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Extended Abstract

Abstract
The formation and persistence of motor
memory depends on the

interconnected memory processes of
encoding, consolidation, retrieval, and
reconsolidation. A review of previous
studies shows that several studies in
the field of the effectiveness of
electrical brain stimulation and aerobic
exercise on improving memory have
been performed on different samples
of individuals. In the present study, the
researcher investigated the combined
effect of electrical brain stimulation and
aerobic exercise on the dimensions of
motor memory consolidation. As
researchers seek to find facilitators and
inhibitors  that  affect  cellular,
molecular, synaptic, and behavioral
mechanisms in memory consolidation,
In the present study, the researcher
seeks to answer the question of
whether aerobic physical activity and
electrical stimulation of the brain can
be factors that facilitate memory
consolidation? If yes, which of the two
variables plays a greater role in
promoting memory consolidation?.
Methodology

The present study was a quasi-
experimental study with a post-test
design and several groups.

Participants

The study participants included 45
young people in the age range of 20 to
25 years. Who participated in this study
based on the inclusion criteria (having
good sleep quality, physical and mental
health, being right-handed and being a
beginner in performing the task). Also,
during the intervention, if the

participant did not want to continue the
cooperation, he left the
implementation process.

Research instruments include the
Petersburg Sleep Quality Questionnaire
and the Edinburgh  Superiority
Questionnaire, the chain reaction color
matching reaction time test was a direct
cranial electrical stimulation device.
After selecting the subjects based on
the inclusion criteria, they were
randomly assigned to the experimental
groups.

The first group did aerobic exercise only
to strengthen and re-strengthen
memory: they did the task of matching
the color of the chain in the acquisition
stage (six blocks of 100 attempts), did
aerobic physical activity for 30 minutes.
Subjects then performed two blocks of
50 attempts at matching the color of
the chain in the memory tests 30
minutes later, one hour, and 48 hours
after bedtime.

Group 2: Electrical stimulation of the
brain along with aerobic exercise to
strengthen and re-strengthen memory:
They did the task of matching the color
of the chain in the acquisition phase (six
blocks of 100 attempts), then first
performed electrical stimulation of the
brain for 15 minutes and again for 15
minutes. Minutes of aerobic physical
activity (based on research background)
(Ghorbani and Saberi, 2020; Shiazawa
et al., 2014). Subjects then performed
two 50-block sequence color matching
tasks in 30-minute, one-hour, and 48-
hour-after-night retention tests.

The third group (control group for
consolidation and re-consolidation of
memory): did the task of matching the
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color of the chain in the acquisition
stage (six blocks of 100 attempts), then
the subjects in the 30-minute, one hour
and 48 hours after nighttime sleep
tests, Two blocks of 50 attempted to
match the color of the chain.

Result

The results show that in the first and
second retention tests, which were
performed 30 minutes and one hour
after the last block of acquisition,
respectively, the aerobic exercise group
performed better than the combined
exercise group. In the third retention
test, which was performed 48 hours
after the second retention test, the
combined exercise group (aerobic
exercise + electrical brain stimulation)
had the best performance.

There was a significant difference
between the performance of the
control group in the stages of
evaluating the acquisition blocks and
performing three retention tests.
Bonferroni post hoc test was used to
investigate the location of differences.
The results showed that there was a
significant difference between the
mean reaction time of the first block of
acquisition and the second and third
blocks of acquisition, retention after 30
minutes, 1 hour and after 48 hours (p
<0.05).

There was a significant difference
between the mean reaction time of the
second acquisition block and retention
after 30 minutes, 1 hour and after 48
hours (p <0.05). There was no
significant difference between the
mean reaction time of the first
retention test (performed after 30

minutes) and retention after one hour
and 48 hours.

But there is a significant difference
between the mean reaction time of the
first retention test (performed after 30
minutes) with the first, second and
third blocks of the acquisition stage (p
<0.05).

There was a significant difference
between the mean reaction time of the
second retention test (performed after
one hour) and retention after 48 hours
(p <0.05). There was a significant
difference between the mean reaction
time of the retention test after 48 hours
with the first, second and third exercise
blocks and the first retention test
(performed after 30 minutes) (p <0.05).
There was no significant difference
between the mean retention reaction
time of the first (run after 30 minutes)
and the second (run after 1 hour) (p
<0.05).

Conclusion

Exercise and electrical stimulation of
the brain may cause changes in the
surface of the cerebral cortex and the
electrical activity of its neurons.
Therefore, with the continuous use of
sports activities and considering the
adaptations that it creates in the
cerebral cortey, it is possible to provide
conditions for improving the function of
the nervous system and the brain, in
which case more studies are needed.
The findings of the present study
indicate that improvement in task chain
reaction time is not achieved by
practice alone and during training
sessions.

Rather, the memory related to the task
is upgraded and re-consolidated after
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learning the skill and during the rest and
practice phase. Therefore, due to the
prolongation of training sessions and
the increase in the number of training
sessions by trainers during a week, and
considering the effect that the period of
non-training and rest can have on the
improvement and improvement in skill
and task memory, Therefore, educators
and teachers are advised to consider
the importance and role of rest during
sleep in improving performance and
modulating the function of memory
neurons in their educational planning.
Given that no research is out of bounds,
the selection of female subjects, the
age range of young people and the lack
of electrical stimulation of the brain
were among the limitations of the
present study.
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1. Representation of Motor Memory
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