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Background and Purpose: Executive functions have played a key role in early childhood and have
been known as one of the predictors of school readiness. This study aimed to investigate the
effectiveness of Chucky & Nelly educational-cognitive game in developing cold and hot executive
function skills in preschool children and to compare the two groups in terms of their school readiness
skills.

Methods: The present study was of a quasi-experimental study design in the form of a pre-test and
post-test with a control group. The statistical population of the study included all preschool children
in Ahvaz in the academic year of 2019-2020; 204 of which were selected through a multi-stage cluster
random sampling and randomly divided into experimental (n=102) and control (n=102) groups. The
intervention plan was performed on the experimental group in ten 30-minutes-sessions for 1 month.
In order to gather data, the following instruments were used: Cold Executive Function
Questionnaires: Go/No-Go Task (Hofman, 1948), Box Task (Kessels & Postma, 2018), and
Wisconsin Card Sorting Test (Grant & Berg, 1948), Hot Executive Function: 3-items Emotional
Flexible Item Selection Task (3-item EM-FIST) (Marcus et al., 2016), and Delay Discounting Test
(Nejati et al., 2019), and School Readiness: The Bracken School Readiness Assessment Test: Third
Edition (Bracken & Panter, 2009), and Social-Emotional School Readiness Scale (Bustin, 2007).
Results: The results of the analysis of covariance exhibited that Chucky & Nelly game has affected
the improvement of cold (working memory, inhibition, and cognitive flexibility) and hot (delayed
gratification and affective flexibility) executive function skills (p<0/01) and the results of comparing
the mean scores of the two groups in terms of school readiness showed that the experimental group
have obtained a higher score (academically from 17.56 to 25.17 and social-emotionally 56.76 to
75.06).

Conclusion: Using group games, especially at preschool age, which is a critical stage in the
development of hot and cold executive functions, by stimulating children’s senses through playing
with peers and using a real-life situation such as playing in a preschool environment can help children
to generalize cognitive developments, at least in other similar situations or tasks, as well as, executive
functions that have been known as important predictors of school readiness skills.
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Introduction

Nowadays, the pivotal role of executive functions in the
augmentation of social capacities, learning, and school
readiness skills in preschoolers has been increasingly regarded
and the development of executive skills is now an important
issue in early childhood education (1). Executive functions are
the ability to remember and retain information and consciously
control feelings, emotions, and actions to achieve one's goal
and organize one's cognitive activities while problem-solving
and the acquisition of social knowledge (2). Nowadays,
researchers consider executive functions as a two-dimensional
model and discriminate between emotional (hot) and entirely
cognitive (cold) aspects (3). Preschool age is a vital period in
the development of executive functions. This is the very
important stage in which children are first confronted with the
environment and structure of the school, whereon the best
environmental opportunities have been provided for the early
development of executive functions (10). Yet, It should be
noted that when entering preschool, a significant number of
children do not have the necessary skills and school readiness
in terms of basic scientific skills (14). Given the fact that
playing game is one of the most important activities of
preschoolers, it can be regarded as an important factor that
promotes their cognitive and socio-emotional skills
development (24, 25 and 26). A considerable body of research
has shown the fact that the use of cognitive learning games can
improve children's and adolescents' hot executive function
skills in emotional and stimulating environments. Besides, hot
and cold executive functions are interrelated, and improving
cold executive functions will enhance plenty of the dimensions
of hot functions (29). These studies prove that hot and cold
executive function skills can be improved through game-based
intervention; especially those games that are explicitly and
professionally designed and developed to teach executive
functions.

Given what has been said so far, the research question was:
Do the 5-6-year-old children in the intervention group, exhibit
stronger executive function skills than the children in the
control group? Do the experimental group show better
performance in terms of school readiness skills than the control
group after the intervention?

Method

The present study was of a quasi-experimental design in the
form of a pre-test and post-test with a control group. The
statistical population of the study included all preschool
children in Ahvaz, which were 7800 children in the academic
year of 2019-2020; 204 of which were selected through a multi-
stage cluster random sampling and randomly divided into
experimental and control groups. During the study, 3
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participants from the experimental group and 2 participants
from the control group were excluded. After the intervention, 1
child in the experimental group did not participate in the post-
test due to becoming ill. Eventually, the sample was gathered
from 204 individuals. In order to gather data the following
instruments were used: Go/No-Go Task (34), Box Task (42),
the Wisconsin Card Sorting Task (WCST) (38), The 3-Item
Emotional Flexible Item Selection Task (3-item EM-FIST)
(43), Delay Discounting Test (44), and School Readiness:
Bracken School Readiness Assessment-l111 (BSRA) (47);
which was answered by children and the social-emotional
school readiness scale (49) which was answered by parents.
The intervention plan was designed by Traverso, Viterbori and
Usai in the form of an educational-cognitive game (50). The
purpose of this intervention program is to develop skills related
to cold (inhibition, working memory, and cognitive flexibility)
and hot (affective flexibility and delayed gratification)
executive functions through a set of small group playing
activities, which requires higher levels of these skills.
Intervention is particularly recommended for small groups of
15 people. The researcher has performed the intervention in
preschoolers’ classrooms three times a week for almost one
month, including a total of ten 30 minutes sessions. For this
intervention, a game-based approach was used using stories and
characters through which children play roles during these
sessions. All of these activities were specifically designed for
children aged 5-6 to be challenged and involved. Each activity
required the whole group to achieve consistent goals;
Therefore, children should cooperate and positively reinforce
each other to achieve the goal. Each session began with a short
warm-up activity. Children need to recall what happened in the
previous session. Then, specific executive functions activities
were introduced to the children in the new phase. In the end,
the children engaged in a metacognitive activity during which
they had to evaluate their performance. The analysis of data was
performed through SPSS version 24 software using
Multivariable Analyze of Covariance (MANCOVA).

