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ABSTRACT

Working memory is among the essential components of executive function. Due
to the different physiological and cognitive needs of open and closed motor exercises, this study aimed
i toinvestigate and assess the effects of open and closed exercises on the working memory of preschool
Received: 01 Mar 2020 children.
Accepted: 25 Sep 2020 [VETTEE This study was quasi-experimental with pre-test and post-test design. Thirty preschool children
Available Online: 22 Nov 2021 in Kermanshah were randomly divided into two open and closed exercise groups. Before the exercise
© protocol, all participants underwent Wechsler Intelligence Test and working memory pre-test with N-
back software. Each group performed their one-hour training sessions for 12 weeks (three sessions per
week). The exercise intensity was set at (60£5%) of the heart rate reserve level (HRR), with HR being
monitored by a heart rate monitor. Data analysis was performed using the analysis of covariance (AN-
COVA\) by SPSS software v. 23.
(ST The findings revealed a significant difference between open skill training (OSE) and closed skill
training (CSE) (P<0.05). OSE compared to CSE had a more significant effect on increasing children’s work-
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Skills, Preschool the working memory of preschool children (compared to CSE). Therefore, it is recommended that pre-
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Extended Abstract stores information. Moreover, mental review, coding,
organizing, and retrieving information are performed
1. Introduction in working memory. Working memory allows multiple
pieces of information to be stored in the brain simultane-
ackground & Objectives: One of the most ously. It is essential for complex cognitive processes, such
critical pillars of executive function is as spoken and written language comprehension, mental
working memory. Working memory is a calculation, reasoning, and problem-solving. These capa-
theoretical structure pertinent to the pri- bilities make working memory among the fundamental
mary mechanism or system for storing and pillars in high-level cognitive processing.
processing information related to tasks
while performing a cognitive function. Working memory
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The beneficial effects of physical activity and exercise
on physical health have been well established and docu-
mented among all age groups. Recently, an increasing
number of researchers have focused on examining the re-
lationship between exercise and cognitive function. Evi-
dence has shown a relationship between physical fitness
and various aspects of cognitive function. Even though
research has demonstrated that appropriate physical ac-
tivity programs and interventions can improve executive
function, most studies on physical activity and perfor-
mance improvement compare one type of exercise with
the control group or examine quantitative aspects of exer-
cise (for example, the number of sessions or the intensity
of exercise) and the impact of different exercise methods.
The body has consequently been less studied due to the
cognitive load and the level of information processing in
executive functions. Due to the different physiological and
cognitive needs of open and closed motor exercises, this
study aimed to investigate the effect of open and closed
exercises on the working memory of preschool children.

2. Methods

This research was applied in purpose and quasi-exper-
imental with pre-test-post-test design in implementation
and data collection. The statistical population of this study
included all preschool children aged 6-7 years in Kerman-
shah. A total of 30 students from these centers were se-
lected to participate in the present study. At first, all chil-
dren’s working memory was recorded in the pre-test and
the subjects were randomly organized into two groups of
open and closed exercises (n=15).

The criteria for entering the study were having natural
intelligence (score: 90-110) and the absence of disease
or specific physical and psychological problems. Written
consent was obtained from all parents of the participants
and the studied protocols were approved by experts and
trainers. Before performing the training protocol, all par-
ticipants took the Wechsler intelligence test and working
memory in pre-test with N-back software. Participants in
each group performed their own one-hour training ses-
sions for 12 weeks.

Exercise intensity was adjusted to about 60% (£5%) of
the stored heart rate using a pacemaker. The Wechsler 1Q
scale for preschool children was utilized to measure the
children’s 1Q. The Wechsler intelligence scale for pre-
school children consists of 11 subtests that calculate two
scales: verbal intelligence (six subtests), nonverbal intel-
ligence (5 subtests), and total 1Q. Analysis of covariance
(ANCOVA) was used to analyze data using SPSS soft-
ware v. 23.
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3. Results

The present study is the first to compare the impact
of exercise (open & closed) on the working memory of
preschool children in Iran. The analysis of covariance
findings demonstrated a positive effect of exercises; spe-
cifically, open exercises had a more significant impact
on improving the working memory of preschool chil-
dren than closed exercises. The independent t-test results
showed no significant difference in the pre-test scores of
working memory of groups performing open and closed
exercises (P<0.238; t=1.207). Furthermore, the findings of
the dependent t-test revealed the significant effect of open
exercises (P<0.001; t=6.14) and closed exercises (P<0.001;
t=4.65) on improving working memory. ANCOVA was
utilized to evaluate the effect of open and closed exercises
on working memory in the post-test stage. After that, the
assumptions of the ANCOVA were examined.

The findings of the Shapiro-Wilk test (checking the nor-
mality of the data) indicated that the data were normal. In
addition, the hypothesis of homogeneity of variance be-
tween groups for the dependent variable was confirmed
via Leven’s test. Considering the assumptions of the AN-
COVA, this test was utilized to assess the data. The find-
ings showed that by considering pre-test scores as com-
plementary variables (auxiliary), the difference between
the scores of the two groups of open and closed exercises
was significant in improving working memory (level:
P<0.05). Furthermore, open exercises had a superior im-
pact on the working memory of preschool children.

4. Discussion

Although the present study provided promising evi-
dence for educators and occupational therapists, it had
limitations and constraints. Since the present study was
conducted only on the working memory component of
preschool children, the findings obtained from the study
cannot be generalized to all components of executive
functions and all age groups. Another limitation of the re-
search was the lack of a follow-up stage. Therefore, it is
recommended that follow-up periods with short-term and
long-term intervals be used to examine the effectiveness
of the results more accurately in future research. Future
research should include other aspects of training, includ-
ing different training intensities, considering the cogni-
tive-motor continuity dimension of skills, and consider-
ing other executive functions at various ages. The present
study findings indicated the positive impact of 12 weeks
of open skills exercise (OSE) compared to closed skills
exercise (CSE) on the working memory of preschool chil-
dren. These results indicated the need for more attention
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to these exercises and their ability to consider stimuli in
the environment as one of the requirements for perform-
ing work memory tasks, such as the N-back task, used in
the present study.
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