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The effectiveness of using the CORT program in developing
productive thinking skills in chemistry among secondary school
students in the Kingdom of Bahrain
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Abstract

The research aimed to develop productive thinking skills in chemistry
among secondary school students in the Kingdom of Bahrain through
the use of the CORT program. The research relied on an experimental
approach with a quasi-experimental design. The research sample (58)
students from the first year of secondary school in Bahrain were
selected and divided into two experimental groups. And equally
controlled, the following tools were used: (testing productive thinking
skills, both creative and critical),The results showed that there was a
statistically significant difference between the average scores of the
students of the experimental and control groups in the post-
measurement of the test of productive thinking skills, both its creative
and critical parts, in chemistry in favor of the experimental group, and
the existence of a statistically significant difference between the
average scores of the students of the experimental group in the pre- and
post-measurement of the test of productive thinking skills, both its
creative and critical sides. In chemistry in favor of post-application, one
of the most important recommendations was holding training courses
for chemistry teachers at the secondary level. For the purpose of
developing their abilities to use the CORT program in its various parts,
especially the fourth part, and employing it with various applications to
develop teaching skills and build teaching environments concerned
with developing productive thinking for secondary school students.

Key Words: CORT program - Productive Thinking
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Research summary, recommendations and

proposals

Research summary, recommendations and proposals

The current era is witnessing many, numerous, and rapid scientific and
technological changes, and there is a doubling in the volume of scientific
knowledge. In order to confront these challenges, the responsibility falls on
scientific education and science teaching to prepare citizens who are able to
understand science and practice its processes, and who can use thinking
skills, by re- Considering the teaching of science and searching for modern
methods and strategies that encourage the practice of educational activities.
Diversity is also a basic principle of excellence in education, and is applied
by the distinguished learner, as students discover different and varied ways,
methods and strategies that they practice and through which they discover
knowledge. Productive thinking is the scientific methodological tool that
combines thinking Creative and critical thinking to do work and solve
problems with high quality. The strength of productive thinking is that it
combines creative thinking and critical thinking and employs them to
achieve positive, practical results.
Research questions:
From the above, the research problem can be formulated in the following
main question:
1.What is the effectiveness of using the CORT program in developing
productive thinking skills among secondary school students in the
Kingdom of Bahrain?
2.The following sub-questions branch out from this main question: What
are the productive thinking skills that need to be developed in chemistry
for first-year secondary school students?
3.What is the effectiveness of using the CORT program in teaching
chemistry on developing productive thinking skills (both creative and
critical) among first-year secondary school students?
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Objectives of the study:

The current study sought to achieve the following goal:

= Building a list of productive thinking skills (both creative and critical)
among first year secondary school students in the Kingdom of Bahrain.

= Determining the effectiveness of using the Cort program in developing
productive thinking skills (both creative and critical) among first-year
secondary school students in chemistry compared to the usual method.

Importance of the study:

The importance of the current study lies in the following:

= The theoretical importance of the current study lies in the following
points: It discusses Kurt's strategy and its impact on developing
productive thinking skills.

= An attempt to contribute to providing a theoretical framework around the
concept of both the Kurt strategy and productive thinking skills.

= The practical importance of the current study lies in the following points:
The research results may enhance the benefit of the Ministry of
Education, technological development centers, and specialized
educational and training institutions and institutes in the pre-university
education stage and present them as one of the alternatives and solutions
to benefit from and use them as effective electronic learning environments
via the web that contribute to treating many teaching and learning
problems.

Importance of the study:

The importance of the current study lies in the following:

e The theoretical importance of the current study lies in the following
points: It discusses Kurt's strategy and its impact on developing
productive thinking skills.

e An attempt to contribute to providing a theoretical framework around the
concept of both the Kurt strategy and productive thinking skills.

The practical importance of the current study lies in the following points:

1. The research results may enhance the benefit of the Ministry of

Education, technological development centers, and specialized
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educational and training institutions and institutes in the pre-university
education stage and present them as one of the alternatives and solutions
to benefit from and use them as effective electronic learning
environments via the web that contribute to treating many teachings and
learning problems.

