
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=tejs20

European Journal of Sport Science

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/tejs20

Impacts of mental fatigue and sport specific film
sessions on basketball shooting tasks

Bryce D. Daub, Blake D. McLean, Aaron D. Heishman, Keldon M. Peak &
Aaron J. Coutts

To cite this article: Bryce D. Daub, Blake D. McLean, Aaron D. Heishman, Keldon M. Peak &
Aaron J. Coutts (2022): Impacts of mental fatigue and sport specific film sessions on basketball
shooting tasks, European Journal of Sport Science, DOI: 10.1080/17461391.2022.2161421

To link to this article:  https://doi.org/10.1080/17461391.2022.2161421

Published online: 30 Dec 2022.

Submit your article to this journal 

Article views: 4

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=tejs20
https://www.tandfonline.com/loi/tejs20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/17461391.2022.2161421
https://doi.org/10.1080/17461391.2022.2161421
https://www.tandfonline.com/action/authorSubmission?journalCode=tejs20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=tejs20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/17461391.2022.2161421
https://www.tandfonline.com/doi/mlt/10.1080/17461391.2022.2161421
http://crossmark.crossref.org/dialog/?doi=10.1080/17461391.2022.2161421&domain=pdf&date_stamp=2022-12-30
http://crossmark.crossref.org/dialog/?doi=10.1080/17461391.2022.2161421&domain=pdf&date_stamp=2022-12-30


ORIGINAL INVESTIGATION

Impacts of mental fatigue and sport specific film sessions on basketball shooting
tasks
Bryce D. Daub a,b, Blake D. McLeana,c, Aaron D. Heishman b,d, Keldon M. Peakb and Aaron J. Coutts a

aUniversity of Technology Sydney, School of Sport, Exercise and Rehabilitation, Sydney, Australia; bDepartment of Athletics, Basketball
Strength and Performance, University of Oklahoma, Norman, OK, USA; cOklahoma City Thunder Professional Basketball Club, Human and
Player Performance, Oklahoma City, OK, USA; dVegas Golden Knights Professional Hockey Club, Las Vegas, USA

ABSTRACT
Purpose: The aim of this investigation was to examine the impact of mental fatigue on basketball
specific shooting performance, utilising the newly developed basketball Standardized Shooting
Task (SST).
Methods: Fifteen male elite NCAA Division 1 collegiate basketball players (Age 20.2 ± 1.2 y, height
199.3 ± 7.1 cm, body mass 93.1 ± 8.6 kg) volunteered to participate in a randomised,
counterbalanced crossover design undergoing three conditions (Control, Stroop, and Film). The
task, performed on three consecutive days, was comprised of 60 free throw attempts followed
by a 4-minute spot-to-spot shooting.
Results: Visual Analog Scales revealed significantly higher levels of mental fatigue following the
Stroop (54.2 ± 24.5) condition compared to the Control (24.5 ± 16.2) and higher levels of mental
effort in the Stroop (61.0 ± 31.3) and Film (49.9 ± 27.7) compared to the Control (14.0 ± 18.5). No
significant differences were observed for Motivation among groups (p > 0.05). There was a
significant decrease (p = 0.006) in number of shots made in 4-minutes (MAKE4MIN; control = 49.5
± 10.2, Stroop = 44.0 ± 10.6, and Film = 45.1 ± 11.7) and shots missed in 4-minutes (MISS4MIN;
control = 27.3 ± 7.0, Stroop = 30.9 ± 7.1, and Film = 30.9 ± 7.6). No significant differences were
detected for any other performance variables.
Conclusion: These data demonstrate that mental fatigue negatively impacts basketball shooting
performance in elite collegiate basketball players. We suggest that practitioners and coaches
encourage athletes to abstain from cognitively demanding tasks prior to basketball competition.

KEYWORDS
Athlete monitoring; sport
performance; fatigue; team
sports

HIGHLIGHTS

. Basketball shooting performance was significantly reduced following acutely increased levels of
mental fatigue.

. This study provides novel preliminary evidence that a sport-specific Film session of 30-minutes
in duration (or longer) requires a large amount of mental effort and may also have a detrimental
effect on subsequent basketball shooting performance

. The outcomes of this study suggest that practitioners and coaches should encourage elite
collegiate basketball players to abstain from potential cognitively demanding tasks prior to
practice and games when shooting performance is required.

