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Abstract
Received: The purpose of this study was to examine the similarity
01 May 2021 and/or differences of underlying mechanisms of physical
and mental practice. For this purpose, 60 persons were
Accepted: participated in this study which randomly divided into
13 Sep 2021 three physical practice, physical practice and mental part
practice, and physical practice and whole mental practice
Keywords: groups. The goal task in this study was a gymnastic
Physical routine. It was argued that if physical practice and mental
Practice, practice have similar underlying mechanisms then mental
Mental part practice should be more effective for learning this
Practice, task than whole mental practice. According to the
Gymnastic grouping, participants practiced the task for two days (40
trials each). 72 hours later retention test was performed.
Results showed that the mental part practice was more
effective for learning this task than mental whole practice
and performance of this group was lower than pure
physical practice group. These results showed the
similarity of underlying mechanisms of physical and
mental practice.
Extended Abstract Among these, we can mention
Background and purpose physical and mental training.
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people tired. Mental training is
often referred to as a way to
increase  performance  without
causing fatigue, and this type of
training is also used as a pre-
performance  routine.  Mental
exercise is the cognitive review of a
task before it is performed (Driskell,
Copper, & Moran, 1994). Some
researchers believe that imagery
uses the same  underlying
mechanisms as physical exercise,
and thatin principle these two types
of exercise will produce similar
representations in the individual's
mind. This theory has become
known as the simulation theory
(Jeannerod, 2001). This theory
originated because research has
shown that mental imagery similar
to physical performance will lead to
similar activation in the individual
brain (Jenrod, 2001). This view is
supported not only by neuroscience
research but also by empirical
evidence that supports behavioral
research. Toussaint and Blandin
(2010) examined the similarities
between physical and mental
training in knee flexion. The results
showed that the physical and
mental groups that practiced
without vision performed better in
this test. Based on these findings,
the researchers argued that the two
types of exercises rely on a common
underlying mechanism. It has also
been shown that eye movements
while performing a movement

physically or mentally are very
similar in terms of the number of
fixations and the duration of
fixation (McCormick, Causer, &
Holmes, 2013).

Decety and Grezes (1999) reviewed
the neural evidence on the
similarities between perception and
action and concluded that although
there is evidence of similarity
between the two, this evidence is
not sufficient to make such a claim
because they showed that there are
obvious activations in different
parts of the brain. There is also
behavioral evidence in this regard.
For example, in a targeting task, the
speed-accuracy exchange was
examined; In no-load and no-load
conditions, the speed-accuracy
exchange was confirmed in both
mental and physical states.
However, it was noteworthy that in
the case of overload, the duration of
action imaging increased by 30%
but the physical performance did
not change (Calmes, Holmes, Lopez,
& Naman, 2000). Although it was
argued that Fitzgerald's law is
applied to both actual execution
and imagery, it was suggested that
the two types of practice may not
have the same  underlying
mechanisms. Bach, Allami, Tucker,
and Ellis (2014) provided evidence
that the underlying mechanisms of
physical exercise and imaging were
different. These differences were
observed in the way of motion
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planning in real execution and
illustration. In addition, in the task
of walking with extra load in hand, it
was shown that in the real
performance mode, having an extra
load compared to the no-load
mode, there is no difference in
walking time. However, in the
imaging mode, it was shown that
having an extra load in hand
compared to the no-load even
increases the imaging time of the
task. These results were interpreted
by researchers as indications that
the underlying mechanisms of these
two types of exercise were different
(Munzert, Blischke, & Kriger,
2015).

In this study, it is argued that if the
underlying mechanisms of physical
training and mental training are
similar, the effectiveness of general

and partial training should be
similar in physical and mental
condition, i.e.,, if in physical
condition, the effectiveness of

partial training for a task compared
to training. To be more general, this
must also be true in the mental
state.

Research Method

Participants, Contributors

In this study, 60 students (23.3+3.8)
participated who were randomly
divided into three groups: physical
training, physical training and

partial mental practice, physical
training and whole mental practice.
The Task

The task used in this study was a
gymnastics program that consisted
of the following components:
standing, angel balance movement,
returning to the first position,
rolling forward with the legs folded,
rolling forward with the legs open,
folding the legs while lying down
and rolling backwards with the feet
together. This task is based on the
definition of a task with high
complexity and low organization, so
it is expected that doing it as a part
of the exercise will lead to a better
result than the general case.

In order to perform this task, a
standard floor was provided for
performing gymnastic movements.
Screen measuring two meters by
two meters as well as a Samsung
projector were used to play the film.
In addition, a Sony-branded video
camera was used to record the
movements of the people, so that
the video would later be presented
to the judges for evaluation.

Data Collection Method

First, all people filled in the
illustration capability questionnaire
(Sohrabi, Farsi & Fooladian, 2010).
Then, to acquaint people with the
desired routine of the film, a skilled
person (with a history of 10 years of
training) was filmed from the
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sagittal screen. and it was shown to
people 5 times before the first
performance. Then, each
participant performed the desired
routine three times as a pre-test.