Results

Table 1 presents the descriptive indices of the variables,
including the mean and standard deviation of the research
variables in the pre-test and post-test of the experimental and
control groups. In order to test the hypothesis of normality of
the data, the skewness and kurtosis indices were used. The
results indicated that the skewness and kurtosis indices in all
stages of research were in the range of 2 and -2, which exhibits
that the data is normal. The results of Table 1 showed an
increase in the scores of post-test in participants of the
experimental group who received the intervention, compared to
the control group. This indicated that Chucky & Nelly cognitive
game has affected the cold and hot executive functions in
preschoolers.
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Table 1. Descriptive indicators of pre-test-post-test scores in experimental and control groups

Post-test Pre-test
Group Number ) v 3D v
coanitive flexibilit Exprimental 102 3.04 9.83 289  20.99
g y Control 102 201 2213 267 2128
cold executive functions inhibition SAAEE] e el vk ZIES LLEY
Control 102 2.72 11.49 2.64 12.26
. Experimental 102 2.05 10.55 1.87 4.60
BRI B Control 102 478 202 187 445
. - Experimental 102 2.08 10.53 1.90 3.52
ot executive functions AR Ty control 102 193 476 191 345
delaved gratification exprimental 102 0.69 1.98 0.68 1.98
yeag control 102 0.64 241 065 241
. . exprimental 102 3.08 25.17 289 17.02
N PEILEMIE SEr30) [RE e control 102 269 1756 269 1672
el . . exprimental 102 8.76 75.06 8.55  55.60
Social-emotional School Readiness control 102 752 56.76 795 5481

To determine the overall effect of the group variable on the
research variables, the Wilks’ lambda test was used. According
to testing the p value through MANCOVA, the p value 0.001
was obtained for the group's overall effect. This means that the
two groups are significantly different in the components of cold
(cognitive flexibility, inhibition, and short-term memory) and
hot (effective flexibility and delayed gratification) executive
functions. In order to investigate the difference between the
experimental and control groups in terms of cognitive
flexibility, inhibition, and short-term memory components,
MANCOVA was used. The results of the corrected means show
that in terms of cognitive flexibility the mean was (9.96) for the
experimental group and (22.00) for the control group, in terms
of inhibition was (7.95) in the experimental group and (11.34)
in the control group, and in terms of the working memory
variable, has changed from (10.49) to (4.84) in the control
group, which indicates a decrease in the error rate in the
experimental group and the improvement in these components
in the participants of the experimental group. The mean of the
experimental group in terms of effective flexibility has also
changed from (10.49) to (4.81) in the control group and in terms
of delayed gratification changed from (2.01) to (2.37) in the
control group. This indicated an improvement in these variables
in the experimental group. Based on these findings, it can be
said that Chucky & Nelly game has increased hot executive
function skills (effective flexibility and delayed gratification)
in preschoolers.

Conclusion

The present study aimed to investigate the effect of Chucky &
Nelly cognitive game on the cognitive improvement of hot and
cold executive functions in order to increase preschoolers'
school readiness skills. These results are in line with previous
research findings (25, 26, and 29). The present study was

conducted to evaluate the effectiveness of an educational plan
which is operational in preschool educational environments,
compatible with the curriculum, and practicable with the use of
low-cost equipment, limited time resources and appropriate
staff. While previous studies only resulted in the enhancement
of certain dimensions of executive function such as working
memory (29); this intervention promoted all three main
components of cold executive function, namely inhibition,
working memory, and cognitive flexibility, the experimental
group showed better performance in both simple and complex
tasks. This group exhibited a significant improvement in
inhibition, especially in inhibiting motor responses of stages 8
and 9 of the educational plan. Besides, in the presence of
disturbing stimuli in the Go/no Go task, the experimental group
needed less time to respond correctly. The combination of
retaining information in the mind and avoiding incorrect
responses is an arduous task, especially when one's mental state
constantly shifts in response to changes in the problem. The
improvement of hot and cold executive function skills, on the
other hand, are cognitive prerequisites for school readiness
(29).

Executive functions assist the child with evaluating his or her
performance and identifying and addressing barriers to
improvement. Hot executive functions (delayed gratification),
are associated with the ability to deal with frustration and delay
discounting; in which the children of the experiment group had
a better performance. The children were asked to manage their
negative feelings during the educational activity, such as
waiting for their turn to respond. The education had regarded
this aspect in particular. In most of the tasks of hot and cold
executive functions, trained children performed better than the
control group. This study supports the idea that executive
function skills can be enhanced using a structure-based
(ecological) preschool curriculum education in which 5-6-year-
old children engage in a set of group game-based activities.
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1. Go/No-Go task (GNG)
2. Hofman
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1. Box Task
2. Corsi block
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1. Social Emotional School Readiness Scale (BUSSE-SR)
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