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ABSTRACT

Purpose. This study aimed to examine the relationship between cognitive predispositions and decision-making in offensive
and defensive basketball players’ behaviours.

Methods. The sample consisted of 13 adult competitive female basketball players who represented the university sports
club. Participants took two tests from the Vienna Test System (VTS). The Cognitrone (COG/S4) test was used to assess concentration
performance. Reactive stress tolerance and the ability to respond under complex stimulation conditions were measured by
the Determination Test (DT/S1). Decision-making in basketball players’ behaviours was assessed during offensive and
defensive skills.

Results. Attention and stress resistance correlated positively with better offensive and defensive performance (r = -0.14
to —0.41). Perception and vigilance fatigue correlated with worse agility (r = 0.10-0.46). Impulsivity negatively correlated
with decision-making times (r = -0.40). Hypervigilance correlated positively with offensive (r = 0.18-0.19) and negatively
with defensive (r = -0.34 to -0.51) tasks. Hierarchical cluster analysis showed that offensive tasks clustered with cognitive
factors: attention, hypervigilance, and stress tolerance in first subgroup, and offensive performance, agility, and perceptual
fatigue in second subgroup. Defensive tasks showed a similar clustering pattern, with cognitive dispositions clustered separately
from performance-related measures. Defensive tasks showed similar clustering. Regression analysis revealed that perceptual
fatigue influenced defensive tasks (§ = 0.46-0.45) stronger than offensive tasks (3 = 0.33-0.13).

Conclusions. Cognitive predispositions such as attention, stress resistance, and hypervigilance impact basketball performance,
but these relationships vary between offensive and defensive tasks. The results of this study underscore the importance of
cognitive endurance in high-pressure sports scenarios. The unexplained relationships between tasks suggest the presence
of other unexamined factors, warranting further investigation.
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Introduction

Basketball is a sport that requires not only a high
level of physical fitness [1] but also well-developed cog-
nitive abilities within the competitive game environ-
ment. For players of open sports such as basketball, it
is essential to distribute attention across multiple stim-
uli in the game setting [2, 3] while simultaneously per-
forming automated motor actions such as defensive
movements or dribbling. Offensive and defensive ac-
tivities in basketball demand the concurrent engage-

ment of motor and cognitive skills, which is especially
visible during changes in locomotion during game
tasks that demand execution [4, 5].

The influence of mental factors on athletes’ perfor-
mance is generally well-documented, but only a limited
number of studies have utilised qualitative methodolo-
gies that provide a detailed and in-depth perspective on
identifying specific cognitive-motor ‘markers’ of player
performance [6], such as selective attention, reaction
speed, and decision-making ability. Research suggests
that players with superior cognitive skills make more
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effective decisions and handle complex game situa-
tions with fewer errors [7].

Studies in sports psychology highlight that person-
ality traits play a key role in the process of a player’s
adaptation to environmental demands [8]. In competi-
tive contexts where performance is further modified
by stress factors, cognitive flexibility appears to differ
across playing positions [9] and may be crucial in form-
ing players’ anticipatory strategies [10]. During com-
petitive matches, it is well-known that athletes face
situations of high cognitive stress [11] and cognitive
fatigue [12], which can lead to decreased performance
and satisfaction during competition, as well as impair
their ability to cope with acute stress. Interactional
and avoidance strategies are known to depend on the
type of stressful event [13], particularly in activities
associated with significant situational tension. Evi-
dence suggests a higher level of stress tolerance (ST)
in players with high functional fitness levels [14].

Variability of player activity requires a high degree
of concentration, which is influenced by emotions [15],
physiological indicators [16], and the level of selective
attention [17], but there is also evidence of the effect of
concentration on skill quality [18]. Concentration in-
volves the ability to focus on a task while ignoring dis-
tractions to work effectively [19]. The effects of con-
centration on performance and visual focus in sports
psychology have been measured using eye-tracking
methods. Research generally confirms that elite play-
ers exhibit higher levels of attentional focus, effective
information searching, and precise information pro-
cessing [20].