Introduction

Mental fatigue is a psychobiological state induced by
sustained periods of demanding cognitive activity and
characterised by feelings of tiredness and lack of
energy (Boksem & Tops, 2008; Marcora et al., 2009;
Smith et al., 2016). The deleterious effects of mental
fatigue on cognitive function (Boksem et al., 2006;
Lorist et al., 2005) motor performance (Duncan et al.,
2015; Lal & Craig, 2001), and exercise performance
(Van Cutsem et al., 2017; Smith et al., 2015) have been
well documented (Van Cutsem et al., 2017; Habay
et al., 2021), which has led to increased research

examining the impact of mental fatigue on team sport
performance. Earlier studies have revealed the associ-
ation of mental fatigue with reductions in technical per-
formance in both soccer and volleyball (Smith et al.,
2016; Fortes et al., 2021; Sun et al., 2021). Specifically,
soccer players demonstrated reduced shooting speed
and accuracy (Smith et al., 2016), while volleyball ath-
letes exhibited impaired attacking skills and passing abil-
ities with mental fatigue (Fortes et al., 2021). Although
yet to be determined, it is likely that mental fatigue
may also impair performance in other sports which
require similar cognitive processing, such as basketball
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shooting, therefore warranting investigation (Laurent
et al., 2006; Afonso et al., 2012).

Basketball requires the integration of sport-specific
skill and frequent bouts of high-intensity movements
in complex technical-tactical scenarios (Scanlan et al.,
2011; Stojanović et al., 2018). Among the various
specific skills (i.e. shooting, dribbling, and passing),
shooting performance has been identified as a key indi-
cator of success for both the team and individual athlete
(Ibáñez et al., 2003; Karipidis et al., 2001). The most
common type of shot taken in elite level basketball
games are “jump shots” (i.e. a basketball shot attempted
by jumping into the air and releasing the ball at the peak
of the jump) (Erčulj, 2015). Indeed, it has been shown
that superior in-game shooting accuracy (from both
two- and three-point shots) increases win probability
(Erčulj, 2015; Pojskić, 2014; Pyne et al., 2008). Accord-
ingly, understanding the factors that affect basketball
shooting performance, would assist in developing inter-
ventions to increase likelihood of success and require
further investigation.

To date, few studies have examined the effects of
mental fatigue on basketball shooting performance in
elite players and methodological shortcomings limit
the generalizability of these previous findings (Filipas
et al., 2021; Bahrami et al., 2020). However, the limited
evidence available shows that mental fatigue in basket-
ball players may increase turnovers (Moreira & Aoki,
2018) and compromise free-throw shooting perform-
ance (Filipas et al., 2021). More specifically, Moreira and
Aoki (2018), observed increased turnovers during
small-sided youth basketball games after participants
underwent a mentally fatiguing Stroop protocol. Simi-
larly, Filipas et al. (2021), reported a decrease in free
throw shooting percentage, in amateur basketball
players, following exposure to both a mentally fatigued
and a sleep restricted condition. The observed unfavour-
able changes in performance may be attributed to
underlying impairments such as the ability to react
quickly and accurately (Boksem et al., 2006), as well as
the capacity to identify and respond to cues (Boksem
et al., 2006; Lorist et al., 2000) when mentally fatigued.
Nonetheless, these observations were documented in
amateur lower level populations which may respond
differently to mental fatigue compared to higher level
athletes with a greater training history or even superior
level of fitness (Martin et al., 2016). Furthermore, a recent
systematic review exploring research related mental
fatigue and basketball performance illuminated the
paucity of evidence in the literature, with only 7
studies identified relating mental fatigue to basketball
performance, and of those studies only 1 study incorpor-
ated the most frequently attempted shot in basketball,

the jump shot (Cao et al., 2022). Ultimately, the lack of
studies focusing on elite basketball athletes and the
limitations surrounding the ecological validity of per-
formance tests used previous studies (i.e. lack of detail
in shot order, location, timing and number of shot
attempts) warrants further investigation (Bahrami et al.,
2020).

