(Advances in Cognitive Sciences Vol 26, No. 3, Autumn 2024
Research Article o Pages 40-55

Design, validation, and efficacy of an executive function training
program on response inhibition in preschool children

Sahar Shariati' (2}, Alireza Kiamanesh?*(*) , Valiollah Farzad?

1. PhD Student of the Department of Educational Psychology, Science and Research Branch, Islamic Azad University, Tehran, Iran
2. Professor, Department of Psychology, Faculty of Psychology and Educational Sciences, Kharazmi University, Tehran, Iran
3. Associate Professor, Department of Psychology, Faculty of Psychology and Educational Sciences, Kharazmi University, Tehran, Iran

Introduction: Executive functions are a set of cognitive processes that play a crucial role in regu-
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lating human behavior. Given that these skills reach their peak during the preschool years, teaching

Keywords and strengthening them significantly impact children’s emotional control. The present study aimed
Executive functions

Response inhibition
Preschool children tion in preschool children.

to design an executive function training package and examine its effectiveness on response inhibi-

. Methods: This study employed a pre-test-post-test design with a control group and a two-month
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Alireza Kiamanesh, Department follow-up period. The population consisted of preschool children in Tehran, Iran, during the aca-

of Psychology, Faculty of Psy- demic year 2021-2022. Thirty-eight children were selected and randomly assigned to experimental
chology and Educational Sciences,

Kharazmi University, Tehran, Iran and control groups using a random sampling method. The experimental group received 20 sessions

of training intervention. Participants completed the BRIEF questionnaire in the pre-test, post-test,
Email: Kiamanesh@khu.ac.ir and two months after the intervention. Data analysis was conducted using mixed-design ANOVA
in SPSS version 25.
Results: The findings revealed that the designed training program effectively increased response
inhibition skills in preschool children (P<0.001).

Ef_.ﬂ;E Conclusion: The results indicated that providing executive function-based training can improve

response inhibition performance in preschool children, highlighting the importance and role of
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timely intervention in children’s cognitive development.
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Extended Abstract

Introduction

Executive functions refer to an individual’s actions for areas, parents and educators have become increasingly
self-regulation, controlled and purposeful behavior, and aware of the role of executive functions in learning. Ac-
maximizing future outcomes. In recent years, with sig- cording to Miyake’s three-component model classifica-
nificant growth in preschool centers, particularly in urban tion, fundamental executive functions include updating
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working memory, inhibitory control, and flexibility.
Therefore, inhibitory control is recognized as a foun-
dational component in executive functions. According
to Barkley, inhibitory control aids in delaying respons-
es and controlling interference, playing a crucial role in
behavior regulation. Given the significance of executive
functions, extensive studies have been conducted to eval-
uate the effectiveness of educational programs aiming
to strengthen children and adolescents’ executive func-
tions, both domestically and internationally. However, a
considerable portion of these studies has focused on in-
vestigating executive functions in preschool children or
children with special needs. Additionally, despite the im-
portance of executive functions in learning and individu-
al life, studies focused on skills associated with executive
functions are limited. This limitation highlights the need
to formulate and implement programs to strengthen exec-
utive functions, leading to the current research that aims
to develop an educational package to enhance executive
functions and determine its impact on inhibitory control

in preschool children.

Methods

The present study followed an experimental pre-test-
post-test design with a control group and a follow-up
period. The statistical population included preschool-
ers aged 5-6 in Tehran, Iran, who were enrolled in pre-
school centers in the 2022-2023 academic year. Among
educational districts, Area 8 was randomly selected, and
from the preschool centers in this area, two pre-schools
were randomly chosen: One as the experimental group
and one as the control group. Twenty students were ran-
domly selected from each pre-school, and a total of 40
students participated in the research. Eventually, due to
incomplete data from one student in the control group,
data from 19 students in both the control and experimen-

tal groups were analyzed. The primary objective of this

research was to examine the validity and reliability of the
developed executive functions educational package and
investigate its effectiveness on inhibitory control in pre-
school children. The following 4-stage experiment was
conducted to achieve this goal:

First Stage: Conducting a literature review for the re-
search background.

Second Stage: Designing an educational package - train-
ing to enhance inhibitory response skills and assessing
content validity. To assess content validity using the Law-
she method, the content was evaluated by ten specialists
in executive functions evaluated the content. The content
validity ratio (CVR) and content validity index (CVI)
were evaluated, and the content was modified based on
the experts' opinions.