The ability to anticipate actions is critical in many
performance contexts, such as predicting escape direc-
tion or passes. It involves perceiving and processing
visual information from an observed sequence of ac-
tions and predicting its outcome. Trained athletes also
focus on areas containing key information and avoid
looking at irrelevant locations [21]. It has been shown
that experienced players systematically focus on spe-
cific cues indicating the direction and nature of an op-
ponent’s actions [22] and integrate these cues without
becoming overloaded by them [23]. Research suggests
that this kinaesthetic detection is beneficial in perceiv-
ing object distance, identifying relevant visual infor-
mation (e.g., ball or opponent movements), and ignoring
or mitigating distracting factors, all of which are essen-
tial for skilled behaviour [24, 25]. The intended action
of an opponent, which can be inferred from the char-
acteristics of kinaesthetic cues [26] and the player’s
ability to extract them [27], is often selectively masked
or preceded by deceptive signals [28, 29]. For predictive

measures, elite players must therefore possess higher
levels of memory and selective attention, which can,
among other things, be improved through basketball-
specific exercises [30]. It is important to determine the
relationship between memory, the ability to select at-
tention and decision-making in offensive and defensive
situations occurring in the game.

The main aim of the work was to conduct an ex-
ploratory study of the relationship between cognitive
predispositions (independent variables — IV) and deci-
sion-making in offensive and defensive basketball
players’ behaviours (dependent variables — DV). Spe-
cifically we aimed to: (1) study simple linear relation-
ships between all variables, (2) explore multidimen-
sional associations, and (3) examine the extent to which
the DVs depended on the IVs, building simple or mul-
tivariate models. The research findings may contribute
to the development of specific training programs aimed
at improving player skills.

Material and methods
Study design

This cross-sectional study involved 13 highly trained
female basketball players from a university sports club
participating in the Polish University Championships
in Women’s Basketball. Anthropometric measurements
(body height and mass, body mass index - BMI) and
cognitive assessments (Cognitrone and Determination
tests via the Vienna Test System) were conducted indi-
vidually under controlled conditions. Following cogni-
tive tests and a 15-minute warm-up, offensive and de-
fensive decision-making skills were evaluated using
basketball-specific video tasks. The average of the three
best trials out of six attempts was used for analysis.
Details of the measurements were described below.

Participants

The sample consisted of 13 adult competitive female
basketball players, detailed in Table 1 (in the Results
section), who play in an academic league and have sig-
nificant sports achievements in Poland (14™ place in
the Polish University Championships Women’s Basket-
ball ranking in 2021-2024). The female basketball
players represented a university sports club. The inclu-
sion criteria included a minimum participation of play-
ers in training at least twice per week before the start
of the study. Before the study, athletes were excluded
if they reported any musculoskeletal injuries, pain syn-
dromes, or other conditions within the past year that
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may have been exacerbated by their participation in
the measurement survey. The study was conducted
two weeks before the semifinals of the Polish Univer-
sity Championships in Women’s Basketball in 2024.

Measures and procedures

Two anthropometric tests were conducted: body
height (BH) and body mass (BM) using a stadiometer
(Seca 213, Hamburg, Germany). BMI was calculated
based on the standard formula. Two tests were then
conducted to assess cognitive predispositions. After
completing them, each subject participated in a stand-
ard 15-minute warm-up. Then, they performed offen-
sive and defensive tasks, assessing decision-making.

Two subtests (Cognitrone test, Determination test)
from the Vienna Test System (VTS; Schuhfried GmbH,
Modling, Austria) were used to determine the cogni-
tive predispositions in the female basketball players.
The testing was conducted in a quiet and enclosed room
equipped with a computer, allowing participants to
focus comfortably on completing the tests.

Before the testing began, the administrator provided
an oral explanation of the procedure. Testing com-
menced after the participants signed the required ethi-
cal consent forms. The VTS was completed in Polish.
The Cognitrone test (COG) and Determination Test
(DT) were supported by hardware devices, including
a response panel and pedal, which enabled the meas-
urement of concentration performance and reactive
stress tolerance with millisecond accuracy [31].

The administrator was present throughout the test-
ing session to provide assistance if needed (e.g., resolv-
ing technical issues, explaining tasks, or facilitating
breaks). The total test duration was up to 30 minu, in-
cluding breaks.

COG with form S4 (standard form with fixed

presentation time per item)

The test assesses concentration performance. Dur-
ing the measurement, participants compared a geo-
metric shape with other geometric shapes and deter-
mined whether the comparison shape was identical to
one of the four additional shapes. In forms with a fixed
working time, participants had a short window to re-
spond only if the shape matched the comparison.

