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validity and reliability as tests were confirmed, both tests were applied as
pre and post application on the students of both control and experimental
groups to measure the impact extent of applying this strategy in teaching
science.
The equivalence between control and experimental groups has been
confirmed through using the pre application method of the two tests on
the study sample, while the effect of teaching method on the control and
experimental groups has been measured by using the post application
method of the two tests on the same sample of study , the researcher also
used (T- test) to measure the difference between the scores average of
students' grades in the two groups .

The results of the study showed the effectiveness of such strategy on
developing the scientific concepts and the visual thinking skills among
students in the tenth grade, the study showed the following results:

1. There are dstatistically significant differences between the average of
students' scores in the experimental group and the average degree of their
peers in the control group in testing the scientific concepts that are related
to applying Metacogniton learning cycle strategy.
2- There are statistically significant differences between the average of
students' scores in the experimental group and the average degree of their
peers in the control group in testing the visua thinking skills that are
related to applying Metacogniton learning cycle strategy.
In light of what has been resulted from the study, the researcher
recommends the following:
1. The need to apply new strategies in teaching in general and in science
teaching in particular.
2. Emphasizing on developing the concepts to our students without using
the traditional methods that are practiced in our schools.
3. Emphasizing on developing thinking skills in general and visual thinking
skills in particular.
4. Applying the concepts and visual thinking skills tests in evaluating
students with regard to the concepts and visual thinking skills.
5. Holding training workshops for teachers arround new strategies in
science teaching including M etacogniton learning cycle strategy.
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This study aims at measuring the effect of applying Metacogniton

learning cycle strategy on the development of the concepts and skills of

visual thinking in science field for the tenth grade students through
answering the following questions:

1- What are the scientific concepts that must be developed for the tenth
grade students in  the subject of organic chemistry ?
2. What are the needed visual thinking skills that are necessary for the
tenth grade students in science teaching field ?
3. Are there statistically significant differences between the average of
students' scores in the experimental group and the average degree of their
peers in the control group in testing the scientific concepts that are related
to applying Metacogniton learning cycle strategy?
Are there dstatistically significant differences between the average of
students' scores in the experimental group and the average degree of their
peers in the control group in testing the visual thinking skills that are
related to applying Metacogniton learning cycle strategy?
To achieve the objectives of this study, the researcher analyzed the sixth
unit (Introduction to Organic Chemistry), to identify the scientific concepts
and the visual thinking skills and prepared the needed procedures for the
study, in addition to this, the researcher used the experimental method and
applied such strategy on a study sample that consisted of (90) students
from the tenth grade students, where the experimental group consisted of
(45) students and the control group consisted the same number..

A teacher's guide has also been developed in accordance with the
Metacogniton learning cycle strategy that is targeted to be applied on the
sample of the study, this guide was approved by a group of arbitrators,
while two tests were also prepared , one of them is learning test that
includes the levels of knowledge (remembrance , understanding |,
application and high levels) and consists of ( 42) paragraphs and was
prepared as "multiple-choice " , and the other test is skills test and includes
the skills of identifying the shape and its description, analyzing the
shape, linking between relationships and interpreting the ambiguity) and
consists of (40) multiple-choice paragraphs , both tests were submitted to

agroup of arbitrators to determine their validity to the study, and as their
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