2. In a way that suits each learner’s characteristics and aptitudes when
studying different educational courses, and improving his different
learning outcomes.

3. This study may benefit curriculum developers in designing and including
the CORT strategy in the chemistry textbook for first-year secondary
school students.

4. Chemistry supervisors may benefit by preparing workshops for research
teachers and training them to employ the CORT strategy.

5. To develop productive thinking skills (creative and critical) and
academic achievement through them. This study may benefit secondary
school teachers in benefiting from the CORT strategy.

6. The study provides an achievement test, and a test for productive
thinking skills (creative and critical), which may benefit postgraduate
and scientific research students.

7. It may help the student achieve meaningful learning and link previous
knowledge to new knowledge.

The limits of the study: The current study was limited to a set of

limitations:

1. Human limits: Limited to first year secondary school students from
Hamad Town Secondary School for Boys in the Kingdom of Bahrain.

2. Time limits: First semester of the 2023/2024 academic year at the time
of research.

3. Spatial boundaries: Hamad Town Secondary School for Boys, Kingdom
of Bahrain.

4. Objective boundaries: Using the CORT program in teaching chemistry
for the first year of secondary school to develop productive thinking
skills, both creative and critical.
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Search variables:

* [ndependent variable: CORTE program “Part Four”. Dependent variable:

productive thinking, both parts (creative thinking, critical thinking).
= Research materials and tools: The study included the following tools:
Experimental processing materials: List of productive thinking skills.
Teacher's guide using the Cort program. Student activity booklet.

= Measurement tools: Testing productive thinking skills in both parts
(creative and critical).

Prepared by the researcher Second:

Summary of research results: To answer the first research question:

1- What are the productive thinking skills that must be developed among

first year secondary school students in the Kingdom of Bahrain?

To answer this question, a list of productive thinking skills for secondary

school students was prepared, and it was controlled by presenting it to the

arbitrators.

The list consisted of two parts, the first part was creative thinking, and the

final list included (3) main skills, while the second part was critical thinking,

and the final list included (4) Key skills.

To answer the second research question:

2. What is the effectiveness of using the CORT program in teaching

chemistry on developing productive thinking skills among first year

secondary school students?

The second question is answered as follows:

The answer to the first hypothesis of the research: which states:

“There are statistically significant differences at the level of significance a <

0.05 between the average scores of the experimental group students (who

studied the unit according to the CORT program) and the control group

students (who studied the unit according to the traditional method) in the
post-application of the productive thinking test for the benefit of the
experimental group.

A) The results of (the creative thinking part) were as follows:

- With regard to the performance results of the experimental and control
groups on the productive thinking skills test (creative thinking part), the
results showed that there was a statistically significant difference at the
level (0.01) between the average scores of the two research groups in the
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post-measurement test of the productive thinking skills (creative thinking
part) In favor of the experimental group.

In this research, the researcher found:

- With regard to the performance results of the experimental and control
groups on the productive thinking skills test (critical thinking part), the
results showed that there was a statistically significant difference at the
level (0.01) between the average scores of the two research groups in the
post-measurement test of productive thinking skills (critical thinking
part).

In favor of the experimental group.

The answer to the second hypothesis of the research:

which states: “There are statistically significant differences at the level of

significance a < (.05 between the average scores of the experimental group

students in the pre- and post-applications in favor of the post-application of
the productive thinking test.

The answer to the first hypothesis of the research:

which states: “There are statistically significant differences at the level of

significance a < 0.05 between the average scores of the experimental group

students (who studied the unit according to the CORT program) and the
control group students (who studied the unit according to the traditional
method) in the post-application of the productive thinking test for the benefit
of the experimental group.

The results of (the creative thinking part) were as follows:

- With regard to the performance results of the experimental and control
groups on the productive thinking skills test (creative thinking part), the
results showed that there was a statistically significant difference at the
level (0.01) between the average scores of the two research groups in the
post-measurement test of the productive thinking skills (creative thinking
part) In favor of the experimental group.

