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Cognitive task performance causes impaired soccer-passing skill

El desempefio de tareas cognitivas provoca un deterioro en la habilidad de pase en el
fiitbol
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Abstract

Introduction: The negative effect of mental fatigue on sports performance is moderated by fac-
tors like training status and age. Trained athletes typically exhibit greater tolerance to mental
fatigue but its effect on the sport-specific performance is relatively under-researched.
Objective: This study aims to investigate the effect of induced mental fatigue on the accuracy
and speed of soccer passing in soccer players.

Methods: 19 male university soccer players participated in a field study to identify the effect of
two sessions of cognitive loading on the accuracy and speed of passing. The players performed
the main protocol of three bouts of the Loughborough soccer passing test (LSPT) tasks and two
bouts of 15" STROOP tasks.

Results: Prolonged fatigue induced by solving mental tasks negatively impacted the speed of
passing performance. The accuracy in passing decreased with the reduced time of performance.
Discussion: Growing physical and mental fatigue showed a cumulative effect on the perfor-
mance of passes. Correlation analysis revealed a potential relationship between the observed
variables of passing test and total time with moderate effect.

Conclusion: The findings validate the hypothesis that prolonged fatigue owing to mental tasks
has a negative effect on the quality of passing skill in soccer players. These findings are crucial
for designing training programs that consider the consequences of both physical and mental
fatigue.

Keywords

Cognitive skills; Loughborough Soccer Passing Test (LSPT); mental fatigue; Stroop test; univer-
sity players.

Resumen

Introduccion: El efecto negativo de la fatiga mental en el rendimiento deportivo se ve moderado
por factores como el nivel de entrenamiento y la edad. Los atletas entrenados suelen mostrar
una mayor tolerancia a la fatiga mental, pero su efecto en el rendimiento deportivo especifico
ha sido poco investigado.

Objetivo: Este estudio busca investigar el efecto de la fatiga mental inducida en la precisién y la
velocidad de los pases en futbolistas.

Métodos: Diecinueve futbolistas universitarios participaron en un estudio de campo para
identificar el efecto de dos sesiones de carga cognitiva en la precisién y la velocidad de los pases.
Los jugadores realizaron el protocolo principal de tres rondas de tareas del Loughborough
Soccer Passing Test (LSPT) y dos rondas de tareas STROOP de 15 minutos.

Resultados: La fatiga prolongada inducida por la resolucién de tareas mentales afectd
negativamente la velocidad de los pases. La precision en los pases disminuy6 con la reduccién
del tiempo de ejecucidn.

Discusion: El aumento de la fatiga fisica y mental mostr6 un efecto acumulativo en el
rendimiento de los pases. El andlisis de correlacién revelé una posible relacién entre las
variables observadas en la prueba de pases y el tiempo total, con un efecto moderado.
Conclusién: Los hallazgos validan la hipétesis de que la fatiga prolongada debida a tareas
mentales tiene un efecto negativo en la calidad del pase en futbolistas. Estos hallazgos son
cruciales para disefiar programas de entrenamiento que consideren las consecuencias de la
fatiga fisica y mental.

Palabras clave

Fatiga mental; habilidades cognitivas; jugadores universitarios; Test de pase de futbol de
Loughborough; Test de Stroop.
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Introduction
___________________________________________________________________________________________________________________________|
Soccer is a team sport that involves the participation of two teams of players whose aim is to score a
goal and defeat the opponent in line with the rules of play. Successful soccer players incorporate several
qualities such as physical, technical, cognitive (executive functions such as visual scanning, focused at-
tention, selective attention, sustained attention, cognitive flexibility, visual memory and others), and
emotional ones (Bompa and Buzzichelli, 2018). However, physical exercise can acutely affect cognitive
performance, especially executive functions such as selective attention and inhibitory control (Fuentes-
Barria, 2025). Recent years have seen an increased interest in cognitive processes in sport (Walton et
al,, 2018; Skala and Zemkov3, 2022; Coutinho et al., 2018). Physical tasks involving prolonged effort
regulation or motor skills, both fundamental to invasive sports and games, are impaired by prior cogni-
tive exertion (Brown et al., 2020). A decrease in skills performance quality towards the end of a match
could be due to the combined effect of an increased perception of effort, and impairments in motor con-
trol and decision-making skills (Smith et al., 2016; Smith et al., 2018). Prolonged periods of cognitively
demanding activity induce mental fatigue, which is defined as a psychobiological state that may arise
during or after a prolonged cognitive activity. It is usually characterized by feelings of tiredness or even
exhaustion, lack of energy, and a decreased commitment and increased aversion to continue the current
activity (Boksem and Tops, 2008).