A recent systematic review demonstrated the negative
impact of mental fatigue on sport specific skill (Sun et al.,
2021). However, most of the experimental studies
included in this review used structured interventions to
induce mental fatigue (i.e.-Stroop task) (Smith et al.,
2016; Rozand et al., 2014), which are rarely encountered
by athletes in their normal training and competition
setting. Additionally, sustained performance on mentally
demanding tasks has been shown to be impacted by
motivation, leading to a declined willingness to
perform (Herlambang et al., 2019). While athletes are
thought to be highly motivated individuals, there are cir-
cumstances or situations encountered by collegiate bas-
ketball players that may manifest mental fatigue and
evoke similar adverse effects on sport-specific skill per-
formance. For example, screen time/social media has
been shown to produce a state of mental fatigue in
amateur volleyball athletes (Fortes et al., 2021), while
similar observations were made with amateur basketball
players following a prolonged bout of watching tactical
videos (Filipas et al., 2021). Lengthy film sessions for tac-
tical and technical teaching purposes are common part of
basketball, thus warranting the exploration of ecologi-
cally valid tasks that potentially induce mental fatigue.

Therefore, the purpose of this investigation was to
compare the impact of mental fatigue induced
through a Stroop task and basketball-specific film
session on basketball shooting performance. Based on
the limited prior research on mental fatigue and sport
performance, it was hypothesised that prolonged
periods of cognitively demanding tasks would be detri-
mental to acute basketball shooting performance.

Methods

Subjects

Fifteen male elite (McKay et al., 2022) collegiate basket-
ball players currently competing in NCAA Division 1 (Age
20.2 ± 1.2 y, height 199.3 ± 7.1 cm, body mass 93.1 ± 8.6
kg) volunteered to participate in this study. Participants
were active squad members of the University of Oklaho-
ma’s Men’s basketball team and were provided with
verbal and written instructions outlining the procedures,
risks and benefits of the study prior to providing written
informed consent. This research was approved by the
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Human Research Ethics Committee of the University of
Technology Sydney (UTS).

Design

To examine the impact of mental fatigue on basketball
specific shooting performance, the basketball Standar-
dized Shooting Task (SST) (Daub et al., 2022) was utilised
to assess changes following a mental fatiguing Stroop
protocol (Stroop), a basketball specific film session
(Film) and a control session (Control). The study began
with a familiarisation session, where athletes were pro-
vided with standardised instructions for the SST, con-
dition groups, visual analog scale (VAS) and test
preparation of future testing days. After familiarisation,
participants completed the three experimental sessions.
Procedures of each session were the same, with the only
difference being the intervention prior to SST com-
pletion: Stroop intervention, sport-specific film and
control documentary (Figure 1).

Methodology

Participants visited the testing facility on four separate
occasions, with the first visit functioning as a familiaris-
ation session. The remaining three visits included the
control and two experimental sessions (Film and
Stroop) and were performed in a randomised, counter-
balanced order by online software (Microsoft Excel,
Redmond, Washington, USA). Testing sessions were
completed at the same time of day and separated by a
minimum of 48 h (Heishman et al., 2017). The research-
ers assessing the outcomes measures were not blinded
to the treatment but refrained from providing any infor-
mation to the participants. In line with the SST shoot
protocol classification methods (Daub et al., 2022),
before familiarisation and testing, players were cate-
gorised as “3-point” shooters and “non 3-point” shooters
by the basketball coaching staff.

During the familiarisation session, participants were
provided standardised instructions for the use of the
visual analogue scales (VAS) to assess mental fatigue,
mental effort and motivation. Participants were also pro-
vided with instructions for the mentally fatiguing task
(Stroop Task) and practiced until comfortable. Each of
the participants then participated in a practice trial of
the SST protocol. Finally, the participants were provided
written instructions to follow prior to the upcoming
tests. Test preparation instructions directed participants
to maintain regular sleeping patterns, food and fluid and
prescription medications, and avoid caffeine, nicotine,
alcohol, and physically demanding tasks immediately
prior to subsequent testing sessions.

Treatment

To induce mental fatigue prior to the SST, participants
performed a computerised version of the Stroop
colour-word task for 30 min (Soma Technologies,
Lucerne, Switzerland). This task has previously been
shown to increase mental fatigue and mental effort
without effecting motivation (Smith et al., 2016; Smith
et al., 2016; Badin et al., 2016). In this task, participants
were presented with six words (red, blue, pink, white,
green, yellow) in random order on the screen. Partici-
pants were then required to ignore the meaning of the
word and only respond to the colour. To increase
difficulty, when the colour of the word was red, the
correct response was to respond to the word rather
than the printed colour (Smith et al., 2016; Rozand
et al., 2014). To increase motivation a member of the
research team challenged the participants to complete
more words than the highest score among other
participants.

