Biquarterly Journal of Cognitive Strategies in Learning Vol 10, Num 18, Spring & Summer 2022

4 https://10.22084/.PSYCHOGY.2021.24114.2300

DOR: 20.1001.1.24237906.1401.10.18.2.5
Research Articl Page 35-58
A Game-Based Cognitive Intervention (Kiko’s Thinking Time) to Promote Cold
Executive Function to Develop Early Learning Skills for School Readiness
Preschool Children

Fatemeh Farzadi !, Naser Behrozy?*, Manijeh Shehni Yailagh®, Morteza Omidian*

1. Ph.D student of Educational Psychology, Department of Psychology, Faculty of Educational
Sciences and Psychology, Shahid Chamran University of Ahvaz, Ahvaz, Iran

2. Associate Professor, Department of Psychology, Faculty of Educational Sciences and
Psychology, Shahid Chamran University of Ahvaz, Ahvaz, Iran

3. Associate Professor, Department of Psychology, Faculty of Educational Sciences and
Psychology, Shahid Chamran University of Ahvaz, Ahvaz, Iran

4. Associate Professor, Department of Psychology, Faculty of Educational Sciences and
Psychology, Shahid Chamran University of Ahvaz, Ahvaz, Iran

Submit Date: 22 April 2021 Revise Date: 27 June 2021
Accept Date: 09 October 2021 Publication Date: 21 June 2022

Abstract

Objective: Executive functions are a set of cognitive abilities that allow individuals to control
their thoughts and actions in the face of new and complex situations that require automatic and
impulsive responses. The aim of this study was to evaluate the effect of Kiko’s Thinking Time
software game-based cognitive intervention to develop cold executive function skills in preschool
children and to compare the two experimental and control groups in terms of basic learning skills
for school preparation.

Method: The design of the present study was a pretest-posttest experiment with a control group.
Analysis of variance was used to compare the experimental and control groups after the
intervention. The statistical population of this study was all preschool children in Ahvaz in the 98-
99 academic year, of which 204 people were selected by multi-stage cluster random sampling and
randomly divided into experimental and control groups. Keiko game was performed for 35 days at
intervals (10-15 minutes) in the experimental group. Cold executive questionnaires (Go/No go
Task, Box Task, Wisconsin Card Sorting Test (WCST)) and Bracken School Readiness
Assessment Test (BSRA) were used to collect data.

Results: The results of analysis of covariance showed that Keiko game was effective in improving
cold executive functional skills in the experimental group at the level (p <0.001). Also, the results
of analysis of variance by comparing the two experimental and control groups in terms of school
readiness structure showed that the experimental group obtained a higher score in the basic
learning skills required for school readiness. (Experiment 25/17> 56/10 control)

Conclusion: According to the results of the present study, it can be concluded that Kiko’s
Thinking Time software game by increasing the cold executive functional skills in preschool age,
which is a critical stage in the development of these skills, in increasing the readiness of preschool
children to enter school. Elementary school is effective for entering primary school.
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Extended Abstract

1. Introduction

Nowadays, the pivotal role of executive functions in increasing learning
capacities and preparatory skills for entering school has been increasingly
considered as an important issue in the educational issues of preschool children
(Lin, Liew & Perez, 2019). Executive functions are psychological processes that
allow us to plan and monitor activities (Lin et al., 2019). Dimensions of cold
executive functions include inhibition, short-term memory, and cognitive
flexibility (Wangkawan, Munkhetvit & Chinchai, 2020). These are important
skills to help children master academic homework, prepare for school, and cope
with peers. The early years of childhood, especially preschool, are important
years for the development of a variety of skills, but not all learning environments
improve the executive function skills of preschool children equally. Numerous
approaches have been identified to compensate for this shortcoming and to
support the development of executive functions, including digital games
(Homer, Plass, Rose, MacNamara, Pawar & Ober, 2019). Given that play is the
predominant activity in the preschool stage, it can be considered as an important
point that promotes children's cognitive development (Kolnik, 2016). One of the
games that has attracted the attention of researchers today is digital games.
Experimental and theoretical support also indicates the importance of the
effectiveness of digital games in enhancing the learning and teaching of
cognitive skills, including (Keown, Franke & Triggs, 2020). Preschoolers, on the
other hand, need to learn basic academic preparation to enter school
successfully. Quality education in preschool includes increasing skills and
cognitive abilities for effective and constructive participation of children in
learning and doing homework in primary school; Which have been developed in
the form of school preparation skills (Fonseca, 2017). Having these skills is
based on the growth of various components of executive function. In this regard,
Howard & Vasseleu (2020) in their research showed that self-regulation and
executive functions will predict the advanced learning skills of preschool
children in the coming years. Therefore, the aim of the present study was to
evaluate the effectiveness of Kiko software game to improve executive function
skills in preschool, especially in 5-6 year old children who attend preschool
centers before starting primary school. And after the intervention, does the
experimental group perform better than the control group in terms of preparation
for school?