After that, the people practiced the
task according to the relevant
groupings. The members of the
physical performance + partial
mental practice group first made a
physical effort and then performed
an attempt as a partial mental
practice. In the middle effort, the
process was reversed, with first an
mental attempt and then a physical
effort. For physical performance in
each attempt, they randomly
practiced the first 2 movements or
the second 2 movements of the
program (separately). For mental
practice, it was the same as physical
exercise, with the exception that
there was no physical performance
in this state, and also the same
movements were imaged that had
been performed physically before.
Participants in the group physical
performance + total imagery also
first made a physical effort
(performing the movement as a
section) and then performed an
effort as a total illustration. In the
middle effort, the process was
reversed by first attempting to
visualize the whole, and then
attempting to perform it physically
(as a section). The mental
instructions were distributed to all
participants in a recorded form. The

participants in the physical group
made all their efforts like the
physical performance of the
previous groups and had no
illustration. The total number of
training attempts consisted of 40
attempts (four blocks of 10
attempts with a 10-minute break
interval) per day, which continued
for two consecutive days. The last
three attempts of the individuals
were filmed on a side-by-side
camera and sagittal screen each day
as an acquisition test to be judged
by the judges later.

72 hours later, people performed a
memory test after warming up. At
this stage, participants performed
the task 5 times, the last three
attempts of which were considered
as a retention test (the first two
attempts were made to prevent a
drop in warm-up). The performance
of individuals in the mental stage
was also recorded by the camera for
later evaluation by the judges.

To evaluate the performance of
individuals in  the  pre-test,
acquisition and video memorization
stages, their performance were
presented to three official judges
who did not know the grouping and
purpose of the experiment to score
their performance in the range of 0-
10. It should be noted that each of
the judges presented their scores
individually and independently. The
judges' average score  was
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considered as the individual
performance score at that stage.

Data Processing Method

In the pre-test stage, a one-way
analysis of variance was used. In the
acquisition stage, analysis of
variance combined with 3 (group,
physical + general training, physical,
section training, physical) x 2 (test
stages, first and second day of
acquisition) was wused. In the
retention stage, a one-way analysis
of variance was used to compare
the groups similar to the pre-test
stage.

Results

The test results for the acquisition
stage showed that the performance
of the physical exercise + partial
imaging group was higher than the
other two groups (pure physical
exercise = 5.61, physical exercise +
partial imaging = 7, physical exercise
+ total imaging = 2.5).

For the interactive effect of the
group on the test days, a post hoc
test was performed. When it was
compared to the means showed
that the pure physical group had a
better performance than the
physical group + total imaging (pure
physical = 5.62, physical + total
imaging = 5.98).

In the retention stage, the results of
analysis of variance test showed
that the physical group + partial
imaging performed better than the

other two groups, also the whole
imaging group performed better
than the physical + total imaging
group (pure physical = 6/1 Physical
+ section illustration = 7.9, physical
+ total illustration = 5.5).

Discussion

The results of this study showed
that mental training in combination
with physical exercise as a section is
more useful than illustration in
general in the movement of
gymnastic chains. It is believed that
practicing chain skills such as
gymnastic movements will lead to
better learning if it is segmented
(Schmidt & Lee, 2011). The findings
of this study are similar to the
findings of previous studies that
show similarities between the
underlying mechanisms of physical
exercise and motor imagery
(Toussaint & Blandin, 2010) but the
results of this study are similar to
the results of previous studies that
show different underlying
mechanisms. These two types of
exercise are contradictory (Hodges,
Ong, Larssen, & Lim, 2011). If the
underlying mechanisms of these
two types of exercise were
different, it would probably not be
superior to performing physical
exercise in parts in combination
with imagery in a similar way to
combining imagery in general with
physical exercise. But this similarity
probably makes the group that used
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partial imagery (similar to physical
exercise) perform better than the
group that used whole imagery (as
opposed to physical exercise). This
probability is more strongly
supported by the results of the pure
physical group, because it was
shown that the pure physical group
performed better than the physical
+ imaging group as a whole. These
results indicated that when physical
exercise and imaging are not
presented in the same way, they
lead to poorer performance than
physical exercise alone. It has been
shown that more imagery
strengthens the cognitive part of
the task and physical performance
strengthens the motor part (Ryan &
Simons, 1983). Another possible
reason for these results could be the
complexity of the task and the
amount of cognitive burden placed
on the executor (Schmidt, Lee,
Winstein, Wulf, & Zelaznik, 2018). It
is possible that performing the
exercise in sections has resulted in a
more proportionate cognitive load
than the level of the performer, and
the performance of a chain of
gymnastic movements as a whole
has led to an overload on the
beginner performers in this study,
leading to a decline. Their
performance is done. The
superiority of the purely physical
group over the physical group +
total imagery can also be justified
on the basis of this hypothesis.

Given that in this study it was
argued that if physical and mental
exercise are presented in a
contradictory manner, it may lead
to a decline in learning compared to
the state of pure physical exercise,
it is suggested that future research
be conducted in this regard.
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