In addition to the Stroop treatment, participants also
engaged in basketball-specific film review. This con-
dition included 30 min of basketball specific plays in
which the same terminology for the tactical execution

Figure 1. Schematic timeline of study design. SST, Standardised Shooting Task; VAS, Visual Analogue Scale; MF, Mental Fatigue; ME,
Mental Effort; MO, Motivation
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of plays both offensively and defensively was instructed
to the participants. The film session was conducted by
the same basketball staff member to provide continuity
for each participant. While previous work has suggested
performing a longer duration of a Stroop task (Habay
et al., 2021; Van Cutsem et al., 2019), the authors chose
to parallel the film session with the duration typically
experienced by the student-athletes to maximise eco-
logical validity of the results, while also remaining cour-
teous with participants time commitment to the study.

The control treatment required the participants to
watch a 30 min emotionally neutral documentary (The
History of the Car), similar to those used in previous
investigations (Van Cutsem et al., 2017). Participants
completed all treatment and control sessions in the
same room while under supervision from the same
member of the research team.

Subjective ratings

Participants subjective rating of mental fatigue, mental
effort, and motivation were assessed using the same
100-mm VAS as in previous literature (Smith et al.,
2016; Badin et al., 2016). The scales consisted of one hori-
zontal line measuring 100-mm with no markings. Each
scale was anchored with the words “none at all” at the
left end and “maximal” at the right end. Ratings from
each participant were recorded in millimetres, with
values ranging from 0 to 100, by measuring the distance
from the left end of the scale to the self-selected vertical
mark. Participants rated “current feelings” of mental
fatigue both pre-treatment and post-treatment to
compare differences in perceived mental fatigue
induced by the stimuli. Mental effort and motivation
were rated post-treatment only, with mental effort refer-
ring to the “level of effort required from the previous
task” and motivation referring to the “completion of
the upcoming basketball task”.

SST protocol

The novel SST possesses sufficient reliability and sensi-
tivity to detect meaningful changes in performance, as
well as adequate construct validity (Daub et al., 2022).
This sport-specific test requires players to first attempt
60 free throws, followed by a 4-minute shooting task
comprised “jump shots” from 7 locations on the court,
either behind the 3-point line or at a 15 ft mark, as deter-
mined by expert coaches. All athletes start from location
“1” and were required to successfully make two consecu-
tive shots, before moving to the next spot. Once the
athlete reached the opposite baseline and makes two
consecutive shots (location 7), they repeated the

shooting sequence in reverse order. The full layout of
the SST and detailed procedures can be found in the
reliability study (Daub et al., 2022). The objective when
completing the SST is to make as many shots as possible
during a four-minute shooting segment. All made or
missed attempts are counted as 1 in the sum of each
respective outcome measure, while spots completed
refers to the number of locations obtained from
making two consecutive attempts throughout the 4-
minutes. Typical outcome measures of the SST include:
(1) sum of the makes during 4-minute shooting
(MAKE4MIN); (2) sum of the misses during 4-minute
shooting (MISS4MIN); (3) sum of the total shots 4-
minute shooting (SSTTOTALSHOTS); (4) sum of the spots
completed during 4-minute shooting (SSTSPOTS).

Statistical analysis

All data are presented as means and standard deviations
(SD) unless otherwise stated. Data normality and spheri-
city was verified using the Kolmogorov–Smirnov test
and Mauchly’s test, respectively. When the assumption
of data sphericity was violated, the Greenhouse-Geiser
correction was used. A one-way (Film vs. Stroop vs.
Control) repeated measures analysis of variance (RM-
ANOVA) was used to evaluate differences in each subjec-
tive assessment, including mental fatigue, mental effort
and motivation. When a significant difference was
detected, a post hoc analysis with Bonferroni correction
of used to isolate pairwise differences. Effect sizes (d )
were calculated to assess the magnitude of difference
between each pairwise comparison and were inter-
preted based on the following classifications: trivial =
0–0.19, small = 0.20–0.49, medium = 0.50–0.79 and
large = >0.80 (Cohen, 1992). Statistical analyses were
performed using Statistical Package for Social Sciences
(SPSS) software (v 25.0; IBM Corp., Armonk, NY, USA).
Statistical significance was set at p≤ 0.05.

