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Aim. The aim of this study was to investigate the association between mental toughness and
competitive performance of young female basketball players. Materials and methods. The sample
of 38 female basketball players who were under 16 years old and played for the four best-ranked
basketball clubs in the highest league of Serbia was recruited. Their mental toughness was
evaluated via mental toughness questionnaire (MTQ48) and their performance index rating
was evaluated by their season statistics obtained from the official web page of the Serbian Bas-
ketball Association. Results. Correlation analysis revealed a significant association of perfor-
mance index rating with mental toughness and its constituents such as control and confidence.
Conclusion. Regression analysis reinforced the notion of association of performance index rating
and mental toughness, further reflecting in significant differences in mental toughness between
those who performed low, medium and high in performance index rating.
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Introduction. Professional sport is not just
fun but rather it is economically oriented business
towards maximization of profit, which is why
performing on the highest levels requires invest-
ments in various aspects. Therefore, the goal is
development of an athlete that will be capable of
responding to tasks and challenges as well as
coping with responsibilities and consequences
that come along. For this reason, performance
analysis as well as performance prediction are
among the main pillars of the process towards
success in sport. Defining the factors that may
have significant impact on performance of high
level athletes provides information that team
leaders and coaches could use in talent acquisi-
tion and selection process as well as in planning
and programing the training process [8, 9, 28].

How the business will develop largely de-
pends on the requirements of the market and in
that sense, basketball has been among the most

popular sports, which could be attributed to crea-
tivity, dynamics, and competitiveness [12]. It is
an Olympic sport with well-developed systems of
national, continental, and inter-continental (i. e.,
world cup) competitions. This caused selection
and training processes to be improved over time,
especially with technological development and
involvement of statics applied in analysis of rela-
tions between specific basketball performance
and other factors in order to define the ones that
may positively improve the performance [1, 11,
27, 29, 30]. In general, competitive success in
basketball depends on optimal combination of
technical skill, tactical knowledge, and physical
preparedness [28, 29, 31].

However, psychological attributes were also
found to be associated with performance in com-
petitive athletes [3, 18, 19, 20, 23, 26]. Mental
toughness was shown to be an attribute of the elite
athletes [13, 14], which was found to be asso-
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ciated with success in sport [22]. Moreover,
the results of empirical research [24] lead to
the conclusion that it is the necessary pre-condition
for success in sport. The results from studies
on mental toughness of basketball players are
conflicting considering the differences between
sexes [7, 16, 17, 21], while significant diffe-
rences were observed between age categories [7].
Several studies investigated the association of
mental toughness with other personality charac-
teristics such as emotional intelligence [2], pre-
competition anxiety [17], aggression [16], and
concentration [7]. Based on these associations
authors argued possible effects on basketball per-
formance.

Based on the notion that mental toughness is
personality characteristic that in a large measure
defines how people react to challenge, stress and
pressure [5], the question arises whether mental
toughness is directly associated with the competi-
tive basketball performance. This bears impor-
tance in talent acquisition and selection that are
multidimensional processes and their precision
and accuracy may decide who wins, especially in
games when the teams are at the similar level of
tactical, technical, and physical preparedness.
Bearing in mind that the category of cadets cor-
responds to age when players’ growth and matu-
ration are pronounced and their social role is be-
coming more responsible, this is also the time
when talent gets to its maximum [15, 18]. More-
over, this is the first category when the competi-
tion system is in the form of league that corres-
ponds to that one of seniors and fallowing
the propositions of international basketball asso-
ciation (FIBA) (http://www.fiba.basketball).
Therefore, the aim of this study was to investi-
gate the association of mental toughness with
competitive basketball performance of female
cadets, and whether those who performed higher
were mentally tougher compared to those who
performed lower. It was hypothesized that mental
toughness would be associated with competitive
basketball performance and that players who per-
formed better scored higher in mental toughness.