Several studies have shown detrimental effects of fatigue specific to soccer performance (Smith et al.,
2018). It is likely that the exhaustion of players after the soccer match is the cumulative effect of the
physical and mental fatigue experienced by them during the match. Team sports place significant cog-
nitive demands on athletes as they are required to maintain concentration over prolonged periods and
make fast and accurate decisions based on the retrieval and processing of information from a dynamic
environment (Nédélec, M. et al., 2012). The review by Yanez-Sepulveda et al. (2025) revealed that play-
ers with greater experience and higher competitive levels tend to manage psychological demands more
effectively than less experienced peers. Fatigue during matches can manifest itself as a significant de-
cline in motor skills, and passing and shooting accuracy and speed, which are likely to negatively impact
the quality of skills as well as the decision-making speed (Sinkovic et al., 2022). Soccer has specific cog-
nitive requirements such as sustained attention for the sport-specific decision-making, which relies on
the extended visual search behavior from a dynamic environment and the information processing sys-
tem of the brain (Vaeyens et al., 2007; Walsh, 2014). This explains why the accumulation of cognitive
fatigue causes the deterioration of the decision-making ability of soccer players (Afonso et al,, 2012).

Fatigue can be measured through objective methods (heart frequency and blood lactate concentration
measurement), and subjective methods, such as assessment of load sensation using questionnaires and
diaries (Novacic¢, 2018). Assessing fatigue in the soccer field is a relatively easy and straightforward
process as its effects are generally seen in reduced velocity and precision of passing, and incorrect tac-
tical decisions.

The negative effects of mental fatigue appear to be moderated by different factors, such as training sta-
tus or age. Evidence suggests that there is a greater tolerance to mental fatigue in trained adult athletes
(Martin et al., 2016), as well as younger children (Filipas et al., 2021). However, the effect of mental
fatigue on sport-specific performance of university soccer players is an under-researched area.

The aim of this study is to investigate the effect of induced mental fatigue on the accuracy and speed of
soccer passing in university students playing soccer in sub-elite and elite teams across Slovakia. We
hypothesize that fatigue induced by bouts of 15 and 30 minutes of mentally demanding activity signifi-
cantly reduces accuracy and speed of soccer passing.

Method
'

Participants

A total of 19 male experienced soccer players attending university and playing 1st to 8th Slovak leagues,
participated in this study (Table 1). The study included physically active players in good health, who
trained at least three times per week, and who routinely competed in national leagues and university
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tournaments. Those who had experienced any injury within the last six months of the study that might
influence sports performance were excluded. The subject matter and aim of the research were first ex-
plained to all the players. Subsequently, they provided written informed consents for participating in
the study. They were requested not to participate in any mental (computer work or playing games on
mobile) or physical activities on the morning before the test to avoid the impact of mental or physical
fatigue on testing results. The course of testing was explained in detail. The study was conducted in
accordance with the amended 1964 Helsinki Declaration (WMA, 2025) and approved by University
Ethic Committee (registration number: UKF-2020/1355-1:191013).

