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Keywords: Background and Purpose: Executive functions are the most important aspects of children that help
Cognitive enhancement them adapt to the environment and peers. Despite its importance, limited studies have investigated
program, the effects of cognitive programs on Iranian preschool children. Therefore, this study aimed to find
executive functions, the effectiveness of a cognitive enhancement package on improving executive functions (inhibition)
preschool children in preschool children.

Method: This quasi-experimental study employed a pre-test, post-test, and follow-up design with
one experimental group and one control group. The sample consisted of 36 six-year-old boys from
kindergartens in Tehran, Iran, during the summer of 2024, selected through convenience sampling
and randomly assigned to two groups (18 in the cognitive enhancement group and 18 in the control
group). The experimental group took part in a cognitive enhancement program based on cognitive
emotion regulation for 12 45-minute sessions (three times a week), while the control group received
their usual training at their training center. Data were collected using the standardized Go/No-Go
cognitive test in Iran, which was administered to both groups at pretest, posttest, and one-month
follow-up. Statistical analysis was conducted using repeated measures analysis of variance
(ANOVA) in SPSS-24 to assess the intervention’s effects over time.

Results: The results showed that the cognitive enhancement program based on emotion regulation
was effective in improving executive functions of inhibitory control in preschool children (F (1,34)
=15.62, P<0.001).
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Introduction

Preschool is a critical stage in children's cognitive development,
where executive functions undergo fundamental changes due to the
high brain plasticity and can be enhanced through training (1).
Cognitive enhancement is the enhancement of mental capacities
through improved information processing (3). Cognitive exercises
improve cognitive performance by activating limbic and fronto-
parietal regions of the brain (5, 16). These exercises, with long-
term repetition, produce positive changes in unpracticed tasks (6,
13). Brain plasticity allows adaptation to environmental changes,
and cognitive rehabilitation is based on this (11, 17). Evidence
shows that cognitive rehabilitation activates brain functions and
modifies behavior (10). Cognitive exercises should be realistic,
generalizable, and designed with feedback to enhance accuracy
and attention (16, 24).

Executive functions, including planning, cognitive flexibility,
and response inhibition, are associated with the prefrontal cortex
and are essential for goal-directed behavior (2, 14, 21). Selective
attention and inhibition affect working memory function (21).
Cognitive flexibility also helps with information updating and
behavioral control (9). Evidence suggests that enhancing attention
in preschool children improves cognitive flexibility and other
cognitive functions (22, 25). The development of executive
functions begins in infancy and continues into adolescence, with
considerable progress between the ages of 3 and 12 years (26, 27).
Given the high brain flexibility in preschool and the essential role
of executive functions in children’s academic and emotional
adjustment, early intervention during this period is particularly
important. Therefore, the present study aimed to investigate the
effectiveness of a cognitive enhancement program based on
cognitive emotion regulation on the executive functions of
preschool children.
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Method

The present study was a quasi-experimental study with a
pretest-posttest design with one experimental group and one
control group. The statistical population included all male
children in Jiko preschool in Tehran in the second semester of
2024. The study sample included 36 children who were selected
conveniently and randomly assigned to two experimental and
control groups (18 in each group). The inclusion criteria for the
study included having psychological and physical health based
on the diagnostic and counseling file of the preschool center,
diagnosis by a psychologist and psychiatrist, being 6 years old,
and consent from the child's parents or legal guardian to
participate in the study. The exclusion criteria also included
missing more than two sessions and incomplete completion of
the research questionnaires. Based on the criteria, two people
from each group dropped out, so the first sample size of the
study was 20 children in each experimental and control group.
The research instrument was the Go-No-Go test (16, 32, 33),
which was administered to both groups at pretest, posttest, and
two-month follow-up. The experimental group received Parisa
Cognitive Enhancement Rehabilitation interventions in twelve
sessions (3 times a week, each session was 45 minutes) (15,
16), while the control group received the usual training at their
training center. The demographic characteristics of the study
subjects indicated that the mean age (age in months) of the
subjects and the standard deviation in the experimental group
were 78.06 months and 1.33, respectively, and in the control
group were 78.75 and 1.87, indicating no significant difference
between the two groups in terms of the age variable. In other
words, both groups are homogeneous in terms of age. Also, the
two groups did not differ significantly in terms of the age of the
father and the age of the mother at birth. Finally, the data were
analyzed using the repeated measures method and SPSS-24
software.

