indicate better performance. The vertical jump with counter-
movement was tested on a jump mat (Multisprint System,
Hidrofit, Brazil). Players started from an upright standing posi-
tion and were instructed to begin the jump with a downward
movement, which was immediately followed by a concentric
upward movement, resulting in a maximal vertical jump.
During jumping, hands were held on the hips during all phases
of the jumping. Vertical jump was recorded in centimetres. In
the LD protocol players ran 140 m as fast as possible in the form
of four consecutive shuttle sprints of 5.8, 14.0, 22.2 and 28.0 m
within a regulation basketball court. Players began the test one
metre behind the baseline of the basketball court, where a pair
of photoelectric cells (Multisprint System, Hidrofit, Brazil) was
aligned with the baseline. Time was recorded in seconds. The
Yo-Yo IR1 protocol is based on repeated 2 x 20-m runs back and
forth between the starting, turning, and the finishing line at
a progressively increased speed controlled by audio bleeps
from a tape recorder. The athletes have a 10-s active rest period
between each bout, jogging at a distance of 2 x 5-m. Players ran
until they were no longer able to maintain the required speed;
the test was completed when athletes failed twice to reach the
finishing line in time. The covered distance was measured in
metres. Tests were performed in two sessions separated by at
least 48 hours, where the first session included the vertical

jump and LD test, and the second session the Yo-Yo IR1.
A standardized warm-up was taken by all athletes before test-
ing. Details about the functional performance procedures and
reliability estimates are available elsewhere (H. M. Carvalho
et al., 2018, 2019; Leonardi et al., 2018; Soares et al., 2019).

Psychobehavioural factors were assessed using the Work
and Family Orientation Questionnaire (Helmreich et al., 1978),
the Deliberate Practice Motivation Questionnaire (A. B. De Bruin
et al., 2008), and the Sources of Enjoyment in Youth Sports
(Wiersma, 2001). The Work and Family Orientation
Questionnaire is composed of 19 items, rated on a 5-point
Likert scale (1 = completely disagree to 5 = completely agree),
assessing four dimensions of achievement: personal unconcern,
work, mastery, and competitiveness. For the present study, we
only used the last three subscales in the present study, consis-
tent with previous observations with similar samples of youth
basketball (H. M. Carvalho et al., 2018; Gonçalves et al., 2011;
Soares et al., 2019). The Deliberate Practice Motivation
Questionnaire was originally designed for chess (A. B. De
Bruin et al., 2007, 2008). The questionnaire is composed of 18
items, similarly rated on a 5-point Likert scale, considering two
dimensions of deliberate practice: will to compete and will to
excel. We used an adapted version for basketball, translated
and validated to Portuguese (Gonçalves et al., 2011). The relia-
bility of the adapted Portuguese version has been reported
with data in youth basketball from the same age range of the
present study elsewhere (Gonçalves et al., 2011).

The Portuguese version (Santos & Gonçalves, 2012) of the
Sources of Enjoyment in Youth Sport Questionnaire (Wiersma,
2001) was used in this study. The questionnaire has 28 items
and examines five dimensions: self-referenced competencies,
others-referenced competencies, effort expenditure, affiliation
with peers and positive parental involvement. Each question-
naire item is rated on a 5-point Likert scale (1 = completely
disagree to 5 = completely agree). The questionnaire showed
good reliability (Santos & Gonçalves, 2012).

Data analysis

Modelling approach
We used multilevel regression and poststratification (A. Gelman
& Hill, 2007) estimation to examine variation by competitive
level and age group for chronological age, anthropometric
dimensions, age at menarche, functional performance, motiva-
tion for achievement and competitiveness and sources of
enjoyment in youth sports among the Brazilian female basket-
ball players. The outcome of each player was estimated as
a function of her individual characteristics, i.e. age group,
menarcheal status, and competitive level (for player i, with
indexes j, k, and l for age group, menarcheal status, and com-
petitive level, respectively):

yi ¼ β0 þ αage group
j i½ � þ αmenarcheal status

k i½ � þ αcompetitive level
l i½ �

The terms after the intercept are modelled as group effects
(also referred to as random effects) drawn from normal distri-
butions with variances to be estimated from the data:
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αage group
j i½ � ,Nð0; σ2age groupÞ; for j ¼ 1; 2; 3

