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An Interactive Android Application Supported by Artificial
Intelligence Algorithms for Developing Flexible Inquiry Thinking
Skills and Executive Functions among Kindergarten Children

Research Problem:

Children are increasingly engaging with generative Al models such as ChatGPT,
Gemini, and Canva, often randomly and unsupervisedly, driven by curiosity and
imitating adults. However, these models are not designed with the characteristics of
kindergarten children in mind, as they lack appropriate interfaces, audio content, and
interactive tools appropriate to their abilities, raising educational and behavioral
concerns. A survey conducted by the researcher revealed that 87% of children use
these models to generate images, while 90% of parents expressed a desire to teach
their children to use them, despite their concerns. The results also showed that the
models lack child-friendly linguistic and interactive responses, relying on adult
intervention, and lacking filters and simple interfaces. This limits children's access
to these tools and weakens their developmental impact. Studies indicate that these
tools assume abilities beyond those of children and lack safe controls. Therefore, the
researcher sees the need to develop an interactive Android application powered by
artificial intelligence (AlI), combining appropriate educational design with Al
algorithms to support flexible investigative thinking and executive functions, thus
contributing to meeting the needs of early childhood. Accordingly, the research
problem is: "The need to design an interactive Android application powered by Al
algorithms to develop flexible investigative thinking skills and executive functions
in kindergarten children."

Research Questions:
The research seeks to answer the following main question:

How can a mobile learning environment based on an interactive Android application
powered by Al algorithms be designed to develop flexible investigative thinking
skills and executive functions in kindergarten children?

Several sub-questions branch from this previous main question:

1. What flexible investigative thinking skills are appropriate for kindergarten
children in Al environments?

2. What executive functions should be developed in kindergarten children?

3. What is the educational design of an interactive Android application powered
by Al algorithms that is appropriate for kindergarten children?
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How effective is an interactive Android application powered by artificial
intelligence algorithms in developing flexible investigative thinking skills in
kindergarten children?

. How effective is an interactive Android application powered by artificial

intelligence algorithms in developing executive functions in kindergarten
children?

Research Objectives:

The research aims to:

Identify the flexible investigative thinking skills appropriate for kindergarten
children in artificial intelligence environments.

Identify the executive functions that should be developed in kindergarten
children.

Design an educational application for an interactive Android application
supported by artificial intelligence algorithms suitable for kindergarten children.
Measure the effectiveness of an interactive Android application supported by
artificial intelligence algorithms in developing flexible investigative thinking
skills in kindergarten children.

Measure the effectiveness of an interactive Android application supported by
artificial intelligence algorithms in developing executive functions in
kindergarten children.

Verify the continued effectiveness of an interactive Android application
supported by artificial intelligence algorithms in developing flexible
investigative thinking skills in kindergarten children after a period of
implementation.

Verify the continued effectiveness of an interactive Android application
supported by artificial intelligence algorithms in developing executive functions
in kindergarten children after a period of implementation.

Significance of the Research:

The current research may contribute to:

Bridging the gap in previous studies that have not adequately addressed
adapting Al technologies to meet the developmental needs of kindergarten
children.

Providing a new theoretical framework that integrates theories of Al, early
education, and children's cognitive development.
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Highlighting the importance of designing generative Al models for early
childhood, taking into account their linguistic and cognitive abilities.
Presenting an innovative educational design for an interactive Android
application based on Al algorithms, which can be adopted as a model for Al-
based early learning environments.

Providing practical guidance for Al application developers on how to design
safe and user-friendly digital tools that address children's privacy and needs.
Supporting policymakers and teachers in selecting and implementing digital
educational strategies that stimulate curiosity and develop children's cognitive
and functional skills.

Promoting the concept of self-learning and exploration among kindergarten
children through their interaction with Al technologies.

Driving innovation in early childhood education by leveraging digital
technology and artificial intelligence techniques to provide safe and enjoyable
learning experiences that enhance the quality of education and develop
children's abilities.

Research Results:

l.

There are statistically significant differences between the average scores of
children in the experimental group, in the pre- and post-tests, on the Flexible
Investigative Thinking Skills Scale in an Artificial Intelligence Environment, in
favor of the post-test, as a result of exposure to a mobile learning environment
based on an interactive Android application.

There are statistically significant differences between the average scores of
children in the experimental group, in the pre- and post-tests, on the Executive
Functions Development Level Scale in Kindergarten Children, in favor of the
post-test, as a result of exposure to a mobile learning environment based on an
interactive Android application.

. There are statistically significant differences between the average scores of

children in the experimental group and children in the control group, in the post-
test, on the Flexible Investigative Thinking Skills Scale in an Artificial
Intelligence Environment, in favor of the experimental group, as a result of
exposure to a mobile learning environment based on an interactive Android
application.

There are statistically significant differences between the average scores of
children in the experimental group and those in the control group on the post-test
on the scale of executive function development in kindergarten children, in favor
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of the experimental group, as a result of exposure to a mobile learning
environment based on an interactive Android application.

5. There are no statistically significant differences between the average scores of
children in the experimental group on the post-test and follow-up on the scale of
flexible investigative thinking skills in an artificial intelligence environment.

6. There are no statistically significant differences between the average scores of
children in the experimental group on the post-test and follow-up on the scale of
executive function development in kindergarten children.

Keywords

Interactive Android application, artificial intelligence, flexible investigative thinking
skills, executive functions, kindergarten children.
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