Results

Descriptive indices of inhibition of the go/no-go test in the three stages of pre-test, post-test, and follow-up are presented in

. pre-test post-test Follow-up
Variable Group v sD M D M D
Go accurac CG 87.23 24.22 89.13 24.36 94.68 7.479

y EG 92.44 6.12 94.1 5.88 95.57 6.88

Go speed CG 1.137 0.363 1.051 0.320 1.106 0.197
P EG 1.172 0.344 1.132 0.230 0.992 0.155
No-go CG 93.51 22.936 99.727 0.956 99.979 2.672
accuracy EG 99.038 1.719 98.317 2.419 97.115 6.808
impulsivit CG 24.275 23.773 16.462 17.079 15.272 14.418
P y EG 23.060 19.772 45.577 32.549 30.120 27.491
Omission- CG 7.042 8.377 6.655 6.182 5.677 6.230
ignorance EG 1.747 9.497 7.578 10.920 5.443 7.625
Reaction CG 0.281 0.156 0.267 0.157 0.343 0.141
Time Index EG 0.303 0.128 0.354 0.135 0.336 0.136

Note. M = Mean, SD = Standard Deviation, CG= control group, EG= experimental group.
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Based on the data in Table 1, the average of the go/no-go test
in the experimental group increased in the post-test stages
compared to the pre-test stage; this means that the condition of
the experimental group has improved as a result. However, to
find the significance of the results and to analyze the results of
the present study, a mixed repeated measures statistical test was
used. To analyze the data, a mixed repeated measures analysis
of variance was used. The results of Levine's test showed that
the assumption of homogeneity of variances was valid (P<0.05)
and the Muehli sphericity test was significant in all variables;
therefore, the Greenhouse-Geiser correction was used. The
results of the within-subjects effects showed that the interaction
of time and group was not significant in the components of go
accuracy (F=0.413, P=0.588) and go speed (F=1.786,
P=0.183), while this interaction was reported to be significant
in no-go accuracy (P<0.05). Also, the results of the Bonferroni
post hoc test showed that in the components of go accuracy and
no-go accuracy, no significant difference was seen between the
pre-test, post-test, and follow-up in any of the experimental and
control groups (P<0.05). In the walking speed component, the
difference between post-test and follow-up was significant in
the experimental group (P=0.048), but no significant difference
was seen in the measurement stages in the control group
(P<0.05).

Conclusion

The present study aimed to investigate the effectiveness of a
cognitive enhancement program based on cognitive emotion
regulation on executive functions, especially inhibitory control,
in preschool children. The results of the Bruneau-Nero test
showed that this intervention significantly improved inhibitory
control and reduced impulsivity in the experimental group,
especially in the Nero component. These findings were
consistent with the results of earlier studies (4, 27) but were not
consistent with the findings of the study (31). In explaining
these results, the developmental nature of executive functions
can be mentioned; in that inhibitory control is one of the first
components that begins its rapid and early development in
childhood (19, 20). Given the high flexibility of the brain in
preschool age, the use of repetitive and targeted cognitive
exercises can strengthen these functions. The results of this
study are consistent with the findings of studies that have
reported the effectiveness of group and game-based cognitive
interventions in improving executive functions (27, 30). The
difference between the present study and some earlier studies
was the purposeful design of the cognitive enhancement
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program and the simultaneous focus on cognitive and
emotional components, while some studies have emphasized
more on simple games or behavioral manipulation (4, 12).
However, the differences in the results of the studies may be
due to differences in the components of executive functions, the
duration and type of intervention, the neuropsychological
characteristics of the samples, and the assessment tools. The
limitations of the present study include convenience sampling,
attrition of subjects, and the sample being limited to preschool
children. As a result, the use of other sampling methods such as
random sampling, the creation of measures to prevent attrition,
and conducting research in older children are recommended.
Overall, the results of the study show that cognitive
enhancement based on cognitive emotion regulation is an
effective approach for improving the executive functions of
normal children and can be used in preventive and therapeutic
interventions, especially for children with attention and
behavioral control problems.
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