DT with form S1 (adaptive standard form)

The test determines reactive stress tolerance and
the ability to respond under complex stimulation con-
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ditions. During the measurement, participants were
presented with both visual colour stimuli and acoustic
signals. Responses were made by pressing correspond-
ing buttons on the response panel and using foot ped-
als. The stimuli were presented at a sufficiently high
frequency to challenge the participant beyond their
capacity, inducing a situation where not all required
reactions could be performed.

Offensive and defensive skills

For the assessment of decision-making, tasks were
used in which the tested person ran in the opposite di-
rection to the direction of the demonstration person
displayed on the TV monitor. The speed of performance
was measured by a Witty (Microgate®) electronic timer
with an accuracy of 0.01 s. For the purposes of testing
offensive and defensive skills, video sequences were
recorded in advance with a Sony HDR-CX450 digital
camera. The demonstrations were performed by an in-
dependent person, a 23-year-old player with a sports
age of 12 years. The person presented six different de-
fensive and six offensive skills. The video sequences
were projected to the tested person in random order on
a 60-inch TV screen 4 m away from the player. Each
activity ended with a change of direction to the left
(3x%) or right (3x).

For testing offensive skills performance (OP), the
tested participant was projected defensive activities,
and for testing defensive skills performance (DP), of-
fensive activities were projected. The tested person was
instructed in advance to perform a movement in the
opposite direction to the person performing the dem-
onstrations. The sequences were technically adjusted
using the Kinovea® software, and the length of each
sequence was 3s. A reference point (RP) was created
in each sequence by the expert — the point at which the
direction change began. For each individual video se-
quence, the point of initiation of the extension of the
rebound leg (opposite to the direction of motion) was
individually determined as the point of initiation.

The offensive and defensive decision-making time
(OD, DD) and overall offensive and defensive perfor-
mance time (OP, DP) variables were monitored. The
time was triggered by the test subject crossing the first
photoelectric cell and was time-synchronised with the
video sequence. The variables OD and DD were clas-
sified as the time interval between the reference point
and the time of crossing the second photoelectric gate
(Figure 1B, 1C). The overall offensive and defensive
performance (OP, DP) was determined as the time in-
terval between the reference point and the time of
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crossing the third photoelectric gate (Figure 1A). The
time interval between the second and third photocell
was defined as the agility time in attack and defence
(OA, DA). The reference point was identified individu-
ally in each sequence. Proper instructions and prac-
tice trials of the test were given to the athletes, allow-
ing for adequate familiarisation.

A. Offensive performance (OP)

A subject with a ball dribbled forward, and crossing
the photocell triggered a video sequence displayed on
the TV monitor in parallel. As soon as she-saw the change
of direction of the person on the screen (defender), the
subject had to dribble in the opposite direction (from
the tested person’s perspective) and escape to the 3™
photocell as quickly as possible (Figure 1B). The side

Human Movement, Vol. 27, No 1, 2026

of the dribbling hand (left, right) was the player’s in-
dividual choice. The average of the three best times
from 6 repetitions was used to analyse the results.

B. Defensive performance (DP)

The subject performed arunina 1l X 1 m area.
Crossing the photocell triggered a video sequence dis-
played on the TV monitor. As soon as she registered
the change in direction of the person on the screen (at-
tacker with the ball), she had to perform a movement
(defensive slide) in the opposite direction (from the
tested person’s perspective) and perform a defensive
movement to the 3™ photocell as quickly as possible
(Figure 1C). The average of the three best times from
6 repetitions was used to analyse the results.
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Table 1. Descriptive statistics of age, anthropometric
measurements, training activities, cognitive/executive
measurements (Viena Test System), offensive
and defensive skills in basketball female players

Statistical procedures

The Shapiro-Wilk test was used to evaluate the nor-
mality of the distribution of the continuous variables.
The variables showed a normal distribution with p > variable 95% CI 95% CI
0.05. Descriptive statistics were presented as means, Mean lower upper
standard deviations, and 95% confidence intervals (CI).