Materials and Methods

Participants

A stratified sample of convenience was used
for the study so the effects of tactical, technical
and physical characteristics could be minimized.
Therefore, the sample included 38 female basket-
ball players from the four best-ranked clubs in
the strongest Serbian league for cadets (age =
=16 % 1 years). Moreover, only players who be-

longed to the highest 33.3 percentile of players
who spent the most of the time playing during
the season. There were 175 players registered for
the first female basketball league for cadets, thus
the sample corresponds to 20 % of this popula-
tion. The structure of the sample consisted of eight
point guards, 11 shooting guards, eight small
forwards, six power forwards, and five centers.
The average basketball experience was 5.8 + 2.0
years, in the season 2019/2020 they played in
average 12.73 + 2.80 games out of 16 games,
and in average spent 19.17 + 8.11 minutes playing
per game. Nineteen participants (50 %) were the
active members of the Serbian national basketball
U16 team, while others were not in the national
team but they played in the same league and the
same four clubs as those who were selected for
the national team. Participants were informed
about the aim of the study and their data were
acquisitioned only after they consented to it.
The study is conducted in accordance with
the Helsinki declaration regarding the ethical
principles for medical research involving human
subjects (Williams, 2008). The study design was
approved by the Ethical Board (number 484-2) of
the Faculty of Sport and Physical Education,
University of Belgrade.

Procedures

The research was conducted at the end of
the season 2019/2020 for cadets. Each participant
answered the questionnaire consisting of socio-
demographic questions, sports experience, play-
ing position, whether they played for the national
team of Serbia or any other country, and the 48-
question questionnaire for evaluation of mental
toughness (MTQ48). Competitive basketball per-
formance was evaluated for each participant us-
ing match performance analysis from the players’
statistics that were available at the Serbian Bas-
ketball Federation web page (http://www.kss.rs).
Participants were allocated into three groups
based on their performance index rating. The as-
sociation of mental toughness and performance
index rating was evaluated as well as the differ-
ence in mental toughness between the players of
different performance.

The MTQA48 evaluates the capability of
a person to deal with the pressure under different
circumstances and in different tasks by evaluating
four dimensions: control, challenge, commitment,
and confidence [6]. The control further consists
of life and emotional control, commitment of
achievement and goal orientation, challenge
of risk and learning orientation, and confidence
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of inter-personal and confidence in abilities.
The MTQ48 metrics were empirically confirmed
elsewhere [4, 10] and it has been extensively
used in athletes [5, 24]. The instrument includes
48 questions where participants express the level
of agreement on a 5-level Likert scale with each
of the questions, whereby 1 was the least agree-
ment (i. e., I totally disagree) and 5 was the highest
agreement (i. e., | totally agree). For the purpose
of the study, the scores were averaged into overall
mental toughness score and for each dimension
of mental toughness.

Match performance was analyzed using
the procedure explained in Zari¢ et al. [29].
Authors developed performance index rating
(PIR) using following formula: PIR = [(number
of 3-point shots scored x 3 + number of 2-point
shots scored x 2 + number of free-throw shots

sis of variance with Bonferroni pairwise compar-
ison determined if low, medium and high per-
formers differed in indicators of mental tough-
ness. The significance level was set at p < 0.05.
The Cohen’s effect sizes (d) were calculated for
the magnitude of differences (Sullivan, & Feinn,
2012) between the groups using the formula:
(M2-M1)/SD, where M1 and M2 were the means
of the groups, while SD was a pooled standard
deviation of compared groups. The magnitudes of
differences were defined as small = 0.2-0.5,
moderate = 0.5-0.8, and large > 0.8.

Results. Descriptive statistics for perfor-
mance index rating, mental toughness, control,
challenge, commitment, and confidence is shown
in Table 1. The variation in performance index
rating was the largest, while variations in mental
toughness and its subscales were similar.

Table 1
Descriptive statistics for the whole sample
Variables Mean SD CV% Min Max Skewness Kurtosis

Performance index rating 0.33 0.18 54.66 0.03 0.70 0.132 —0.993
Mental toughness 3.71 0.38 10.20 2.98 4.35 —-0.241 —0.604
Control 3.31 0.35 10.54 2.50 4.00 —-0.151 —-0.039
Challenge 3.95 0.49 12.48 2.63 4.88 —-0.369 0.238

Commitment 4.04 0.54 13.40 2.82 4.82 —0.588 -0.371
Confidence 3.73 0.46 12.27 2.73 4.40 —0.280 -0.779

scored + number of assists + number of rebounds
+ number of ‘steals’ + number of personal fouls
made on the player + number of blocks) — (num-
ber of 3-point shots missed + number of 2-point
shots missed + number of free-throw shots
missed + number of personal fouls + number of
technical fouls + number of turnovers + number
of shots by the player blocked by an opponent)] +
number of games + average time (min) of all
games. The sample of participants was divided
by performance index rating in three groups cor-
responding to the lowest 33.3 percentile (low per-
formers), middle 33.3 percentile (medium per-
formers), and the highest 33.3 percentile (high
performers).