αmenarcheal status
k i½ � ,Nð0; σ2menarcheal statusÞ; for k ¼ 1; 2; 3

αcompetitive level
l i½ � ,Nð0; σ2competitive levelÞ; for l ¼ 1; 2:

Considering the influence of body mass and training experi-
ence on functional performance (H. M. Carvalho et al., 2018;
Leonardi et al., 2018; Lolli et al., 2017), we added body mass and
years of training experience as a population-level effect when
modelling functional performance outcomes. As for psychobeha-
vioural outcomes, we added years of training experience as
a population-level effect. In these cases, we standardized all vari-
ables in the models for computational and interpretative
convenience.

Prior distributions
We used non-informative priors for population-level effects and
weakly informative prior distributions for group-level, normal
priors (0, 2). The choice of priors was made to allow the models
to converge. We also intended for the results to reflect the
knowledge available on the data.

Model-checking and computation
We used posterior predictive checks to compare models esti-
mates with observed data, to ensure we had not overfitted our
data (Vehtari et al., 2016). For each model, we run two chains for
2,000 iterations with a warm-up length of 1,000 iterations.
Bayesian estimations were implemented via R statistical lan-
guage (R Core Team, 2018), with “brms” package (Bürkner,
2017) which call Stan (Stan Development Team, 2015).

Results

Descriptive statistics of young Brazilian female basketball players
are summarized in Supplementary Table 1. Fourteen players had
not attained menarche at the time of observation. There was no
substantial variation in the outcome variables by menarcheal
status. Hence, we report estimates based on models considering
aggregation by age group and competitive level. Poststratified
estimates and 95% credible intervals for young female players
considering both competitive level and age groups are summar-
ized in Table 1. An advantage of Bayesian methods lies in the
possibility of direct probabilistic comparisons of the posterior
estimates and respective credible intervals.

Conditional on the data, the posterior estimates showed no
substantial differences for chronological age and distance to
menarche, considering players by competitive level in each age
group each. For accumulated training experience in basketball,
state-level players had higher experience in all age groups. For
body size, state-level players were slightly higher than club
level players, about 5 cm across all age groups. No substantial
variation was observed between competitive levels across the
age groups.

Conditional on the data, it was apparent that state-level
female players showed better performance for vertical jump,
Line Drill test, Yo-Yo IR1 performance and overall perfor-
mance score than club level players. Considering age

variation between players (Table 1), standardized differences
between players by competitive level were at least large (see
Figure 3). However, when body mass and training experi-
ence were accounted for, standardized differences by com-
petitive level become trivial. Particularly, years of experience
had a substantial positive relation with Line drill perfor-
mance (population-level estimate = −0.37, 95% CI: −0.59 to
−0.15; note that a negative exponent indicates a better time
performance). As for jump, intermittent endurance and over-
all performance score, standardized differences between
players by competitive level were at least large remained
large and, in particular, independent of years of training
experience. Furthermore, body mass had a negative substan-
tial association with vertical jump (population-level estimate
= −0.38, 95% CI: −0.66 to −0.11), Yo-Yo IR1 performance
(population-level estimate = −0.24, 95% CI: −0.43 to −0.06)
and overall performance score (population-level esti-
mate = −0.26, 95% CI: −0.45 to −0.06).

As for the Deliberate PracticeMotivation Questionnaire dimen-
sions, there was a slight trend of decrease in the scores with the
increase in age groups in both competitive levels, but there was
no substantial variation between players by competitive level. As
for Work and Family Orientation Questionnaire dimensions, only
for competitiveness dimension was observed a trend of higher
scores for players of state level, across all age groups. Also, this
effect for competitiveness was independent of years of experi-
ence in basketball. Years of experience in basketball had
a negative association with will to compete score (population-
level estimate = −0.29, 95% CI: −0.56 to −0.04), from Deliberate
Practice Motivation Questionnaire, and the work score (popula-
tion-level estimate = −0.27, 95%CI: −0.52 to−0.03), from theWork
and Family Orientation Questionnaire score.