. . . . : Age (years) 21.21 20.30 22.13 1.52

To study simple linear relationships betV'veen vari- g dy height (cm) 173.65 17187 17543  2.95
ables, the Pearson product—moment' correlation coeffi- Body weight (ke) 7306 6740 7872 937
cients were calculated. Interpretation of the correla- Body mass index (kg/m?) 2423 2234 26.12 3.13

tion’s strength was based on Hinkle et al. [32] where:

Experience (months) 104.54 79.66 129.42 41.17
0.00-0.10 = negligible, 0.10-0.30 = small but mean-

Practice activity (min/week) 466.15 350.06 582.25 192.12

ingful relationship, 0.30-0.50 = medium strength re-  Attention (10) 6715 63.68 7063 5.76
lationship, 0.50-0.70 = strong relationship, 0.70-1.00 Perception fatigue (no) 12.85 937 1633 5.76
= very strong relationship. Multidimensional, complex  Impulsivity (no) 14.00 994 1806 6.72
associations were explored with a cluster analysis (CA),  Stress resistance 241.31 216.90 265.72 40.39
using Ward’s method of linkage and 1 — Pearson’s r  Vigilance fatigue (no) 20.62 12.54 2869 13.37
distance calculation. Prior to analysis, all variableswere ~ Hypervigilance (no) 33.69 20.14 47.25 2243
standardised to have a mean of 0 and a standard de-  Offensive performance (s) 2.05 196 215 0.15
viation of 1. Results are presented in figures as den-  Offensive decision-making (s) ~ 1.12 1.05 1.18 0.11
drograms_ Offensive agility (s) 0.94 0.84 1.03 0.16

A multivariate regression analysis (MRA) was con-  Defensive performance (s) 217 208 226 0.15
ducted to evaluate the effect of perception fatigue on ~ Defensive decision-making (s) ~ 0.87 ~ 0.80 ~ 0.95  0.13
two sets of dependent variables: (1) offensive perfor- ~ Defensive agility (s) 129 124 135 0.09

mance and offensive agility, and (2) defensive perfor- no - number of points
mance and defensive decision-making. Wilks’ Lambda  Values are presented as mean = SD with 95% confidence
was calculated to assess the strength of the multivari- intervals (CI). Lower and upper indicate the lower and upper
ate effect. The correlation of residuals was examined to ~ Pounds of the 95% CI
evaluate unexplained relationships between the de-
pendent variables in each set.

Statistical significance was set ata. = 0.05. We used
Statistica version 13.0 (StatSoft Polska, Cracow, Poland

Table 2. Pearson product-moment correlation coefficients between
sets of cognitive dispositions and offensive and defensive skills

Variable ATT PERCFAT IMP STRESSR VIGFAT HVIG

2022) and RStudio (Version: 2024.09.1+394, released:  op ~033 0.33 032 -0.14 0.04 0.19
2024-11-04; R Team, 2024) with the R language [Rver-  op _027 027 -040 -0.38 0.19 0.00
sion 4.3.3 (2024-02-29 ucrt)| for data analysis. OA -0.13 0.13 0.59 -0.41 0.17 0.18
DP -0.45 0.45 0.02 -0.11 0.33 -0.51

Results DD -0.46 046 -0.05 -0.13 0.24 -0.34
DA -0.10 0.10 0.10 0.00 0.21 -0.36

Descriptive statistics are presented in Table 1. The
mean age of the female players was 21.21 years (SD =
1.52), while body height and body mass were 173.65 cm
(SD = 2.95) and 73.06 kg (SD = 9.37), respectively.
Body mass index indicated a normal range, but at the
upper limit (24.23 + 3.13). Female players had an aver-
age of 104 months of experience, while practice activ-

OP - offensive performance, OD - offensive decision-making,
OA - offensive agility, DP - defensive performance,

DD - defensive decision-making, DA - defensive agility,

ATT - attention, PERCFAT - perception fatigue,

IMP - impulsivity, STRESSR - stress resistance,

VIGFAT - vigilance fatigue, HVIG - hypervigilance

ity was 466 minutes per week (Table 1).