Statistical analysis

The statistical analysis was performed in sta-
tistical package for social sciences (IBM, SPSS
20) and Microsoft Excel. All data were analyzed
descriptively for mean, standard deviation, coef-
ficient of variation, minimum, maximum, skew-
ness and kurtosis. Pearson correlation and mul-
tiple regression analyses were used to determine
the association between the indicators of mental
toughness and performance index rating. Analy-

Correlation analysis determined significant
correlations between performance index rating
and mental toughness, control, and confidence
(Table 2). Challenge and commitment did not cor-
relate significantly with performance index rating.

Table 2
Correlation coefficients for performance index rating
and indicators of mental toughness

. Performance index rating
Variables . »
Mental toughness 0.365* 0.024
Control 0.477%* 0.002
Challenge 0.163 0.329
Commitment 0.222 0.180
Confidence 0.341* 0.036

* Significant at p < 0.05, ** Significant at p <0.01.

Multiple regression analysis established sig-
nificant model of prediction of performance in-
dex rating from mental toughness indicators
(R* = 0.260, Std. Error of the Estimate — 0.167,
F =2.872, p = 0.038). However, when controlled
for each subscale individually, only control was
significant predictor (Table 3).
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Table 3
Coefficient analysis of multiple regression analysis
Unstandardized Coefficients Standardized Coefficients )
Model t Sig.
B Std. Error Beta
Constant —0.461 0.287 —1.608 0.117
Control 0.238 0.099 0.454 2.398 0.022*
Challenge —0.068 0.081 —0.182 —0.837 0.409
Commitment —0.032 0.072 —0.095 —0.443 0.661
Confidence 0.109 0.100 0.271 1.090 0.284

Dependent variable: Performance index rating.
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Fig. 1. Means and standard deviations of low, medium and high performers along with absolute
(Mean diff.) and relative (Rel. diff.) differences, and effect sizes: * Significant at p < 0.05, ** Significant at p < 0.01;
1 — small effect size, 17 — moderate effect size, 111 — large effect size

Analysis of variance revealed that the low
performers had significantly lower control than
the medium and high performers, while medium
and high performers had similar mean control
(Fig. 1). The magnitudes of differences were large.
Although similar trends could be observed in men-
tal toughness, challenge, confidence commitment,
these differences were not statistically different.

Discussion. The main findings of this study
revealed that mental toughness and its constitu-
ents were significantly associated with perfor-
mance index rating of young female basketball
players, whereby the control was the best predic-
tor of performance index rating. Moreover, sig-
nificant differences occurred in control between
the players who had different performance index
rating, with those performing better having re-
porting higher control. Therefore, the first and
the second hypotheses were partially true,
meaning that some but not all indicators of men-
tal toughness played a significant role in competi-
tive basketball performance of young female
basketball players.

Considering the descriptive statistics, mean
values of mental toughness of the investigated
sample were one scale point above the average,
which was higher than obtained in previous stu-
dies [13, 14, 22, 24]. The highest mean value oc-
curred in commitment, while the lowest was in
control, which could be attributed to the stage of
growth that participants were in at the moment
of the data collection and that all players belong
to the highest percentiles of successful young
basketball players in Serbia. The emotions and
confidence during the adolescence could often be
unstable, especially among girls, while their ma-
turation and full potential could be expected after
the adolescent crisis [18]. However, even though
unstable, the adolescence is characterized by pas-
sionate dedication to the game and competition,
which may reflect in higher level of commitment.