As for Sources of Enjoyment in Youth Sports, all players
presented a trend of high scores in all dimensions. There was
no substantial influence of players’ menarcheal status, com-
petitive age-group, and accumulated training experience,
except for other-referenced competences, on dimensions of
sources of enjoyment. For other-referenced competences,
more experienced players from state-level had higher scores
compared with lees experienced and from club level players.
On the other hand, club level players had substantially higher
scores for other-referenced competences than state-level
players.

Posterior estimates and uncertainty (95% and 50% credible
intervals) were plotted by competitive level, accounting for var-
iation by age group, for maturity indicator and training experi-
ence (Figure 1), body size (Figure 2), functional performance
(Figure 3), Deliberate Practice Motivation Questionnaire dimen-
sions (Figure 4), Work and Family Orientation Questionnaire
dimensions (Figure 5) and Sources of Enjoyment for Youth
Sports (Figure 6). Given the direct probabilistic comparisons of
the posterior estimates and respective credible interval, and
conditional on the data, players selected for state-level had
more accumulated experience in basketball, were taller (likely
also slightly heavier) and with better functional performance,
with higher scores for competitiveness compared to club level
players, and referenced their competence against their peers. On
the other hand, players from club level showed higher values of
self-referenced competencies compared to state-level players.
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Discussion

There is limited interdisciplinary research considering youth
sports development despite its great interest in sport
sciences, even more considering female players (Johnston

et al., 2018). Furthermore, there is an overemphasis on
selection and talent development selection when consider-
ing young athletes. Hence, our use of competitive level as
a discriminant factor is instrumental, must be regarded as
a tool aiming to illustrate the selective bias that can influ-
ence coaches’ decisions and the continuity of participation
in sport.

In the present study, we focused on variation in accu-
mulated basketball training experience, body size, func-
tional performance, deliberate practice motivation,
achievement and competitiveness motivation and sources
of enjoyment in youth women’s basketball, partitioning for
individual biological (maturity status) and sport-specific
accumulated experience variation, as well as contextual
variation (competitive age groups and competitive level).
Hence, we used Bayesian multilevel modelling to account
for individual and contextual sources of variation. Within
the present poll of club level female adolescent players,
those selected for state-level teams had more accumulated
training experience, were taller and heavier, and had better
physiological performance, particularly in jump and Line
drill test. There were no differences between players by
competitive level for menarcheal status within age groups.
As for psychological skills, particularly motivation for delib-
erate practice and achievement, we observed that the
young female basketball players had high motivation
values, regardless of their competitive level. An important
finding was that the competitiveness dimension observed
in state-level players showed higher scores compared to
their club level peers. Although the young female basket-
ball players in the present sample had high values in all
dimensions of enjoyment in sports, playing in different
competitive levels appears to exert a contrasting influence
on how players evaluate their competence. While club level
players value self-referenced competencies more, state-
level players value more others-referenced competencies,
i.e., how they compare their skill or performance with
others.

Body dimensions of the adolescent female basketball
players, on average, were comparable with age-specific 75th
to 95th percentiles for stature, and comparable with age-
specific 50th to 75th percentiles for body mass of US reference
data (Kuczmarski et al., 2000). However, when matched with
basketball samples, even the taller players selected for the
higher competitive level and the older age groups (under-15
and under-17) teams in the present study had lower values for
stature, on average, compared to adolescent female players
from state and national level in Australia (E. J. Drinkwater
et al., 2007), players attaining amateur level (Delextrat &
Cohen, 2009), professional level at adult level (Garcia-Gil et al.,
2018), or elite adult level considering as reference data from the
Women’s World Basketball Championships, held in Australia in
1994 (Ackland et al., 1997).