Table 2 presents the simple linear relationships
between offensive and defensive skills and cognitive
dispositions. As can be seen, most of the correlation
coefficients indicated weak, although meaningful, re-
lationships. Both attention (ATT) and stress resistance
(STRESSR) suggested that a higher level of these dis-
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positions was associated with a higher level of offensive
and defensive performance (as shown with negative
values). While attention and stress resistance compo-
nents such as perceptual fatigue and vigilance fatigue
were linked positively, this suggested that higher fa-
tigue (missed or incorrect reactions) was associated
with higher test results (which indicated worse per-

Human Movement, Vol. 27, No 1, 2026



HUMAN MOVEMENT

M. Popowczak, J. Domaradzki, P. Horicka, D. Kozlenia, Cognitive and agility skill level in female basketball players

Offensive decision making

formance because of the time unit). Interestingly, im-
pulsivity was related to decision-making components
(both offensive and defensive) with negative correla-
tions. Someone who is impulsive makes decisions
quickly but is more likely to risk making mistakes.
Another notable finding is the positive associations be-
tween hypervigilance and all offensive tasks, while
negative associations were observed with all defensive
tasks.

Next, the multidimensional relationship was stud-
ied with a hierarchical cluster analysis. The results are
the dendrograms presented in Figure 2. As can be seen,
offensive tasks and cognitive dispositions created two
clusters. The first cluster consisted of attention, hyper-
vigilance, stress resistance, and offensive decision-
making. An interesting relationship was observed in
the second cluster, where offensive performance was
closely related to offensive agility, and both were joined
to perceptual fatigue. This three-element subgroup was
joined to impulsivity, connected with vigilance fatigue.
Defensive tasks and cognitive dispositions also created
two clusters (Figure 2). The general pattern of the re-
lationships was similar to the offensive associations.
The first cluster consisted of attention, hypervigilance,
and stress resistance. In the second cluster, the first
subgroup included defensive performance closely re-
lated to defensive decision-making, and the second
subgroup included impulsivity connected to vigilance
fatigue and defensive agility.

A multivariate regression analysis (MRA) was con-
ducted separately for: (1) offensive performance and
offensive agility, and (2) defensive performance and de-
fensive decision-making. The starting point was the
assessment of simple linear regression models. Results

Offensive

Attention

Hypervigilance

Stress resistance

Perception fatigue
Offensive performance
Offensive agility :l

Impulsivity

Vigilance fatigue

0.0 05 1.0 15 20 25
Linkage distance

3.0

are presented in Table 3. As can be seen, a higher effect
of perception fatigue was observed in defensive deci-
sion-making (B = 0.46) and defensive performance
(B = 0.45) (Table 3). In contrast, the effect of perception
fatigue on offensive performance and agility was lower
(B = 0.33, p = 0.13, respectively). None of the coeffi-
cients were statistically significant.

Table 3. Simple linear regression coefficients on the
effect of perception fatigue on offensive performance and
agility, defensive performance and decision-making

Offensive  Offensive  Defensive Def(?n.swe
Parameter - decision-
performance agility performance making
by 0.33 0.13 0.45 0.46
p 0.267 0.661 0.124 0.110
B 0.33 0.13 0.45 0.46

by — unstandardised regression coefficient

B - standardised regression coefficient

p - significance level

Each column represents a separate simple linear regression
model with perception fatigue as the independent variable.

However, when analysing the multivariate regres-
sion results to assess the combined effect, a better
model was observed in the combined defensive tasks
(Wilks’ Lambda = 0.27, p = 0.266), than in the com-
bined offensive tasks (Wilks’ Lambda = 0.86, p = 0.471)
(Figure 2). The effect of perception fatigue on defensive
tasks was stronger (perception fatigue explained 73%
of the variation) than on offensive tasks (perception
fatigue explained 14% of the variation). However, after
accounting for the effect of perception fatigue, all offen-
sive and defensive tasks showed a strong unexplained

Defensive
Attention
Hypervigilance j
Stress resistance
Perception fatigue
Deffensive performance :| |

Deffensive decision making
Impulsivity

Vigilance fatigue }
Deffensive agility

0.0 0.5 E‘IO 1?5 20 2?5 3j0

Linkage distance

Figure 2. Dendrogram of the multidimensional relationship between all offensive and defensive tasks and cognitive dispositions
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Scatter Plot of Residuals

Residuals of Offensive agility
{=]

-2 -1 ] 1
Residuals of Offensive performance

Residuals of Deffensive agility

Scatter Plot of Residuals

o

-1.5 -1.0 -0.5 0.0 05 1.0
Residuals of Deffensive performance

Figure 3. Scatterplot of residuals after controlling for perception fatigue

relationship (residual correlation coefficients of 0.75
and 0.74, respectively, in Figure 3).

