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Thesis Summary
The effectiveness of an educational program based
on cognitive flexibility theory In acquiring scientific
concepts in science among fifth-grade elementary
school students and developing their coordinating
thinkin

Supervisor Researcher

Dr. Bushra khamis Muhammad Ali Ghassan Abdulgader Al-Sinjari

The current research aims to identify the effectiveness of an educational
program based on the theory of cognitive flexibility in acquiring scientific
concepts of science among fifth-grade elementary school students and
developing their coordination thinking

To achieve the research objective and its hypotheses, the researcher formulated
four null hypotheses. The researcher also used the experimental design, which
is called the equivalent groups design with pre-test and post-test. The research
sample consisted of (77) students from two schools that were purposefully
selected from the government primary schools in the center of Nineveh
Governorate for the academic year (2025-2026). The students were divided
into two groups: an experimental group of (38) students and a control group of
(39) students. The researcher conducted equivalencies for the two research
groups in the following variables: (chronological age calculated in months,
educational level of parents, science grades and the overall average grades of
the students in the fourth grade, intelligence test, pre-test of coordinated

thinking).



The researcher also prepared two instruments. The first instrument was a test
for acquiring scientific concepts in science, which consisted of (30) items in its
final form. The second instrument was a test of coordinating thinking, which
consisted of (27) items in its final form. The validity and reliability of both tests
were verified, as well as their discriminatory power The researcher also
prepared the teaching plans for the experimental and control groups. The
reliability coefficient of the concept acquisition test was (0.82), while the
reliability coefficient of the coordination thinking skills test was (0.86), using
the Kuder-Richardson equation (20). The experiment began in the first semester
of the 2025-2026 academic year and continued until the end of the same
academic year, lasting eight months. The researcher himself taught the research
sample. After completing the coursework using the educational program, the
researcher applied the two instruments to the two research groups. The data was
then collected and statistically analyzed using analysis.

The results showed the following:

1- A statistically significant difference at the 0.05 level was found between the
mean scores of the scientific concepts acquisition test for the experimental and
control groups.

2- A statistically significant difference at the 0.05 level was found between the
mean scores of the coordination skills development test for the experimental
and control groups.

3- A statistically significant difference at the 0.05 level was found between the
mean pre- and post-test scores of the coordination skills test for the
experimental group

4- A statistically significant difference was found at the 0.05 level between the

mean scores of the pre- and post-tests of the coordination thinking test for



students in the experimental and control groups, favoring the experimental
group.

Based on the research findings, the researcher presented a number of
recommendations, the most important of which are:

1- The Preparation and Training Division of the Nineveh Education Directorate
should conduct introductory seminars and training courses for teaching staff on
how to prepare and design educational programs and encourage them to use
these programs in teaching fifth-grade science, moving away from traditional
teaching methods based on memorization and rote learning.

2- The Educational Supervision Unit of the Nineveh General Directorate of
Education should instruct elementary science teachers to adopt the educational
program based on the theory of cognitive flexibility in teaching fifth-grade
science topics, in order to help students acquire scientific concepts and develop
their coherent thinking skills

The researcher also presented a set of proposals for future research,
including:

1- Conducting similar research using other variables, such as "the effectiveness
of an instructional program based on cognitive flexibility theory on
mathematics achievement among sixth-grade primary students and the
development of their flexible thinking

2- Conducting a comparative study between the educational program based on
cognitive flexibility theory and educational programs based on other
constructivist theories, to identify the most effective in helping students acquire
scientific concepts in fifth-grade science and developing their thinking skills,

especially their organizational thinking skill
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