Results

No significant differences were seen in mental fatigue
prior to intervention (p = 0.827); Stroop vs Film (p =
1.000, d = 0.23) and Control (p = 1.000, d = 0.09) or
Film vs Control (p = 1.000, d = 0.16), (Control: 21.5 ±
9.9; Stroop: 22.5 ± 11.9; Film: 19.6 ± 13.6). However, sig-
nificant differences in subjective mental fatigue post
intervention, were observed across conditions (p <
0.001). Post-hoc pairwise comparisons revealed signifi-
cant increases in subjective mental fatigue following
the Stroop condition compared to both Film (p =
0.015, d = 0.63) and Control (p < 0.001, d = 1.43).
However, no significant differences in subjective

4 B. D. DAUB ET AL.



mental fatigue were detected between the Film and
Control conditions (p = 0.094, d = 0.71), (Control: 24.5
± 16.1; Stroop: 54.2 ± 24.5; Film: 38.9 ± 23.8). Ratings of
mental effort were significantly greater during the
Stroop compared to both Film (p = 0.046, d = 0.38) and
the Control (p < 0.001, d = 1.83). Additionally, Film
exhibited significantly greater mental effort than the
Control (p = 0.001, d = 1.52), (Control: 14.0 ± 18.5;
Stroop: 61.0 ± 31.3; Film: 49.8 ± 27.7). No significant

differences across conditions were observed in Motiv-
ation (p = 0.249) for the upcoming basketball shooting
task; Stroop compared to Film (p = 1.000, d = 0.65) and
the Control (p = 1.000, d = 0.86) as well as Film to
Control conditions (p = 0.516, d = 1.46), (Control: 82.2
± 23.2; Stroop: 86.7 ± 17.4; Film: 89.1 ± 12.2).

The results of the basketball performance task are
shown in Table 1. There were no significant differences
for Free Throw Makes across any of the conditions (p =
0.523). However, a significant main effect was observed
for both MAKE4MIN (p = 0.006) and MISS4MIN (p = 0.021).
Further analysis of MAKE4MIN revealed significantly
lower scores in shooting performance during the
Stroop compared to the Control (p = 0.003, d = 0.53).
Additionally, a significant difference in MISS4MIN (p =
0.034, d = 0.51) between the Stroop and Control was
observed (Figure 2). There were no significant differences
inMAKE4MIN or MISS4MIN during the Film compared to the
Control (p = 0.098, d = 0.40; p = 0.111, d = 0.49), as well as
no significant difference for the Stroop compared to the
Film (p > .999, d < 0.01). Additionally, no significant

Table 1. Differences in Shooting Performance across conditions
(Mean ± SD).
Variable Control Stroop Film

Free Throw Makes 48.9 ± 7.3 47.8 ± 7.4 49.1 ± 6.9
MAKE4MIN 49.5 ± 10.2 44.0 ± 10.6# 45.1 ± 11.7
MISS4MIN 27.3 ± 7.0 30.9 ± 7.1* 30.9 ± 7.6
SSTTOTALSHOTS 76.5 ± 6.1 75.3 ± 5.4 76.1 ± 5.9
SSTSPOTS 18.3 ± 7.1 17.2 ± 6.5 17.2 ± 6.4

Free Throw Makes (sum of 60 attempts); MAKE4MIN (sum of the makes during
4 min shooting); MISS4MIN (sum of the misses during 4 min shooting);
SSTTOTALSHOTS (sum of the total shots 4 min shooting); SSTSPOTS (sum of
the spots completed during 4 min shooting); # = significant different
from Control, p < 0.01; * = significantly different from Control, p < 0.05.

Figure 2. Differences in the number of (A) made and (B) missed shots during the SST between Control, Stroop and Film conditions.
Boxplot lower and upper hinges correspond to the first and third quartiles and whiskers extend to the value closest to the hinge
between; largest/smallest value, or no further than 1.5 * the interquartile range.
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differences were observed for the performance out-
comes across conditions for SSTTOTALSHOTS (p = 0.220) or
SSTSPOTS (p = 0.635). Lastly, no significant differences
were observed between subject groupings across time
regardless of condition (p = .202) and no significant
difference occurred between condition order (p = .110).

