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Abstract
The purpose of the present study was to investigate the effect of different levels of exercise on memory and
thought control strategies in athletic students. The research method was causal comparative.178 athletes (56
experts, 53 skilled, 69 amateur) in a non-random sampling were selected based on inclusion criteria.
Participants completed demographic questionnaires. Findings showed that skilled athletes had a higher
average than skilled and beginner athletes in metamorphic variables and happy components of memory,
perception of daily memory ability, use of strategies and daily memory aids, and skilled athletes in
metaphysical variables and happy components of memory ability and memory. Everyday life, the use of
strategies and daily memory aids were better than beginner athletes.

The results also showed that the difference between the mean variables of mind control and distraction, self-
comparison, reassessment, social control and anxiety in the three groups of expert, skilled and beginner
students was statistically significant. In the variable of controlling thoughts and reassessment components, the
social athlete had a higher average than the beginner athlete's students, and the beginner athlete had a higher
average in the distraction, self-esteem, and anxiety components than the expert and skilled athlete students.
Having sports activity at national and international levels leads to increased memory and thought control in
young athletes.
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Extended Abstract

Background and Purpose

The ability of humans to self-monitor and
control their memory processes is called
meta-memory. It has been widely studied as a
component of metacognition in cognitive
psychology (1). Meta-memory is divided into
two parts: meta-memory knowledge and
meta-memory awareness (2). Meta-memory
knowledge includes beliefs about memory
and meta-memory awareness of the ability to
monitor and control and process information
to achieve goals. Other cognitive factors that
are important to study in young people are
self-control and thought control. The thought
control, its strategies and the ability to use it
is not only related to the field of mental
disorders (3) and is also used in other areas
such as educational environments such as
schools and universities and is also related to
a healthy society and should be examined.
(35). One of the most important and
influential factors on meta-memory and
thought control strategies is physical activity.
In fact, physical activity plays an important
role in cognitive factors. Studies have shown
that young people develop improvements in
various types of memory, including
metacognition, during physical activity (20,
32). There is not enough information to prove
the improvement of cognitive function due to
aerobic exercise and more research remains
in this area (38). However, researchers have
concluded that physical activity at the
championship level has a significant effect on
metacognitive factors, including thought
control strategies (21). Further, there is no
precise information on whether people's
expertise can be due to higher cognitive skills
such as meta-memory and thought control. Or
was it due to lots of practice that automation
was formed? Therefore, the aim of this study
was to compare meta-memory and thought
strategies in student-athletes with different
skill levels.

Materials and Methods

Due to unawareness of the amount of the
population, the sample size was determined
according to the type of research goal.
Moreover, according to the definition of
players at different levels (9-10), 178 athletes
(56 at the expert level, 53 at the skilled level
and 69 at the beginner level) were selected by
non-random convenience sampling. In order
to comply with ethical considerations, the
research objectives were fully communicated
to the participants and they were assured that
while retaining the names, the information
obtained from them will be recorded and kept
in complete confidentiality. Participants were
also asked to answer the questionnaire
guestions in all honesty and to refrain from
any bias in answering the questions.
Characteristics of people to participate in this
study were: experts, skilled, amateur, in one
of the individual or team sports, with literacy,
mental health, no depression. The exclusion
criteria were a history of mental illness,
taking medication and people who did not
want to fill out the questionnaires.Participants
completed two questionnaires (MMQ) and
thought control strategy.

Meta-memory  Questionnaire (MMQ):
Multi-factor memory questionnaire has been
designed by Troyer and Rich (2002). This
scale includes 56 items on the Likert scale,
consisting three dimensions of self-reported
memory, including individual ~memory
satisfaction with 17 items on a 5-point scale
(quite agree, uncertain, disagree, quite
disagree), perceived ability of memory with
twenty items on a 5-point scale (all the time,
often, sometimes, rarely, never) and the
application of 19-item memory strategy
describing the memory strategies used on a 5-
point scale (never, rarely, sometimes, often,
always). Cronbach's alpha coefficients have
been studied to measure reliability in several
studies (11-13) and for the dimensions of
memory satisfaction, perceived ability of
memory and application of strategy,
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respectively have been reported to be 0.95,
0.93 and 0.83. In Iran, the reliability of the
questionnaire was assessed by calculating the
Cronbach's alpha coefficient. Cronbach's
alpha coefficients for the components of
memory satisfaction, perceived memory
ability and strategy application were 0.89,
0.84 and 0.84, respectively (14).

Thought Control Strategy Questionnaire:
The Thought Control Questionnaire was
designed by Wells and Davies. This
questionnaire is completed as a self-
declaration and has 30 items. Each item of the
guestionnaire was answered on a four-point
scale (1: never, 2: sometimes, 3: frequently,
4: almost always). By factor analysis method,
five factors were obtained for this
guestionnaire.

(1: Return Attention) For example: | do
something | enjoy. (2: Social control) For
example: | ask my friends if they have similar
thoughts. (3: Worry) For example: | worry
about more detailed things instead. (4:
Punishment) For example: | punish myself

Mohamadtaghi & et al.

for that thought. (5: Reassessment) For
example: | analyze that thought logically. The
reliability of this questionnaire in each of the
subscales in the UK by retest method was as
follows: Return attention (0.86), Worry
(0.72), Reassessment (0.83), Punishment
(0.67), Social Control (0.83), and Overall
Scoring (0.83) (15).