Table 1. Demographic Characteristics of Participants

Variables Mean SD
Age (year)21.2 +1.68
Height (cm) 1789 +5.64
Weight (kg) 73.35 +8.92
Sport age (year) 13.0+ 3.40

Note: SD = Standard Deviation

Procedure

The experimental protocol was divided into three parts (familiarization, mentally fatiguing task, and
passing test). All parts were organized in a single day under the leadership of two administrative people,
both experts on testing procedures. All testing procedures were conducted in a university gym with
floor area of 375 sq. m (25x15m) and under standard conditions. Prior to the session, participants were
instructed to sleep at least seven hours, refrain from vigorous physical training or mental exertion, and
avoid drinking alcohol. Participants performed the tests individually in the presence of the testing ex-
perts between 8:00 and 12:00 a.m. on the designated day.

Design

This study is a randomized controlled trial aimed at assessing the effects of two sessions of cognitive
loading on accuracy and speed of passing. Prior to the tests, players started with 15 minutes of jogging
and stretching warm-up. During the experimental session, they performed the main protocol of three
bouts of Loughborough soccer passing test (LSPT) tasks and two bouts of 15" STROOP tasks, each fol-
lowed by the declaration of Rate of Perceived Exertion (RPE) values based on the CR-10 scale (Figure
1).

Figure 1. Design of the Experimental Protocol

Warm-Up LSPTI STROOP1 RPEI LSPTII STROOP2 RPEII LSPT I RPE III

Cognitive Loading

To induce mental fatigue, players performed two 15-minute-long mobile device Stroop color-word tasks
(Smith, et al. 2016). The Stroop test has been widely used in sport science research settings in different
invasive sports (soccer, handball, basketball, volleyball, tennis) (Coutinho, et al., 2018; Blecharz et al,,
2022; Fortes et al.,, 2019) to assess inhibitory control and selective attention, both considered as com-
ponents of cognitive function. Players were asked to perform tasks according to instructions shown on
a mobile screen. The test consists of two versions: the first version of the Stroop test requires the user
to click on the palette the color that a given word names immediately after being shown this word. In
the first stage of the experiment, the participant is shown names of colors written in black font, and in
the second stage, the names of the colors are written in fonts of different colors. In the second version
of the Stroop test, the participant will need to click on the button with the name of the color that he/she
sees. In the first turn, multi-colored rectangles will be shown on the screen, and the task is to click on
the name of the ink color of the rectangle shown. In the second round of the experiment, participants
will need to select the button with the name of the ink color of the words shown on the screen. The test
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resultis calculated from the difference between the average response time in the first and second stages
of the experiment for the selected version of the Stroop test. Participants could choose to pick from the
two versions of the test.

Shooting Skill Performance

The LSPT was employed (Lyons et al., 2006; Ali et al,, 2007) as a valid and reliable objective assessment
of soccer-specific technical performance with respect to passing. Having familiarized themselves with
the technical aspects of the test, participants performed three trials of the LSPT with 16 consecutive
passes towards four different colored targets according to the protocol by Smith et. al (2016) (Figure 2).
These three trials were separated by two bouts of 15" STROOP tests. The measures for the LSPT included
time to complete 16 passes (original time), penalty time (number of errors), bonus time (1 second de-
duction, if the ball hit the 10-cm strip in the middle of the target), and performance time (original time
+ penalty time - bonus time - number of seconds under 43 s). Penalty time was calculated based on the
following criteria:

+5 s for completely missing the bench or passing to the wrong bench
+3 s for missing the target area (0.6 x 0.3 m)

+3 s for handling the ball

+2 s for passing the ball from outside of the passing area

+2 s if the ball touched any cone

+1 s for every second taken over the allocated 43 s to complete the test

-1 s for each pass that hit the 10-cm strip in the middle of the target (bonus time)

Figure 2. Schematic Representation of the LSPT
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Subjective Perceptions

Participants recorded their subjective sensation of mental fatigue (RPE) at various points during the
testing period using CR-10 scale (Williams, 2017). RPE I was collected upon the conclusion of LSPT I and
STROOP1, RPE II at the end of LSPT Il and STROOP2, and RPE III after LSPT III. The participants were
required to circle a number which corresponded to their rating. As Robertson and Noble (1997) point
out, RPE can be understood as the subjective intensity of effort, strain, discomfort and/or fatigue expe-
rienced during physical exercise. RPE levels during exertion are linked to physiological and psycho-cog-
nitive changes and can therefore be used to determine the intensity of a particular physical task.

