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Abstract:

The current research aimed to explore the effectiveness of a program based on the
integrated (STEAM) approach in developing cognitive curiosity and convergent
thinking among kindergarten children according to the (K.W.L) strategy, the research
was applied to a sample of (30) children of the second level in the kindergarten stage
, the researcher used the illustrated convergent thinking scale for the kindergarten
child (prepared by the researcher), the illustrated cognitive curiosity scale for the
kindergarten child (prepared by the researcher), and a program based on the
effectiveness of A program based on the entrance (STEAM) integrative to develop
cognitive curiosity and convergent thinking in the kindergarten child according to the
strategy (K.W.L), and a questionnaire was designed to measure the reality of
kindergarten teachers' practice of teaching skills according to the direction of Steam
(prepared by the researcher), and the researcher adopted the semi-experimental
approach with one group, and the results resulted in the effectiveness of the program
in developing cognitive curiosity and developing convergent thinking among
kindergarten children, based on the results The research presented counting Based on
the results, the research made several recommendations, including launching
Initiatives to improve the quality of the educational system for kindergartens
according to international standards, paying attention to the periodic review of the
kindergarten curriculum to keep pace with developments, and supporting
kindergarten teachers through professional development programs to raise awareness
of the importance of (STEAM) fields.

Keywords: integrative STEAM, cognitive curiosity, convergent thinking, KWL
strategy.
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Research Summary:
Introduction:
The early childhood stage is a critical period in an individual's educational and
developmental journey, significantly influencing the formation and establishment of
personality and growth. During this stage, patterns of behavior, preferences, attitudes,
abilities, beliefs, and habits are shaped. It is characterized by notable physical,
cognitive, social, and emotional development, driven by both material and moral
factors provided by the external environment.
In response to contemporary educational demands, the Ministry of Education has
embarked on modernizing the curricula for the first and second levels of
kindergarten. This initiative aims to enhance the curricula's effectiveness and
alignment with current challenges, given the rapid advancements in science and
technology and the integration of knowledge across various disciplines.
One of the contemporary approaches that support the integration of diverse fields of
knowledge is the STEAM approach. STEAM, which stands for Science, Technology,
Engineering, Arts, and Mathematics, is a prominent trend in designing and
developing modern curricula. This approach seeks to cultivate scientific thinking
skills, teamwork and collaboration abilities, as well as self-directed and continuous
learning among students. The STEAM approach represents a significant advancement
in educational strategies, aiming to prepare students for the complexities of the
modern world by fostering a holistic and interdisciplinary understanding of various
fields.
Research Problem:
The research problem is outlined by addressing the following questions:
- What is the reality of kindergarten teachers’ practice of teaching skills according to
the STEAM approach?
-Is there a difference in children’s scores on the cognitive curiosity and convergent
thinking scales before and after implementing the program?
- How long is the effect of the program used after a period of its application?

Research Objective:
This research aims to evaluate the effectiveness of a STEAM-based program in
enhancing cognitive curiosity and convergent thinking among kindergarten children,
utilizing the K.W.L. strategy.
Research Importance:
¢ Orienting kindergarten teachers towards the importance of adopting the
STEAM approach in the kindergarten environment.
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e Highlighting the aspects of cognitive curiosity and its vital role in enhancing
teaching and learning among those involved in the educational process at the
kindergarten stage.

e Emphasizing the importance of studying convergent thinking, which is
considered an appropriate entry point for establishing and developing various
thinking skills as the child's development progresses.

Research hypothesis:

- There are statistically significant differences between the average scores of the
children of the experimental group on children’s curiosity in the pre- and post-
measurements after applying the effectiveness of a program based on the STEAM
curriculum towards the post-measurement.

-There are statistically significant differences between the average scores of the
children of the experimental group on the children’s illustrated convergent thinking in
the pre- and post-measurements after applying the effectiveness of a program based
on the STEAM curriculum towards the post-measurement.

- There are no statistically significant differences between the average scores of the
children of the experimental group on children’s curiosity in the post- and follow-up
measurements after applying the effectiveness of a program based on the STEAM
curriculum.

- There are no statistically significant differences between the average scores of the
children of the experimental group on the children’s illustrated convergent thinking in
the post and follow-up measurements after applying the effectiveness of a program
based on the STEAM curriculum.

Research Methodology:

The study utilized a quasi-experimental, single-group design, which aligns with the
nature and objectives of this research. This approach is suited for assessing the
impact of an intervention when a control group is not available.

Research Sample:
The research sample comprised 30 children (15 male, 15 female) from the second
level of kindergarten, aged between 5 and 6 years.
Research Tools:
To achieve the research objectives, the following tools and scales were employed:
Control Instruments:
1. Good Enough Scale: This scale, used to measure the level of intelligence in
children, was originally developed in 1963 and adapted by Fatima Hanafi in
1983.
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2. Family Socio-Economic Level Scale: Prepared by Abdulaziz Elsayed Elsayed
in 2013, this scale assesses the socio-economic status of the families of the
children.

3. Questionnaire on Kindergarten Teachers' Implementation of STEAM
Teaching Skills: Developed by the researcher, this questionnaire evaluates the
extent to which kindergarten teachers implement teaching skills based on the
STEAM approach.

4. Standardized Open-Ended Interview: Created by the researcher, this
interview collects qualitative data on the implementation and challenges of the
STEAM approach in the classroom.

Main Research Tools:

1. Pictorial Cognitive Curiosity Scale for Kindergarten Children: This scale,
prepared by the researcher, measures the level of cognitive curiosity among
kindergarten children.

2. Pictorial Convergent Thinking Scale for Kindergarten Children: Also prepared
by the researcher, this scale assesses convergent thinking abilities in young
children.

3. STEAM-Based Program: The program, prepared by the researcher, aims to
develop cognitive curiosity and convergent thinking in kindergarten children
using the K.W.L. strategy.

Statistical methods used:

The statistical treatments available through the SPSS v26 program were used, and the
data were tabulated in the program and statistical coefficients and equations were
applied to them, which basically aim to verify the study hypotheses and answer its
questions, taking into account the nature of the study data inferred from applying the
scale to the sample individuals, and these statistical methods are:

- Calculating correlation coefficients using Spearman-Brown correlation coefficient.
- Determining Cronbach's alpha coefficient values.

- Applying the T-test.

- Calculating the effect size and Blake's adjusted gain ratio.

- Weighted arithmetic mean.

Research results:

The results of the research revealed the effectiveness of the program in developing
cognitive curiosity and convergent thinking among kindergarten children.
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