2. Materials and Methods

The method of the present research was quasi-experimental of pretest-posttest
type with unequal control group. The statistical population of the study included
all preschool children in Ahvaz in the academic year of 2019-2020. Among
them, a sample of 204 using multi-stage cluster random sampling method after
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obtaining a license, was selected from the Education Department of Ahvaz and
randomly placed in two experimental and control groups. Criteria for entering
the study are: having moderate and higher intelligence and no severe emotional
and behavioral disorders. Children's health records were also used to ensure the
health of children's eyesight and hearing. go/no go task, box task, wisconsin card
sorting test (WCST) and and bracken school readiness assessment test were used
to collect data. The intervention program was in the form of Kiko thinking time
of-play software cognitive game designed by neuroscientists and senior
programmers at Harvard University and the University of California (Kiko,
2015). The purpose of this intervention program is to develop skills related to
cold executive actions in order to increase cognitive skills for learning in the
early years of childhood for children aged 3 to 7 years.

3. Results

Multivariate analysis of covariance and two-way analysis of variance were used
to analyze the research data. While the assumptions of analysis of covariance
such as normal distribution of data and equality of variance were confirmed
using tilt test and Levin test. Therefore, the use of analysis of covariance for data
analysis was unrestricted. By controlling the pre-test scores, there was a
significant difference between the experimental and control groups in terms of
cognitive flexibility (P <0.001 and F = 7319.00), working memory (P <0.001, F
= 525.00) and inhibition (P <0.001 and F = 19.17). ) Was present in the post-test
phase. Therefore, it can be concluded that the game of Keiko thinking time has
increased the scores of executive functions by 72%. Also, the results show that
there is a difference between the children of the experimental and control groups
in terms of preparation skills for entering school at the level of 0.001. And the
average of the experimental group has increased in school readiness (25.17).

Table 1. The results of multiivariate analysis of covariance to investigate the
effect of the intervention on executive function cold in experimental and control
groups in the post-test stage.

SS MS DF F P ETA
cognitive Pre-test  22.96 22.96 1 23.23 001.0 0.10
flexibility group 723353 723353 1  7319.00 001.0
S Pre-test  18.73 18.73 1 17.17 001.0 0.73
inhibition
group 57352 57352 1 525.96  001.0
working Pre-test  176.95 17695 1 17.25 001.0 0.98
memory group 8.79 8.79 1 19.70 001.0
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4. Discussion and Conclusion

The aim of this study was to investigate the effect of cognitive intervention
based on Keiko software game to develop cold executive functional skills
(cognitive flexibility, inhibition and short-term memory) in preschool children.
The results showed that Kiko game was effective in improving and increasing
the executive functioning skills of children in the experimental group compared
to the control group. The results of Manova analysis also showed that the
children in the experimental group had better development in terms of basic
learning skills as a prerequisite for school readiness. This intervention enhanced
all three major components of cold executive function, namely inhibition,
working memory, and cognitive flexibility. The experimental group performed
better in both simple and complex tasks. This group had a good increase in
inhibition ability, especially in the control of motor responses in the upper stages
of the inhibition component. The experimental group also needed less time to
respond correctly in the presence of disturbing stimuli in the do not go task, and
the ability of working memory was greatly improved. In the case of cognitive
flexibility, this task requires combining two things simultaneously: having
information in mind and avoiding inappropriate responses, a combination that is
really difficult, especially if one's mental state has to change constantly due to
changing issues. They got a very high score. On the other hand, increasing
executive function skills are cognitive prerequisites for school readiness
(Traverso et al., 2019); Because cognitive flexibility is significantly associated
with academic achievement as well as with superior approaches to preschool
learning (Vitiello, Greenfield, Munis & George, 2011).

5. Ethical Considerations

Compliance with ethical guidelines: All ethical principles are considered in
this article. The participants were informed about the purpose of the research and
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