B) The results of (critical thinking part) were:

In this research, the researcher found:

- With regard to the performance results of the experimental and control
groups on the productive thinking skills test (critical thinking part), the
results showed that there was a statistically significant difference at the
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level (0.01) between the average scores of the two research groups in the
post-measurement test of productive thinking skills (critical thinking part)
In favor of the experimental group.

The answer to the second hypothesis of the research: which states: “There

are statistically significant differences at the level of significance a < 0.05

between the average scores of the experimental group students in the pre-

and post-applications in favor of the post-application of the productive
thinking test.

The results of (the creative thinking part) were as follows:

- With regard to the results of the experimental group’s pre- and post-test
performance on the productive thinking skills test, it was found that there
were statistically significant differences at the significance level (0.01)
between the average scores of the experimental group students in the pre-
and post-applications, and the difference was in favor of the post-
application of the productive thinking test.

- The effect size is indicative of the differences between the average scores
of the students in the experimental group in the post-test of the productive
thinking skills test (the creative thinking part) of the high type.

B) The results of (critical thinking part) were:

- With regard to the results of the experimental group’s pre- and post-test
performance on the productive thinking skills test, it was found that there
were statistically significant differences at the significance level (0.01)
between the average scores of the experimental group students in the pre-
and post-applications.

The difference is in favor of the post-application of the productive thinking

test.

- The size of the effect is indicative of the differences between the average

scores of the experimental group students in the post-application of the
high-type productive thinking skills test (critical thinking part).

Third: Research recommendations:

The researcher proposes the following recommendations in light of the

research procedures and the results they yielded:

1) Holding training courses for chemistry teachers at the secondary level;
For the purpose of developing their abilities to use the CORT program in
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its various parts, especially the fourth part, and employing it with various
applications to develop teaching skills and build teaching environments
concerned with developing productive thinking for secondary school
students.

2) Reconsidering the current assessment method in the secondary stage in
the Kingdom of Bahrain so that the different aspects of thinking become
clear, such as different thinking and productive thinking, especially its
creative and critical parts, and increasing the motivation towards work
and completing tasks that keep pace with labor markets and current
events.

3) Conducting further studies and research that shed light on the
philosophy, importance and effectiveness of the course programs in their
various parts and the extent of their connection to the various learning
outcomes among secondary school students in the Kingdom of Bahrain.

4) Working to increase the time allocated to performing creative and critical
thinking skills in order to increase productive thinking skills, in order to
provide greater opportunities for students to train on the correct
performance of solid thinking in chemistry.

5) Program and plans that allow students to work and train on the job
outside of school and develop productive skills with flexibility and
authenticity.

6) Allow students with higher and middle mental abilities to communicate
and work in groups with students with lower mental abilities because
this will help improve their performance and raise their level of
achievement.

7) Utilizing the list of productive thinking skills, with the aim of developing
productive thinking skills among secondary school students.

8) The teacher must organize the secondary classroom environment in a
way that allows for discussion and exchange of ideas and feelings, so
that the educational environment is rich in material and human
capabilities, and is more of a cooperative environment than a
competitive one, as competition destroys the main motivation for
studying chemistry, and increases creative and critical thinking, and
confidence in their abilities to learn chemistry.
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Fourth: Proposed studies and research:
In light of the research variables and experimental design;

1.

The researcher suggests conducting the following research: Studying
the effectiveness of using the CORT program, Part Four, in developing
Imaginative thinking skills for pre-university education students in the
Kingdom of Bahrain in different academic courses.

Studying the effectiveness of a teaching competency list program for
developing twenty-first century skills and developing chemical
awareness among secondary school students in the Kingdom of Bahrain.

The effectiveness of a proposed program based on the principles of
CORT in developing lateral thinking skills, and its impact on the labor
market requirements of secondary school teachers in the Kingdom of
Bahrain.

The impact of a proposed program based on the hexagram model in
developing scientific thinking skills and successful intelligence among
secondary school students in the Kingdom of Bahrain.

An educational program based on virtual laboratories to develop
generative thinking skills and emotional intelligence among secondary
school students in the Kingdom of Bahrain.
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