Adding to the previous observations, age at menarche
in the present sample was, on average, 11.8 (95% CI: 11.5
to 12.1 years). Hence, attained the age at menarche in the
present sample was earlier than observations based on
Brazilian data (Duarte, 1993; Leonardi et al., 2018) and
worldwide observations (Eveleth & Tanner, 1991).

Figure 1. Posterior estimations for age (a), distance to menarche (b) and years of
training experience (c) by competitive level, considering variation between age
groups.
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Consistent with previous observations that included part of
the sample in the present study (H. M. Carvalho et al.,
2019; Leonardi et al., 2018), the female basketball players
considered in the study were, on average, advanced in
maturity status. However, there was no substantial varia-
tion by competitive level in players´ age at menarche (see
Supplementary Table 1). These results suggest that the
overrepresentation of early maturing girls in competitive
basketball at the early ages of selection is independent of
the competitive level. These observations were also consis-
tent with recent data in female Portuguese basketball,
showing a trend of overrepresentations of early maturing
girls within the teams selected to represent regional teams
at the national championship (Ramos et al., 2018).
However, caution is warranted in the interpretation of the
Portuguese data, as acknowledged by the authors, as
maturity status estimations were based on the maturity
offset protocol, which has limited validity (R. M. Malina
et al., 2006). The present data suggest that early maturing,
bigger girls may be advantaged to be retained within
youth basketball programs. At least in the context of our
observation, basketball coaches should consider training
strategies to allow late-maturing girls to remain engaged
in sport. Particularly for stature, a late-maturing girl may
have a greater potential to attain higher adult stature
(R. M. Malina et al., 2004).

On the other hand, young female players selected to
represent the state teams had more accumulated experi-
ence. Conditional on the data, the more advanced “sports
age” was also relevant to explain differences between
players by competitive level across all age groups observed.
Also, more experienced female players had better functional
performance, independent of their competitive level. These
observations were consistent with previous cross-sectional
and longitudinal data (H. M. Carvalho et al., 2019; Leonardi
et al., 2018). Hence, the results imply that early specializa-
tion in female youth basketball may provide an advantage
for functional capacities development. Adding to probable
size advantages of early maturing girls, emphasis on early
performance may be a contributing factor for the overre-
presentation of early maturing girls across the observed age
groups. Particularly at early age groups, coaches should be

cautious interpreting players´ performance (i.e., excluding or
promoting), given the influence of accumulated training
stimulus on functional performance combined with pro-
nounced increases in functional performance during puber-
tal growth (H. M. Carvalho et al., 2019).

Partitioning the influence of training experience on func-
tional performance, the female players selected for the state
team had better functional performance, in particular, maximal
short-term performance (i.e., vertical jump and Line-drill test).
These observations were consistent with the limited data avail-
able considering functional performance with female adoles-
cent basketball players. It has been noted that female
adolescent players from the national level had better short-
term outputs compared with state-level players within the
Basketball Australia’s State and National programs
(E. J. Drinkwater et al., 2007). Allowing for differences in proce-
dures, it was also noted among contrasting levels of female
under-14 players that players from the best ranked regional
teams in the annual Portuguese Festival of Youth Basketball
had better overall functional performance (Ramos et al., 2018).
However, the limited data available did not account for the
confounding influence of maturity status and training experi-
ence on functional performance.

Youth sports developmental models often consider psy-
chological dispositions and mental skills, besides motivation
characteristics (Murr et al., 2018). Given the importance of
accumulated training experience on the functional perfor-
mance of young athletes, and likely influence on sport
selection, the deliberate practice framework is generally
assumed in the context of youth sports programs in team
sports, such as basketball. Hence, personality-related dispo-
sitions and skills such as motivation characteristics, achieve-
ment and competitiveness motivation or deliberate practice
motivation may provide important insights about the dis-
positions to be engaged and committed to a long and rocky
road of more specialized and demanding practice for aspir-
ing elites.