Discussion

The primary purpose of this study was to examine the
effects of mental fatigue, induced by the Stroop task
and Film sessions, on basketball shooting performance
using the novel SST. The primary finding was that the
Stroop task resulted in a significant increase in subjec-
tive mental fatigue, with a subsequent reduction in
shots made and increase in missed shots. There was
also a non-significant moderate decrease in shots
made, as well as a moderate increase in shots missed fol-
lowing the Film, which exceeded the minimal detectable
change previously established with the SST protocol
(Daub et al., 2022). Participants reported an increase in
metal effort during these Film sessions, and there was
a large, non-significant effect of Film on ratings of
mental fatigue. These results show that elite collegiate
basketball players exhibit impaired shooting perform-
ance following mentally fatiguing tasks and offers pre-
liminary evidence that a fatiguing Film session exerts a
negative effect on shooting performance.

Previous investigations that have used a prolonged
Stroop task to induce mental fatigue showed a greater
demand of mental effort when compared to control con-
ditions, which indicated the successful provocation of a
state of mental fatigue (Smith et al., 2016; Rozand et al.,
2014). Our results align with previous investigations
where mental fatigue was increased following the
Stroop, compared to the control condition and whilst
not statistically significant, the Film session resulted in
a moderate-to-large increase in perceived mental
fatigue compared to the control condition (Rozand
et al., 2014). This is in contrast to previous investigations,
which showed increased levels of mental fatigue follow
sport specific video (Filipas et al., 2021). Differences in
findings may be related to the previous work by Filipas
et al. requiring participants to engage in the film
session, which was followed by a 12-question quiz to
assess engagement (Filipas et al., 2021). In contrast,
the present study required athletes to interact with a
coach to mimic the typical experience in the collegiate
setting, where an exit quiz is not realistic or included.
In addition, the Film session and Stroop task also both
induced greater subjective mental effort compared to
the control condition, with a both conditions exhibiting
a large effect (film: d = 1.52; Stroop: d = 1.83). We

speculate that greater effects may be observed with
film sessions requiring greater vigilance or with
increased sample size. As observed in previous literature,
varying task duration and different levels of cognitive
demand have been shown to induce mental fatigue
(Smith et al., 2016; Rozand et al., 2014; Pageaux et al.,
2013). The video duration in this investigation might
be considered short compared typical film sessions
experienced in a typical training setting, which could
subsequently reduce the likelihood of inducing severe
mental fatigue. It is possible that an extended duration
of the film session, which is often the case in collegiate
basketball, may produce a magnitude of mental
fatigue more like that of the Stroop. The decision was
made to standardise the duration of film to coincide
with previous Stroop protocols of 30 min (Smith et al.,
2016; Smith et al., 2016). Although further studies are
needed to better understand this relationship, prac-
titioners and coaches should carefully plan film sessions,
specifically exercising caution when engaging in long,
demanding film in close temporal proximity to sessions
when high shooting performance is desired (e.g. skill
development training, competition). To progress under-
standing in this concept, future research should explore
the dose–response of relationship between film sessions
and mental fatigue, as well as investigate the potential
for exploring film periodisation strategies that might
mitigate mental fatigue, when needed, while maintain-
ing adequate film review and instruction.

We also showed that the cognitive stimulus resulting
from the Stroop task and the Film session did not signifi-
cantly impact motivation to perform in the forthcoming
skills assessment. Conflicting observations have been
reported regarding the association of motivation and
mental fatigue (Boksem & Tops, 2008; Marcora et al.,
2009; Smith et al., 2016). For example, some previous
works have shown a suppression of motivation follow-
ing mentally fatiguing tasks, suggesting motivation as
a central component and indicator of mental fatigue
(Boksem & Tops, 2008; van der Linden et al., 2003).
However, other investigations focusing on the impact
of mental fatigue on physical exertion have shown
similar motivation levels between intervention and
control conditions, which suggests that alterations in
motivation may have been more closely related to the
forthcoming task (Marcora et al., 2009; Smith et al.,
2016). In the present study, the similarity in motivation
to complete the upcoming task across conditions may
relate to the high intrinsic drive and competitive
nature of the collegiate student-athlete participants,
who typically exhibit a strong “willingness to succeed”,
especially in a sport specific shooting task (Brehm &
Self, 1989). Ultimately, the similar levels of motivation
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we observed across conditions supports the postulation
that changes in performance are credited to other
factors related to mental fatigue rather than motiva-
tional disparities alone.