Data Analysis

The statistical analysis was performed using the Statistical Package for the Social Sciences (SPSS) 20.0
version (Chicago, USA). The normality of continuous variables was assessed using the Shapiro-Wilk test,
\\”’» = 7
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which found the variables to be not normally distributed. Therefore, non-parametric tests were used for
the remainder of the analysis. The Friedman test of dependent variables was used to confirm that the
variables of time and mental fatigue were different between RPE I, I1, and III in our study group of foot-
ball players (Table 2). Paired comparison of variables was carried out using the post-hoc Durbin-
Conover test. To prove the differences between variables, Kendall’'s W was employed. The sample effect
was determined by effect size coefficient (95% level). Spearman correlation analysis was used to prove
the relationships between performance of players in passes (LSPT), the time of execution (TT), and the
subjective sensation mental fatigue of players (RPE). All correlation coefficients were assessed following
Schober et al. (2018) (0,00 - 0,10 = negligible correlation; 0,10 - 0,39 = weak correlation; 0,40 - 0,69 =
moderate correlation; 0,70 - 0,89 = strong correlation; 0,90 - 1,00 = very strong correlation).

Results
|
Descriptive data are presented as means and standard deviations (SD) and normality of distribution as
Shapiro-Wilk’s w and p. The performance score consists of two variables: the time taken to complete
the LSPT and the total time (TT) with accrued penalty time and bonus time. RPE values showed the level
of perceived fatigue in post-LSPT I, post-LSPT II and post-LSPT III (Table 2).

Table 2. Descriptive Statistics

Descriptives
LSPT 1 LSPT II LSPT III TT1 TTII TTIII RPEI RPEII RPE 111
N 18 18 18 18 18 18 18 18 18
Mean 42.9 40.6 40.7 50.1 52.4 55.2 1.44 2.33 3.56
Median 41.1 40.4 40.4 47.4 50.0 53.7 1.00 2.00 4.00
Mode 36.1% 34.1% 35.6 34.3% 32.6% 35.8% 1.00 2.00 4.00
SD 591 4.72 5.23 11.0 12.2 14.2 0.705 1.03 1.10
Min 36.1 341 34.0 34.3 32.6 35.8 0 0 2
Max 57.4 53.0 55.2 73.6 93.0 95.2 3 4 6
Shapiro-Wilk W 0.869 0.918 0.886 0.901 0.797 0.917 0.838 0.914 0.866
Shapiro-Wilk p 0.017 0.128 0.033 0.060 0.001 0.117 0.006 0.100 0.015

@ More than one mode exists, only the first is reported

Figures 3 and 4 depict the shift in the variables and the distribution of successfully passed test values of
LSPT across the three rounds of tests. The first measurement followed the warm-up, the second after
the RPE |, and third following the RPE II. The following results were recorded: LSPT I (x = 42.9 + 5.91),
LSPTII (x = 40.6 £ 4.72), and LSPT III (x = 40.7 + 5.23).

The mental activities undertaken caused different dynamics of changes in the LSPT indicators (Mean
LSPT1=42.9s; 11 =40.6 s; Il =40.7 s) (Figure 3) and TT (Mean Total Time [ = 50.1 s; [l = 52.4 s; Il =
55.2 s; fig. 4), as well as slight stagnation of time between LSPT Il and III. (0.1 s).