Conditional on the data, the Brazilian adolescent female
basketball players showed high scores across the dimensions
of deliberate practice motivation and achievement and com-
petitiveness motivation. However, state-level players only had
substantially higher values for competitiveness dimension

Figure 2. Posterior estimations for stature (a) and body mass (b) by competitive level, considering variation between age groups.
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Figure 3. Posterior estimations for countermovement jump (a), Line Drill test (b), Yo-yo IR1 (c) and performance score (d) by competitive level, considering variation
between age groups.
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compared to club level players, across all age groups. These
observations contrast with the comparable data considering
under-16 female Portuguese players from the national training
centres of the Portuguese Basketball Federation, and from
clubs competing at a national level (Gonçalves et al., 2011).
In the Portuguese sample, players from the Portuguese
Basketball Federation training centres had substantially higher
scores for almost all dimensions of deliberate practice motiva-
tion and achievement and competitiveness motivation com-
pared to players from clubs competing at the national level.
These divergences might reflect the contextual differences
between youth and adult basketball between the observed
countries. Within the Portuguese context, a path to achieve
professional adult basketball for both players from the
Portuguese Basketball Federation training centres and the
national level players was available and proposed for players.
In contrast, a path to achieve a professional adult level in
female Brazilian basketball remains less clear nowadays for
the young female players in the present sample. This may
explain the trend of lower scores in all motivation dimensions,
as age groups were older, independent of accumulated experi-
ence. The young athletes could potentially perceive the limited
opportunities to remain engaged in competitive female
basketball.

Overall the female adolescent basketball players in the
present sample perceived their experience in organized bas-
ketball structured practice as enjoyable. As noted in another
context of sports practice (J. Baker & Young, 2014), the
present observations do not fit well with the deliberate
practice framework, mostly based on musicians’ expertise
(Ericsson et al., 1993). Interestingly, it appears that there is
a contrast in the players´ enjoyment source for referenced
competence related to the different competitive levels envir-
onments. Also, there was a relation between accumulated
years of experienced and other-referenced competences.
These observations suggest that coaches should be aware
that with the increase in training experience and competi-
tive level female adolescent, players may find more enjoy-
able to compare themselves against their peers and be
valued by their improved performance or ability against
their peers.

Conditional on the data, the Brazilian youth female bas-
ketball contexts appear to provide a nurturing environment
for players´ development. Overall, the female adolescent
players were highly motivated for deliberate practice,
achievement, and competitiveness, and perceived their
experience in structured basketball practice sports as highly
enjoyable. These observations considering psychological dis-
positions of adolescent female basketball players are of
particular relevance given the recent calls promoting bio-
banding as a new paradigm for youth sports and training.
Our data highlight the need for caution when assuming that
youth sports training and competitive environments have
a negative influence on young players´ psychological dispo-
sitions, and consequently potentially leading to dropout.

Conclusion

Assuming an interdisciplinary perspective, it was apparent
in the present sample that adolescent female basketball
players selected for higher competitive levels had more
accumulated experience, were taller and with better func-
tional performance. All players were similarly highly moti-
vated for deliberate practice and to achievement and
perceived their experience in structured youth basketball
as highly enjoyable. Overall, the present data highlight the
relation between functional performance and psychological
dispositions of adolescent female basketball players with
biological characteristics and contexts of practice (e.g., accu-
mulated training experience or different competitive levels).
The context of structured youth female basketball poten-
tially provides a positive environment for players´ engage-
ment and commitment to training and excellence
attainment. Conditional on the data, youth female coaches
tend to value (probably overvalue) size and function when
selecting/promoting players, even at early age groups.
Hence, coaches should refine their pedagogical strategies,
accounting for the importance of the interactions among
physical growth and biological maturity status, functional
performance, and psychological characteristics, particularly
among female adolescent athletes.

Figure 4. Posterior estimations for Will to excel (a) and Will to compete (c) scores by competitive level, considering variation between age groups.
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Figure 5. Posterior estimations for mastery (a), work (b) and competitiveness (c) scores by competitive level, considering variation between age groups.
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Figure 6. Posterior estimations for self-referenced competencies (a), other-referenced competencies (b), effort expenditure (c), affiliation with peers (d), and positive
parental involvement (e) scores by competitive level, considering variation between age groups.
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