Correlation analysis revealed significant re-
lationship between performance index rating and
mental toughness, which was similar to results
obtained by other authors as well [13, 14, 21, 22,
24]. The competitive success seems to depend to
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some degree on overall mental toughness that
shared about 36.5% of the same variance with
performance index rating. More precisely, specific
aspects of mental toughness such as control and
confidence seem to be significant driving factors
of young female basketball players as they ex-
plained 47.7% and 34.1% of the variance in per-
formance index rating. Although control and con-
fidence are not typical for adolescence [18],
obtained mean values were lower than those ob-
tained in commitment and challenge. However,
significant amount of shared variance indicate
their importance for the success in competitive
basketball. The higher are control and confi-
dence, the higher was performance index rating.
This was partialy confirmed by the regression
analysis as mental toughness explained 26 % of
variation in performance index rating, but only
control was a significant among individual
predictors, which was similar to results obtained
by Dereceli [7].

Considering this, the analysis of variance
showed that control was the only indicator of
mental toughness that was significantly lower in
low performers comparing to medium and high
performers. However, the effect sizes suggest
trends in challenge, commitment, and confidence
that are similar to those obtained in control, re-
sulting in moderate differences in overall mental
toughness. Therefore, it seems that inner strength
and outer orientation, as well as resilience and
positivity may need to be higher for better per-
formance in competitive basketball of young fe-
male layers. Although the differences were sig-
nificant only in control, Cohen’s calculation of
effect size suggest that differences may exist,
which may need to be considered, given the size
of each subsample [6, 25]. Moreover, the whole
sample consisted of participants specifically se-
lected by the same parameters, which makes it
less likely for differences to be significant (i. e.,
occur in more than 95% of the small homogenous
sample). However, the obtained consistency in
trends seems to provide an insight into psycho-
logical construct of successful female basketball
players, thus potentially adding to the precision
of talent acquisition and selection process.

According to results, it could be argued that
young female basketball players whose commit-
ment and challenge are higher are more likely to
work on attaining ambitiously set goals. Moreo-
ver, on the way to the goal, they are likely to
perceive the obstacles as challenges and chances
to progress rather than the risk, while in return

their confidence may rise as they complete
the challenges. It is of note that the sample in-
cluded only players from the highest 33.3 percen-
tiles of the first four clubs of the highest basket-
ball league for cadets, among which 50% were
the members of the national team. These could be
the most talented young female basketball play-
ers from Serbia, whose commitment to this sport
could be higher than of those from lower percen-
tiles. This could be observed in mean values of
all investigated indicators of mental toughness in
each group that are well above the mid-point of
S-level Likert scale. Considering this, it could be
concluded that a well-developed control (i.e.,
emotional and life control) and confidence in
abilities, through commitment to overcome chal-
lenges and achieve the goals are the features that
characterize young female high performers in
competitive basketball. Although mental tough-
ness contributed moderately to performance in-
dex rating, it seems to be a consistent mechanism
that contributes to talent expression. Therefore,
coaches and talent acquisition specialists should
take this space of competitive performance into
account when taking decisions and MTQ48 could
be a convenient, easily attainable way to do so.
Limitations. Few limitations should be
pointed out before bringing the conclusion.
The structure of the sample could include players
from the lower percentiles and leagues for higher
validity and precision of analysis. Moreover, it
would provide the evidence to whether cut-off
values for top performers for indicators of mental
toughness could be defined. The data on mental
toughness could be collected on different cate-
gories such as juniors and seniors. The data on
population of non-athlete young females of
the same age could be compared to this data.
It would provide the evidence to whether the best
players in Serbia are different from normal popu-
lation of girls of the same age. The sample of
boys of the same age should be investigated for
wider external validity of this construct.
Conclusion. The results of this study suggest
that mental toughness of young female basketball
players played a significant role in performance
index rating. Overall mental toughness was asso-
ciated with competitive performance, whereby
control, including life and emotional control, was
the strongest predictor among other constituents
of mental toughness. The differences between
the groups further suggested that commitment,
challenge, and confidence also tend to be higher
among those players who performed higher.
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Therefore, mental toughness should be consi-
dered on the level of individual constituents
as well as on the general level of overall mental
toughness. This could be easily assessed by
the MTQ4S8 that is convenient and easily unders-
tandable for players of this age. In that regard,
this study indicate that the assessment of mental
toughness could be included as part of a multi-
level process of talent acquisition and player
selection.
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