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Abstract

Background and Objectives: Executive functioning develops during the first six
years of life and becomes more complex. It is a crucial component of childhood
that can influence all aspects of a child's life and contribute to their success. The
present study aimed to determine the effectiveness of Montessori games on the
executive function of preschool children in Mashhad, Iran.

Materials and Methods: This quasi-experimental study employed a pre-test/post-
test design and a control group. The statistical population consisted of all preschool
children aged 5 to 6 years in Mashhad, Iran, in the academic year 2019-2020. In
total, 32 children were selected by purposive sampling and randomly assigned to
either the experimental or control group. Participants completed the Barkley
Deficits in Executive Function Questionnaire (2012) with the assistance of their
parents and teachers. The experimental group participated in 10 sessions of
Montessori games, while the control group received no intervention. Data analysis
was performed using analysis of variance (ANOVA) in SPSS software (version 24).
Results: According to the results of ANOVA, the executive function deficit scores
in the post-test of the two groups, with a significance level of 0.027, showed
significance difference between the two groups.

Conclusion: According to the research result, it can be concluded that Montessori
games were effective in the executive function of preschool children and can be
used in kindergartens, schools, and clinics.
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Extended Abstract

Background and Objective

Nowadays, with an increasing number of
preschools and kindergartens, educators and
parents have recognized the significant role of
executive function in enhancing children's
academic performance, as well as their social and
emotional development. The development of this
component during the critical periods of infancy
and preschool requires attention and careful
consideration. This area of the brain can have a
direct relationship with learning in mathematics,
creativity, intelligence quotient, schizophrenia,
attention-deficit/hyperactivity disorder, autism,
behavioral and emotional problems, and
children's  externalizing  behavior  issues.
Montessori emphasized that when a child engages
in purposeful activity, the child's brain rapidly
forms new neural pathways every second. The
Montessori method is an educational approach
that provides educational opportunities for self-
learning, individual academic freedom, as well as
cognitive development; moreover, it uses
educational tools to develop self-sufficiency
skills. Research has shown that play therapy can
have a positive effect on executive function.
Considering that executive functions play a
significant role in the early years of childhood,
deficits in this domain can disrupt various aspects
of an individual's life throughout childhood and
into adulthood, with these impairments often
persisting into later life. Consequently, timely
intervention to enhance executive function at an
earlier age is of paramount importance. Given that
the Montessori method and its application are
expanding, there is still a lack of sufficient
research on its direct impact on the executive
functions of preschool children. Therefore, the
present study aims to examine the effectiveness of
Montessori games in the executive functions of
preschool children.

Materials and Methods

This quasi-experimental study employed a
pre/post-test design and a control group. The
statistical population consisted of all preschool
children aged 5 to 6 years in Mashhad, Iran, in the
academic year 2019-2020. Among all preschools
in Mashhad, one preschool was selected using
convenience sampling, which served 100
children. Among these, 57 children were
diagnosed by teachers and educators as deficit in
executive functions. Among these, 32 children
were selected through purposive sampling based
on the research criteria. Subsequently, the
children were randomly assigned into two groups
of experimental (n=16) and control (n=16).
During the implementation phase, after obtaining
permission from the preschool director, the
necessary coordination was carried out with the
director, educator, and parents. The research
guidelines and relevant instructions were
explained. Both groups completed the Barkley
Executive Function Questionnaire (2012) as a pre-
test, with the assistance of parents and educators.

The experimental group received a Montessori-
based intervention consisting of 10 sessions, each
lasting 60 minutes, conducted in a designated
room. On the other hand, the control group
received no intervention. After the intervention, a
post-test was administered to both groups. Data
analysis was performed using analysis of variance
(ANOVA) in SPSS software (version 24).

Results

There was a significant difference between the
means and standard deviations of the subscales in
the experimental group across the pre/post-test
phases, while no difference was observed in the
control group. The Kolmogorov-Smirnov test was
used to assess the normality of the score
distribution, which confirmed that the distribution
was normal. To examine the homogeneity and
heterogeneity of variances between the two
groups, Levene's test was conducted, indicating
that the assumption of homogeneity of variances
was met and the regression slope was
homogeneous, thereby fulfilling this assumption.
Consequently, ANOVA was deemed appropriate
for testing the hypothesis. Moreover, according to
the results of ANOVA, the executive function
deficit scores in the post-test of the two groups,
with a significance level of 0.027, revealed
significance difference between the two groups.
The results indicate that Montessori games had a
significant impact on the executive functions of
preschool children.

Discussion

The comparison of the mean scores of executive
function subdomains at two stages demonstrated
that the difference in the mean scores of all
executive function subscales, particularly the
subscales of emotional self-regulation, time self-
management, and  self-organization/problem-
solving, was statistically significant in the
experimental group between the pre-test and post-
test. During the sessions, while the games
encouraged children to think, they engaged in self-
talk about problem-solving during trial and error.
They internalized the games, and this involvement
in the games, finding solutions, and engaging in
self-talk led to beneficial inner dialogue, which
contributed to the development of emotional self-
regulation and problem-solving skills in children.
Additionally, in games that required quick action, a
timer was used to stimulate cognitive engagement
during the activity and emphasized the importance
of time management for children. By stabilizing this
method, children could generalize the value of time
to other life situations and manage their tasks and
responsibilities according to time constraints,
which led to improved time self-management skills.

Conclusion

The findings of this study demonstrated that
Montessori-based games had a significant effect
on improving the executive functions of preschool
children in Mashhad, Iran. Children in the
experimental group showed notable progress in
self-regulation, planning/organization, sustained




attention, and problem-solving skills after
participating in the intervention sessions,
compared to the control group. This suggests that
the Montessori game intervention was effective in
reducing executive function deficits. Based on

these findings, it is recommended that
Montessori-based educational programs be
implemented in preschools and educational
centers of the country.
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