In Iran, Cronbach's alpha coefficient for the
subscales of Re-evaluation (0.70), Return
Attention (0.79), Social Control (0.70),
Worry (0.70) and Punishment (0.76) were all
Figures showing acceptable to very good
reliability (16).

Results

The results of multivariate analysis of
variance to compare the mean of the meta-
memory variable and the components of
memory satisfaction, perception of daily
memory ability, use of strategies and daily
memory aids are presented in Table 1.

Table 1- Results of multivariate analysis of variance to compare meta-memory and its components

Average

df Total

sig P F squares squares Variable
Satisfaction with
0/84 0/001 459/208 32810/26 2 65620/53 memory
Ability of everyday
0/50 0/001 88/82 15731/89 2 31463/78 memory
0/18 0/001 18/77 19384/25 2 38768/51 Memory strategies
0/64 0/001 154/42 175244/49 2 350488/98 meta-memory

The findings presented in Table 1 showed
that the difference between the mean of the
meta-memory variable and the components of
memory satisfaction, perception of daily
memory ability, use of strategies and daily
memory aids in three groups of experts,
skilled and amateur athletes is statistically
significant (P<0.05). Bonferroni post hoc test
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was used to investigate the location of pair
differences. The results of post hoc test
showed that there is a significant difference
between the mean of meta-memory variable
and components of memory satisfaction,
perception of daily memory ability, use of
strategies and daily memory aids in experts,
skilled and amateur athletes in pairs (P<0.05).




Comparing Meta-Memory and Thinking Strategies in ... 60

Table 2- Results of multivariate analysis of variance to compare the variable of thought control
strategies and its components

sig P F Average df Total squares Variable
squares df

0/54 0/001  100/83 421/46 2 842/92 Distractions
o557 ojoor 1101 399/56 2 799/12 Self-discipline
0/045  0/017 4/15 16/07 2 32/14 re-evaluation
o33 opor 429 173/63 2 347/26 Social control
0/59 0/001  127/13 569/50 2 1139/00 Worry
0/61 0/001  135/22 2838/42 2 5676/84 Thought control

The findings presented in Table 2 showed
that the difference between the mean of
thought control variables and components of
distraction, self-discipline, re-evaluation,
social control and worry in the three groups
of experts, skilled and amateur athletes is
statistically significant (p <0.05). The results
of post hoc test showed that there is a
statistically significant difference between the
mean of distraction, self-discipline and
thought control variables in expert, skilled
and amateur student-athletes (p <0.05). The
mean of re-evaluation variable in amateur
athletes is different from that of expert
athletes, but the difference between the mean
of re-evaluation in expert and skilled athletes
was not statistically significant (p> 0.05).
There is a statistically significant difference
between the mean of social control and
anxiety variables in amateur athletes and
expert and skilled athletes (P<0.05).

Conclusion

The results of this study showed that expert
athletes in meta-memory variables and
components of memory  satisfaction,
perception of daily memory ability, use of
strategies and daily memory aids had a higher
average than skilled and amateur athletes and
skilled athletes in meta-memory variables and
satisfaction ~ components of  memory,
perception of daily memory ability, use of
everyday memory strategies and aids were

better than amateur athletes. Meta-memory
seems to play an important role in focusing
strategically on important information
because experts in different situations
perform skills in a different and strategic
way, which indicates that they have better
meta-memory than skilled and amateurs.
Further, the results of our study showed that
the difference between the mean of thought
control variables and components of
distraction, self-punishment, re-evaluation,
social control and worry in the three groups
of expert, skilled and amateur student-athletes
is statistically significant.

Expert athlete in the variable of thought
control, components of re-evaluation, and
social control had a higher mean than
amateur student-athletes while amateur
athlete in the components of distraction, self-
discipline and worry had a higher mean than
expert and skilled athlete students.

Having sports activities at the national and
international levels leads to increased meta-
memory and thought control in young
athletes. This indicates the effect of physical
activity on metacognitive factors as well as
on thought control strategies. Exercise greatly
increases endorphin secretion, reduces the
symptoms of clinical depression, and
increases  self-confidence.  Further, the
substances released in the body after exercise
can greatly reduce anxiety and restore calm.
Continuous exercise also leads to the
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formation of new brain cells called
neurogenesis; Cells that improve brain
function. At last, strenuous exercise raises the
level of brain-derived protein in the body,
which can increase the power of decision-
making, thinking and learning.
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Table 1- Descriptive findings of research metamemory variables
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Memory Ability of everyday Satisfaction with .
Metamemory - Variable type
strategies memory memory
134.31+31.90 60.16+23.47 44.73+7.54 29.39+6.66 o
Beginner
189.16+35.45 70.45+28.52 73. 64+15.28 45.05+7.74 SI:iTIAed
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Expert
OARgR S J S sla il Aoy laal - Joua
Table 2- Descriptive findings of research thought control variables
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Thought - Re- Self- - . Variable
Worry Social control . Lo Distractions
control evaluation discipline type
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Table 3- Results of multivariate analysis of variance to compare metamemory and its components
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P df Variable
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memory
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0.50 0.001 88.82 15731.89 2 31463.78 .
Ability of everyday memory
28 |
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Memory strategies
AN
0.64 0.001 154.42 175244.49 2 350488.98
metamemory
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Table 4- Results of multivariate analysis of variance to compare the variable of thought control
strategies and its components
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