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Extended Abstract
Background and Purpose

The term Mental Fatigue is mainly defined as
a change in the psycho-physiological state
resulting from long-term and demanding
cognitive activities that require a high level of
cognitive effort (Baxem and Tops, 2008;
Hancock, Desmond, & Matthew, 2017).
Induced cognitive load due to mental fatigue
may increase the efficiency of cognitive
processes involved in motor learning. The
principle of neuroplasticity suggests that
exposing the nervous system to increased
cognitive load results in structural and
functional neuroadaptation and consequently
increases the efficiency of cognitive processes
(Trojan & Pokorny, 1999; Ruffino,

Papaxanthis, & Lebon, 2017). In the previous
studies, the acute effect of mental fatigue have
been studied in single sessions and on samples
of semi-skilled and elite-level athletes and no
information is available on the consequences
of exposing novices to moderate levels of
mental fatigue over longer periods of time.
Therefore, in the present study, it was
hypothesized that training under mental
fatigue may affect the cognitive effort of
novices. More specifically, the aim of this
study was to determine the effect of physical,
mental and combined training under moderate
mental fatigue on cognitive effort among
basketball novices.
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Material and Methods

The study adopted a pretest-posttest quasi-
experimental design. Through a research call,
36 right-handed girls (age 20.12+1.45 years,
height 166.24+5.25 cm, weight 60.36+10.93
kg, and body mass index 21.74+3.14 kg.m?)
were selected from undergraduate physical
education students at the Al-Zahra University
in the 2018-2019 academic vyear. The
participants were randomly assigned into three
groups: Imagery Training (IT, n =12),
Physical Training (PT, n =12) and Combined
Training (CT, n = 12). Three participants were
excluded from the study due to non-attendance
at the test or training sessions (One participant
from IT and two Participants from PT). All
groups were completed eight 40-minute
sessions (two sessions per week for four
weeks) and practiced 60 trials per session and
a total of 480 trials in eight sessions. The
motor task used in the training was basketball
free throw skill. The participants in the IT
mentally imgined six blocks of 10 trials. The
imagery protocol was implemented based on
the Imagery Training Program (ITP, Morris et
al., 2005). The participants in the PT and CT
(50% imagery + 50% physical training) also
practiced six blocks of 10 trials. The Persian
version of the computer-
based continuous performance test was used t
0 assess cognitive effort in pre-test, post-test
and follow-up test. The test provides four
indicators: 1) response error, 2) omission
response, 3) correct response, 4) response
time. To induce mental fatigue in each training
session, the participants performed a
computerized version of the Stroop task for 60
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minutes. The Vision Analog Sacle for Fatigue
(VAS-F) was used to assess the levels of
mental fatigue before and after the Stroop task.
To analyze the data, A series of 3 time (pre-
test/ post-test/ follow-up test) x 3 group
(IT/PT/CT) mixed analysis of variance was
used. The significance level was set at 0.05 for
all analyses. Statistical analyses were
performed using IBM SPSS software (version
24).

Result
The levels of mental fatigue during eight

sessions before the Stroop task were averaged
20.90 (SD = 8.38) in the IT, 30.12 (SD =
13.08) in the PT, and 27.08 (SD = 7.87) in the
CT, which reached to 45.11 (SD = 9.19) in the
IT, 54,50 (SD = 11.32) in the PT, and 54.68
(SD = 12.63) in the CT after performing the
strope task. The effect of time and group on
cognitive effort was analyzed using two
indicators of the continuous performance test
including the correct response and response
time. The results of 3 time x 3 group mixed
analysis of variance showed no significant
effect of time (F (2, 60) = 0.006, p = 0.994, n,?
=0.0002), group (F (2, 60) =0.529, p = 0.595,
np? = 0.034), nor time x group (F (4, 60) =
1.416, p = 0.240, n,> = 0.086) on the correct
response. Similarly, there were no significant
effect of time (F (2, 60) = 2.162, p = 0.124, 1>
=0.067), group (F (2, 60) = 0.091, p = 0.913,
np? = 0.006), nor time x group (F (4, 60) =
1.077, p = 0.376, np? = 0.067) on the response
time. According to the results, not only the
mental, physical and combined trainings under
mental fatigue not affect cognitive effort in
basketball novices, but also the effect of these
training is not different.
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Discussion

Cognitive effort measured by the continuous
performance test did not improve after eight
sessions of training under mental fatigue. This
observation can be discussed from three
different perspective. First, the experimental
period did not have the necessary
characteristics to affect cognitive effort (the
role of experimental conditions or training
variables). Factors such as duration of
training, type, intensity and frequency of
training and the severity of mental fatigue may
play a role in the cognitive effort invariability,
and clarifying the role of these factors must be
investigated in the future studies. Secondly, it
is possible that training under mental fatigue
has been able to increase cognitive effort, but
interfering factors have moderated the changes
in cognitive effort (the role of individual
factors). Finally, it is also possible that training
under mental fatigue can increase cognitive
effort and no interfering factor has moderated
the changes in cognitive effort, but the method
or measurement tool used in the present study
has not been able to detect and measure
changes in cognitive effort. The level of
mental fatigue created in the present study
(initial + induced mental fatigue) was limited
to moderate levels of mental fatigue, therefore,
to identify the possible benefits of training
under mental fatigue for improvement of
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cognitive processes, different levels of mental
fatigue (low to high dose) are needed to be
investigated in future studies. In addition, it is
necessary to consider the role of individual
differences in cognitive capacities such as
working memory and mental imagery ability
to study the effect of training under mental
fatigue on cognitive effort. In conclusion,
according to the present study, eight sessions
of training under moderate mental fatigue do
not have the required cognitive load to
increase the cognitive effort of novices.
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Training, Physical Training, Cognitive Effort,
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