Third Stage: Pilot study. Ten available students underwent
12 one-hour sessions over two days per week. After a re-
assessment, the number of sessions was ultimately adjust-
ed to 20 one-hour sessions conducted thrice weekly.
Fourth Stage: Main study. Before the experiment, parents
of'the students in both the experimental and control groups
responded to the inhibitory response section of the Brief
questionnaire. Then, the educational package was imple-
mented for 20 one-hour sessions over three days per week
with the students in the experimental group. The control
group students did not receive this training. After the ex-
periment, parents of both groups responded to the Brief
behavioral questionnaire as a post-test. After a two-month
interval from the pre-test, a follow-up test was conducted,
and parents of both groups answered the Brief question-

naire again, and the collected data was analyzed.

Results

To understand the average performance and distribution
of'test scores in the inhibitory response variable, statistical
descriptions of inhibitory response variables for both the

experimental and control groups were examined, includ-

a\

C This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

OU8sS Gl 6103k 1 2l s ,S 518 (Lhjgel asliy (s il

ing means, standard deviations, and skewness. In the con-
trol group, the total scores for inhibitory response were 35
in the pre-test, 34.84 in the post-test, and 34.78 in the fol-
low-up, indicating very slight changes. In the experimen-
tal group, the average scores were 35.42 in the pre-test,
28.52 in the post-test, and 25.5 in the follow-up, show-
ing a decreasing trend. The average performance in the
control group compared to the experimental group had an
imperceptible difference in the pretest (0.42), a difference
of 6.32 scores in the post-test favoring the control group,
and reduced to 11.11 in the follow-up. This trend suggests
a decrease in inhibitory response scores and an improve-
ment in inhibitory response skills in the experimental
group compared to the control group. At the same time, no
significant difference was observed in the control group in
the scores between pre-test, post-test, and follow-up.

Additionally, to investigate the homogeneity of the vari-
ables’ covariance, Mauchly’s sphericity test was utilized.
Given that Mauchly’s sphericity test is less than 0.5, indi-

cating a significant violation of homogeneity assumption

(P<0.05; %*=6.62; ¢=0.03), suggesting that covariance
homogeneity is questioned. Therefore, adjustments for
the violation of assumptions were made using the Huynh-
Feldt Epsilon correction due to the adequate sample size
in this study.

The summary of the within-group analysis of variance
indicates a significant effect on inhibitory response (P<
0.001; F=145.83). Moreover, there is a significant in-
teraction effect between inhibitory response and group
(P<0.001; F=135.16). This interaction suggests that
different results are obtained from combining levels of
inhibitory response (pre-test, post-test, and follow-up)
and group levels (control and experimental). The be-
tween-group analysis of variance, based on observed
means, reveals a significant difference between the two
groups (P<0.001; F=95.36), indicating a significant ef-
fect of the experiment on the experimental group.
Finally, a Bonferroni follow-up test was employed to de-
termine which two intervals differ significantly among

the three-test means.

Table 1. Bonferroni Analysis Result of Inhibitory Response

Group

Group Average different P

Post-test
Pre-test
Follow-up

Post-test Follow-up

The analysis revealed significant differences between
pre-test and post-test scores (P<0.001), pre-test and fol-
low-up scores (P<0.001), and post-test and follow-up
scores (P<0.001). Therefore, the research hypothesis re-
garding the impact of executive functions on inhibitory
response in preschool children was confirmed for both

the post-test and follow-up periods.

3.53 0.001

5.77 0.001

2.24 0.001
Conclusion

The primary objective of this research was to develop an
executive functions educational package and determine
its impact on inhibitory response in 5-6-year-old pre-
school children. Improvements in executive functions
during the pre-school years occur due to physiological
changes in the brain, specifically in the pre-frontal cortex,

and this region’s increased connectivity and integration
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with other brain areas. While the physiological reasons
behind the development of executive abilities have been
somewhat clarified, less attention has been paid to the
influence of environmental factors on the development of
these skills during this age period. Additionally, limited
studies have focused on developing educational packages
targeting executive functions and examining their effect
specifically on the preschool age group.

In this research, the program content is based on Bark-
ley’s approach, emphasizing exercises such as emotion-
al recognition, appropriate expression and management,
understanding others’ perspectives, proper interaction in
social situations, and ultimately, exercises in inhibitory
response and thinking before acting. The research results
indicate the effectiveness of the educational intervention.
Moreover, ten experts in the executive function field
have endorsed the educational package’s validity. How-
ever, the role of age ensures the sustained positive effects
of cognitive interventions, in addition to the continuation
of educational exercises. Vas et al.’s research findings
have shown that the effectiveness of cognitive training
is more impactful and enduring when children are in the

early stages of growth and early childhood.
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