Although the importance of shooting performance to
success in basketball is well established (Ibáñez et al.,
2003; Karipidis et al., 2001), it is difficult to assess due
to a lack of suitably valid tests that are feasible to
apply within a performance environment. The current
investigation was conducted with elite collegiate basket-
ballers utilising the SST, which has good construct val-
idity, sufficient reliability and is sensitive enough to
detect meaningful changes in shooting performance
(Daub et al., 2022). Moreover, the development of the
task in consultation with expert coaches ensures high
levels of ecological validity, allowing for easy implan-
tation into the applied setting, but also an amplified
translation to applied performance.

While we have shown that mentally fatiguing tasks
negatively impact jump shooting performance, the
same interventions had little influence on free-throw
shooting performance. These findings contrast Filipas
et al. (Filipas et al., 2021), who reported decreases in
free-throw makes in amateur basketball players follow-
ing 30-minutes of watching tactical videos (Filipas
et al., 2021). The differences in findings between
studies may be related to the athletes’ experience
level, as previous research has shown that elite basket-
ball players display greater free-throw accuracy, which
may lead to increased resiliency from outside pertur-
bations, such as mental fatigue, resulting in less impact
on performance (Martin et al., 2016; Mandić et al.,
2019). Similarly, previous studies in soccer have pro-
posed that professional soccer players may be more resi-
lient to the negative effects of mental fatigue since they
display higher cognitive/executive function than less
experienced athletes (Smith et al., 2018; Vestberg et al.,
2012). Additionally, previous work by Martin et al,
showed that professional cyclists displayed superior
inhibitory control and increased resiliency to the nega-
tive effects of mental fatigue compared to their recrea-
tionally training counterparts (Martin et al., 2016).
Furthermore, it is important to consider that jump shoot-
ing may require more cognitively demanding efforts
than free-throws, which was reflected through perform-
ance decrements when athletes are mentally fatigued.

The current results reveal the negative impacts of
mental fatigue on basketball shooting performance.
Despite the noteworthy findings, the current study
does contain limitations. The first limitation is the
current study focused on evaluating acute cognitive
stimulus on subsequent basketball shooting perform-
ance. This could be important for collegiate athletes as

mental fatigue may accumulate from various stimuli,
including academic requirements, social commitments,
media obligations and team duties. Therefore, more
research is needed in this area to assess changes in
mental fatigue longitudinally, in order to understand
implications over the course of the basketball season.
Second, the current investigation did not include any
physiological measures of the brain. In a previous inves-
tigation neuroendocrine readings were recorded to help
provide context into potential mechanisms of mental
fatigue, however, in an attempt to limit invasiveness
and be cognizant of participants time commitment, no
such measures were recorded.

Practical applications

The outcomes of this study suggest that elite collegiate
basketball players should be encouraged to abstain
fromextremely cognitively demanding tasks prior to prac-
tice and games when shooting performance is required.
Additionally, the present investigation combined with
other works, suggests that practitioners and coaches
should use caution when prescribing sport specific film
sessions to basketball players directly preceding shooting
tasks, in order to avoid the potential negative effects on
performance. Furthermore, sport professionals should
explore the effects of a variety of influencers on their
own team, as mental fatigue could manifest from an
array of circumstances within the collegiate setting.

Conclusions

Basketball shooting performance was significantly
reduced following acutely increased levels of mental
fatigue. In addition, this study provides novel prelimi-
nary evidence that a sport-specific Film session of 30-
minutes in duration (or longer) requires a large
amount of mental effort and may also have a detrimen-
tal effect on subsequent basketball shooting perform-
ance. These have significant implications for applied
basketball performance, which requires players to accu-
rately perform shooting tasks during competition, as
increases in mental fatigue suppress performance. As
such, practitioners should use caution when incorporat-
ing high-effort Film sessions prior to competition as they
may induce mental fatigue, thus impairing acute basket-
ball shooting performance.
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