Figure 3. Distribution of the LSPT Values
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The TT scores were calculated after adding penalty times and subtracting bonus times from the time
measured (Figure 4). The comparison shows increasing values of TT from TT I (x = 50.1 * 22.5; SD =
11.00), through TT Il (x = 52.4; 6 + 40.6; SD = 12.2) to TT III (x = 55.2 + 40.0; SD = 14.2).

Figure 4. Distribution of TT Values
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1. LSPT

The Friedman test revealed statistically significant differences (p = 0.030) between the pre-test and sub-
tests in LSPT. The Kendall’s W with the coefficient of concordance was w = 0.194, showing a small effect.
Post-hoc Durbin-Conover pairwise comparison revealed the following between-measurement differ-
ences: LSPT I - LSPT II (p = 0.053), LSPT I - LSPT III (p = 0.048) and LSPT II - LSPT III (p = 0.586),
implying the presence of a significant difference between the first and the last test values at the 5% level
of significance. The other differences were not statistically significant at the 5% level (Tables 3 and 4).

Table 3. LSPT - Significance of Differences Table 4 Post-hoc Test
Friedman
X2 df Asymp. Sig Kendall's W2
433 2 0.030* 0.194
a - Kendall's Coefficient of Concordance

Table 4.
Pairwise Comparisons (Durbin-Conover)
Statistic p
LSPTI - LSPTII 1.938 0.053
LSPTI - LSPTIII 1.982b 0.048*
LSPTII - LSPTIII 0.544p 0.586

b - homogeneous group

2.TT

An identical procedure was undertaken with the variables of TT to test for differences between them in
the pre-test and sub-tests. No statistically significant difference was found in TT values (p = 0.115). The
Kendall’s W with the coefficient of concordance was w = 0.022, showing a small effect (Table 5). Separate
post-hoc paired comparison revealed the following between-measurement differences: TT1-TT Il (p =
0.557), TTI-TT III (p = 0.036),and TT Il - TT III (p = 0.306) (Table 6), indicating only one significant
difference at the 5% level, i.e. between the first and the last performance times. The remaining values
were not statistically significant at the 5% level of significance.
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Table 5. Friedman Test

Friedman
X df Asymp. Sig Kendall's W2
4.33 2 0.115 0.022*
a - Kendall's Coefficient of Concordance

Table 6. TT Post-hoc Test

Pairwise Comparisons (Durbin-Conover)

Statistic p
TT1 - TTII 0.588 0.557
TT1 - TTIII 1.111° 0.036*
TT1I - TTIII 1.023p 0.306

b - homogeneous group

3 RPE

The final procedure was performed using the variables of subjective sensation of mental fatigue (RPE).
The Friedman test was performed to examine the differences between the variables (RPE I, II, and III).
It revealed statistically significant differences at the 1% level of significance for all pairwise compari-
sons. The Kendall’'s W with the coefficient of concordance was 0.777, indicating a strong effect (Tables
7 and 8). The Durbin-Conover pairwise comparison showed the following differences: RPE I - RPEII (p
<0.003), RPE I - RPE III (p <0.000), and RPE II - RPE III (p <0.001).

Table 7. Friedman Test

Friedman
x2 Df P Kendall's W2
28.0 2 <0.001 0.777

a - Kendall's Coefficient of Concordance

Table 8. RPE Post-hoc Test

Pairwise Comparisons (Durbin-Conover)

Statistic p
RPEI - RPEII 2.961° <0.003**
RPEI - RPE 11 3.5590 <0.000**
RPEII - RPE 11 3.493p <0.001**

b - homogeneous group

The correlation analysis (Table 9) revealed a potential relationship between the observed variables. The
following values were registered: LPST [ and TT I (r = 0.674; p = 0.001) with a moderate correlation
coefficient effect and statistical significance (p <0.01), which represents a close relationship between
the skills of players and the TT with all possible penalties. While we found the statistically significant
relationships also between TT I and LSPT II, and TT I and LSPT III, these could be either spurious or
coincidental, as they have no sound logical explanation. The relationship between the TT Il and LSPT II
(r=0.503; p=0.018) had a correlation coefficient at a moderate level, and statistical significance at the
5% level. This relationship is important as it indicates a close association between the skills of players
and TT II with all possible penalties. The strongest relationship was between the LSPT IIl and TT III (r
= 0.780; p <0.01), with a high correlation coefficient and statistically significant value at the 1% level of
significance. This shows a close link between the skills of players and TT III with all possible time pen-
alties.