Discussion

This study explored the relationships between
cognitive functions and decision-making in offensive
and defensive basketball behaviours. Most cognitive
measurements showed weak but statistically signifi-
cant linear correlations with decision-making tasks.
Higher attention and stress resistance were associated
with better offensive and defensive performance, while
higher levels of perception fatigue and vigilance fatigue
were linked to poorer decision-making, as reflected in
the test outcomes. Impulsivity negatively correlated
with decision-making, indicating that impulsive in-
dividuals tended to make quicker decisions but were
more prone to errors. Hypervigilance positively corre-
lated with offensive tasks but negatively with defensive
tasks, suggesting distinct cognitive demands between
these domains. Hierarchical cluster analysis revealed
distinct groupings, with offensive tasks clustering with
cognitive factors such as attention, hypervigilance, and
stress resistance in one group, and offensive perfor-
mance, agility, and perception fatigue in another sub-
group. Defensive tasks exhibited a similar clustering
pattern, with cognitive dispositions grouped separately
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from performance-related measures, highlighting the
shared cognitive demands of defensive tasks. The re-
gression analysis showed that perception fatigue had
a stronger effect on defensive tasks (decision-making
and performance) compared to offensive tasks. How-
ever, the unexplained relationships between offensive
and defensive tasks remained high, indicating addi-
tional factors influencing decision-making and per-
formance.

To date, few studies have assessed the role of cogni-
tive abilities in agility through VTS testing. The only
study was conducted by Matlak et al. [33]; therefore,
it is hard to discuss our results in relation to the out-
comes of other authors due to differences in methodol-
ogy. However, our findings align with those of Matlak
et al. [33] in recognising the importance of cognitive
functions in sport task decision-making and perfor-
mance. The mentioned study underscores the role of
cognitive abilities, such as reaction time and stress tol-
erance, in sports performance in soccer players. Matlak
et al. [33] identified a moderate-to-large significant re-
lationship between reaction time and decision-making
speed during agility tasks among elite young soccer
players, suggesting that cognitive factors like choice
reaction time can influence agility performance. Simi-
larly, our research highlights the significant role of
cognitive predispositions — such as attention, stress

Human Movement, Vol. 27, No 1, 2026
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resistance, and impulsivity - in influencing offensive
and defensive decision-making and performance in
basketball players. Importantly, we also found that
perception fatigue has a stronger impact on defensive
tasks compared to offensive tasks, which may suggest
task-specific cognitive demands in team sports.

In another study, Hornikova et al. [34] found no sig-
nificant relationship between reaction time (RT) and
total agility time in adult handball players, nor any cor-
relation between choice RT and total agility time. Simi-
larly, the mentioned study by Matlak et al. [33] reported
low shared variance between decision time and results
from a choice RT test. These findings suggest that de-
cision-making in agility tasks is only partially explained
by general cognitive functions assessed through lab-
oratory-based tests. This is in line with our results, in
which the regression analysis showed a high prevalence
of unexplained relationships between agility tasks, in
both offensive and defensive conditions, and cognitive
measures. Indeed, agility is a multifactor skill connected
to both physical and mental skills [35]. The results
confirm the role of cognitive factors; thus, further in-
vestigations are required.

Decision-making, especially in team sports, involves
greater complexity, including the ability to anticipate
[36]. Players often base decisions during agility ma-
noeuvres on visual cues from the movements of oppo-
nents and teammates [37]. This complexity is supported
by evidence showing faster reactions in higher-level
athletes who rely on anticipation compared to lower-
level players in sports [38, 39]. Our study showed that
impulsivity showed a negative correlation with deci-
sion-making (offensive and defensive), indicating faster
but riskier decisions. Hypervigilance was positively
associated with offensive tasks and negatively with
defensive tasks. Even while performance was directly
associated with agility tasks, which may be linked with
the mentioned cognitive functions, the links were not
strong. One potential reason for the weak-to-moderate
relationships between agility test outcomes and results
from laboratory-based cognitive tests is the use of gen-
eral visual stimuli, such as lights and sounds, rather
than sport-specific stimuli, like the movement of other
players [36]. Moreover, the VTS tests are performed
with limited musculoskeletal system functions, mainly
based on hand and foot movements, which also differ
significantly from agility tasks.