The relationship between LSPT [ and LSPT Il showed a close connection between the skills of players
without any penalties in different trials (r = 0.560; p = 0.009). Despite a moderate correlation coefficient,
the statistical significance was at the 1% level. The relationship between LSPT I and LSPT III, likewise,
showed a moderate correlation coefficient (r = 0.407; p = 0.047), but at the 5% level of significance. This
indicates that the first trial of passing had a bearing on the second and the third passing test results.
Finally, the relationship between RPE II and RPE III showed a strong correlation at the 1% level of sig-
nificance (r = 0.728; p <0.001).
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Table 9. Correlation Matrix

Correlation Matrix

RPE RPE RPE LSPT LSPT LSPT
I 1 1 TT1 TTII TTIII I 1l 1
RPEI Spearman's rho —
p-value —
Spearman'srho  0.361 —
RPEII p-value 0.070 —
Spearman's rho 0.189 0.728*** —
RPE I p-value 0.226 <0.001 —
Total Spearman'srho  0.204 0.148 0.207 —
Time | p-value 0.208 0.279 0.205 —
Total Spearman'srho  0.353 0.064 0.111 0.333 —
Time II p-value 0.076 0.400 0.330 0.088 —
Total Spearman's rho 0.334 0.369 0.303 0.228 0.292 —
Time III p-value 0.088 0.066 0.110 0.181 0.119 —
LSPTI Spearman'srho  -0.081 -0.283 -0.235 0.674** 0.110 0.092 —
p-value 0.625 0.873 0.826 0.001 0.331 0.359 —
LSPTII Spearman'srho  0.147 -0.207 0.028 0.529* 0.503* 0.121 0.560** —
p-value 0.280 0.795 0.456 0.013 0.018 0.316 0.009 —
LSPTIII Spearman'srho  0.202 0.186 0.036 0.571* 0.273 0.780*** 0.407* 0.341 —
p-value 0.211 0.230 0.443 0.007 0.137 <0.001 0.047 0.083 —

Note. H, is positive correlation
Note. * p <0.05, ** p <0.01, *** p <0.001

Discussion

. ______________________________________________________________________|
The aim of this study is to examine the impact of fatigue represented by two sessions of cognitive loading
(15 and 30-minute-long Stroop tests) on the accuracy and speed of passing in university soccer players.
We hypothesize that fatigue induced by bouts of 15 and 30 minutes of mentally demanding activity
would significantly reduce accuracy and speed of soccer passing. Pairwise comparisons of LSPT I and
LSPT II trials, and LSPT II and LSPT III trials do not demonstrate a statistically significant effect of the
Stroop test. Contrarily, a trial order effect is manifested with performance time improving with the num-
ber of trials. Although the LSPT is demanding on spatial orientation, players adapt to the changing of
passing direction. They also react quickly to the changing color commands in the Stroop test. The overall
impact of the 30-minute mentally demanding activity can be seen in the statistically significant differ-
ence (0.048) between LSPT I and LSPT III. The results thus show that prolonging fatigue induced by
solving mental tasks indeed shows a negative effect on the speed of passing performance, a finding
aligned with existing study by Lyons et al. (2006) which revealed a significant difference between per-
formance at rest and performance following high-intensity fatigue.

An analysis of the TT between individual trials indicates that with the growing duration of fatigue, the
error impact on passing performance increases (TT I - TT III (p = 0.036)) with a small effect. With a
reduction in the time of performance, the accuracy of passing decrease. We argue that the technical per-
formance is negatively impacted due to the onset of mental fatigue. The increasing values of standard
deviation between the trials suggest growing differences between elite and sub-elite players resulting
from fatigue.

Statistical analysis of the subjective sensation of mental fatigue (RPE) between trials I and II, Il and III,
and I and Il reveals statistically significant differences at the level of 1% significance. This implies that
gradually increasing physical and mental fatigue has a cumulative effect on the performance of passes.
The result of our experimental study is consistent with the evidence from previous study by Filipas et
al. (2021) who found out that soccer-specific technical performance was negatively affected by mental
fatigue condition in U18 in the LSPT. Smith et al. (2016) reported that mentally fatiguing treatment in
moderately trained soccer players increased subjective ratings of mental fatigue (P <0.01), moreover,
penalty time significantly increased in the mental fatigue condition (P = 0.015). Mental fatigue also im-
paired shot speed (P = 0.024) and accuracy (P <0.01), whereas shot sequence time was similar between
conditions.

Correlation analysis reveals the potential relationship between the observed variables with moderate
to strong effect and statistical significance: LPST I and TT I (r = 0.674; p = 0.001) (p <0.01); LSPT Il and
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TTII (r=0.503; p=0.018) (p <0.05); and LSPT Ill and TT III (r = 0.780; p = <0.01). These relationships
represent the close association between the skills of players and the TT with all possible penalties.

The results of our study complement previous studies on the impact of “match-related” and “practice-
related” mental fatigue on the physical and technical performance of players. Mental fatigue negatively
impairs sport performance by decreasing the accuracy and efficiency of motor skills, impairing decision-
making, and making submaximal endurance activities feel more difficult, although maximal physical ef-
forts are largely unaffected. Athletes who are mentally fatigued may exhibit reduced passing accuracy,
slower reaction times, and an increased rate of perceived exertion during exercise. Trainers are recom-
mended to regularly incorporate both mentally and physically demanding exercises into training rou-
tines. This parallel loading of “body and mind” would stimulate mental processes in soccer players re-
sulting in better adaptation to the continuously changing match environment. It is possible that younger
players might be negatively affected by the mentally demanding activities of their daily school/college
routine, and coaches should account for this while designing soccer training programs.

Limitations and perspectives

Despite the insights provided by this study on the effects of mental fatigue on passing skill in young
players, it is important to note that the study and actual game environments are vastly different, and
impairments observed in the former may not be applicable in the latter in a linear or straightforward
manner. Players undertaking the passing test do not really compete, and therefore the critical emotional
aspect of competition is missing. Individual contests cannot replace the team rivalry evident in soccer
matches. This is because in ball sports, decisions need to be constantly made about passing the ball es-
pecially when the actions of opponents or the location of the ball inhibit the intended actions. These
dynamics are very challenging to capture in a controlled study environment. Another limitation of this
study is the restricted number of university players included as participants. However, the study design
lends itself quite easily to a wider participant base across locations, and future research could experi-
ment on larger sample sizes.

Conclusions
|
The sport of soccer involves different types of skill - motor, perceptual, and cognitive, all of which func-
tion in parallel within the sports environment. It is important to implement a variety of strenuous and
demanding exercises to positively challenge the brain and the body to effectively manage the tasks dur-
ing a match. Since team sports are characterized by dynamic environments, it would be fruitful to com-
plement physical exercises with decision-making tasks under fatigue conditions, thus improving the
sports performance of players. A key recommendation is that while mentally demanding tasks could be
incorporated into training routines, they should be avoided prior to actual matches as they can induce
mental fatigue.

Perceptual-cognitive performance is fundamental for the anticipation and decision-making demands of
open-skill sports but may be disrupted by fatigue. Future research should include more sport-specific
designs, as well as stressors other than fatigue, such as environmental and psychosocial stressors. New
studies could also investigate key executive functions in specific skilled performance to determine the
mechanism of effects.
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