Another possible explanation for the observed weak
relationships is the differing time demands of the agility
test and the cognitive tests. This discrepancy likely
engages different cognitive processes. The VTS tests,
with a longer duration, emphasise sustained attention,

working memory, and reactive stress tolerance [31],
while the agility test relies on a rapid response to a sin-
gle, brief stimulus, placing less emphasis on prolonged
attentional or stress-related capacities. Also, the lack of
physical effort may cause differences in response to
VTS test-affected scores [40].

Despite the novel insights provided by this pilot
study, several limitations should be acknowledged when
interpreting the findings. First, the small sample size
(n = 13) substantially limits the statistical power of the
analyses and increases the risk of both Type I and
Type Il errors. Although the exploratory nature of the
study justifies the use of a smaller sample, the results
should be interpreted with caution and cannot be gen-
eralised beyond the investigated group. Second, the
study involved a homogeneous sample of adult female
university-level basketball players, which restricts the
generalisability of the findings to other populations,
such as male players, youth athletes, or elite professional
basketball players. Cognitive demands, stress responses,
and decision-making strategies may differ substan-
tially across sex, age, and competitive levels. Third, the
cross-sectional design does not allow causal inferences.
While associations between cognitive dispositions and
offensive and defensive performance were identified,
it cannot be determined whether cognitive abilities di-
rectly influence basketball performance, or whether
long-term basketball training itself enhances specific
cognitive functions. Longitudinal or intervention-based
designs are required to clarify the directionality of
these relationships.

Another limitation relates to the ecological validity
of the cognitive assessments. Although the Vienna Test
System provides standardised and reliable measures
of cognitive functions, the tests rely on abstract visual
and auditory stimuli and simplified motor responses
(hand and foot reactions). These conditions differ con-
siderably from the complex, whole-body, and percep-
tually rich environment of basketball gameplay. Ad-
ditionally, physical and physiological factors such as
lower-limb strength, speed, neuromuscular coordina-
tion, aerobic fitness, and acute fatigue were not directly
controlled for or included in the analyses. Given the
multifactorial nature of agility and decision-making
performance, these unmeasured variables may have
contributed to the substantial unexplained variance
observed in both offensive and defensive tasks.

Finally, the study focused on a limited set of cogni-
tive variables, primarily attention, stress tolerance, im-
pulsiveness, and vigilance-related measures. Other rel-
evant cognitive components, such as working memory,
inhibitory control, anticipation skills, visual search
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strategies, and tactical knowledge, were not assessed
and may play an important role in basketball decision-
making. This study is the first to examine the relation-
ship between cognitive function assessed by the Vienna
Test System and an agility test in defensive and offen-
sive tasks in female basketball players. These findings
collectively reinforce the critical role of cognitive func-
tions in sports performance. However, our study ex-
tends the discussion by addressing not only isolated
tasks like agility but also broader performance do-
mains such as decision-making and game-specific be-
haviours. Future research could benefit from integrat-
ing the methodologies of both studies to examine how
specific cognitive functions, like reaction time, interact
with task-specific demands across various sports and
age groups. This would help refine training strategies
to enhance both cognitive and motor performance in
athletes.

Conclusions

These findings provide valuable insights into the
interplay between cognitive dispositions and basket-
ball decision-making. Cognitive predispositions such
as attention, stress resistance, and hypervigilance sig-
nificantly impact basketball performance, but their in-
fluence varies between offensive and defensive tasks.
Perception fatigue emerged as a critical factor, par-
ticularly for defensive tasks, underscoring the impor-
tance of cognitive endurance in high-pressure sports
scenarios. The unexplained relationships between tasks
suggest the presence of other unexamined factors, such
as team dynamics, situational awareness, or environ-
mental stressors, warranting further investigation.
The results of this pilot study emphasise the need to
incorporate cognitive training to enhance decision-
making and performance, especially under fatigue-in-
ducing conditions. Future studies should aim to inte-
grate these insights with biomechanical and situational
variables to develop more comprehensive training
models.
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