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-STUDY PROBLEM

The review of literature revealed that the information and
nanotechnology revolution requires that the chemistry teachers'
preparation programs should include such these topics. Thus, the present
study tries to provide a suggested perspective and framework for
developing the chemistry teachers' preparation program at the faculties of
education in the light of nanotechnology concepts and applications.

This problem answered in the light of the following main question:

What is the suggested vision and framework for developing the chemistry
teachers' preparation program at the faculties of education in the light of
nanotechnology concepts and applications, and its effect on developing the
decision taking ability and attitude towards nanotechnology and its
applications?

It is sub-divided into the following six questions:

What are the nanotechnology concepts and applications which should be
included in the chemistry teachers' preparation program at the faculties of

education?
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What are the standards which should be considered in the objectives and
content of the chemistry teachers' preparation program at the faculties of
education for introducing the nanotechnology concepts and applications?
To what extend are these standards available in the objectives and content
of the chemistry teachers' preparation program at the faculties of
education?

What is the suggested vision and framework for developing the chemistry
teachers' preparation program at the faculties of education in the light of
nanotechnology concepts and applications?

What is the effect of the suggested vision and framework on developing
the nanotechnology concepts and applications among the first year
students, chemistry section, faculty of Education, Benha University?
What is the effect of the suggested vision and framework on developing
the decision taking ability in respect of nanotechnology and its applications
among the first year students, chemistry section, faculty of Education,
Benha University?

What is the effect of the suggested vision and framework on developing
the attitude towards nanotechnology and its applications among the first

year students, chemistry section, faculty of Education, Benha University?
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STUDY LIMITATIONS:

The present study limited itself to the following:
Evaluation of the chemistry teachers' preparation program at the faculties
of education in Benha, Ain Shams and Alexandria universities.
Measuring the effectiveness of the suggested vision and framework by
applying one of its courses, entitled: “The Principles of Nanotechnology”
included in the independent suggested vision for the first experimental
group, and the course entitled “General Chemistry and Principals of
Nanotechnology” included in the integrated suggested vision among the
second experimental group students.
Drawing the two study groups sample (n=52) from the first year students,
chemistry section, Faculty of Education, Benha University.
Examining the effect of the independent suggested vision and the
integrated one on developing the nanotechnology concepts and
applications, the decision taking ability and attitude towards

nanotechnology and its applications among the two study groups.
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- STUDY TOOLS AND MATERIALS:

** First: Study Materials:

List of the nanotechnology concepts and applications which should be
included in the chemistry teachers' preparation program at the faculties of
education.

List of objectives standards in the light of nanotechnology concepts and
applications.

ist of content standards in the light of nanotechnology concepts and
applications.

Student’s book of the independent course “Principals of Nanotechnology”.
Student’s book of the integrated course “General Chemistry and Principals
of Nanotechnology”.

Manual for teaching the suggested course.

** Second: Study Tools:

Test of nanotechnology concepts and applications.

Scale of decision taking in nanotechnology concepts and applications.

Scale of attitude towards nanotechnology concepts and applications.
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- STUDY OBJECTIVES:

This study aims at:
Providing a list of the nanotechnology concepts and applications which
should be included in the chemistry teachers' preparation program at the
faculties of education.
Preparing a list of the standards of the objectives and content of the
suggested vision and framework for developing the chemistry teachers'
preparation program at the faculties of education in the light of
nanotechnology concepts and applications.
Developing a test in of nanotechnology concepts and applications.
Developing a Scale of decision taking in nanotechnology concepts and
applications.
Developing a Scale of attitude towards nanotechnology concepts and

application.
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STUDY SIGNIFICANCE:

The present study is important because it is concerned with the
development of suggested vision and framework for developing the
chemistry teachers' preparation program at the faculties of education in the
light of nanotechnology concepts and applications.

It may throw more light and focus on other research areas for developing
the scientific sections students preparation programs in the light of

nanotechnology.
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- STUDY PROCEDURES:

Reviewing the literature related to the development of chemistry curricula
and nanotechnology.

Developing a list of the nanotechnology concepts and applications which
should be included in the chemistry teachers' preparation program at the
faculties of education.

Preparing a list of the standards of the objectives and content of the
suggested vision and framework for developing the chemistry teachers'
preparation program at the faculties of education in the light of
nanotechnology concepts and applications.

Developing a suggested independent course in nanotechnology and its
applications to be included in the chemistry teachers’ preparation program.
Developing another suggested course for integrating nanotechnology and
its applications in general chemistry courses in the chemistry teachers’

preparation program
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Choosing one course from the suggested independent course and another
one from the suggested integrated one, for developing the chemistry
teachers' preparation program at the faculties of education.

Identifying the objectives, content, suitable teaching methods and media,
activities and evaluation techniques for the independent and integrated
courses.

Developing the manual for teaching the suggested independent and
integrated courses.

Submitting both the independent and integrated courses to jury members
for validity.

Developing the three study tools: Test of nanotechnology concepts and
applications, scale of decision taking in nanotechnology concepts and
applications, and scale of attitude towards nanotechnology concepts and
applications. Besides, submitting them to jury members for validity.
Piloting the study tools on a sample of 0 students in the first year, chemistry
section, faculty of educations and calculating the validity and reliability of

these tools.
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Drawing the study sample (n= 52) from the first year students, chemistry
section, Faculty of Education, Benha University.

Administering the study tools on the sample as a pre-application.
Dividing the study sample into two experimental groups: One (n=25) for
the independent course and the second (n= 27) for the integrated course.
Experimenting the suggested independent course on the first experimental
group and the integrated course on the second one.

Administering the study tools on the sample as a post-application.
Analyzing the data using the statistical techniques, and interpreting and
discussing the findings.

Presenting some recommendations.
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- STUDY FINDINGS AND RESULTS:

The following are some of the present study findings and results:
Results of evaluating the objectives and content of the chemistry teachers'
preparation program at the faculties of education:

Matching the objectives and content of the program in the faculties of
education in Benha, Ain Shams University, and Alexandria universities for
the academic year 2017/2018 showed that the current courses are limited
and do not satisfy the principles of formulating the objectives and content
in the light of the nanotechnology concepts and its applications.

Findings of administering the nanotechnology concepts and applications
test:

There was a statistically significant difference at 0.05 between the scores
means of the first experimental group students in the pre-application and
those of the post-application. The whole score of the test was in favour of

the post-application.
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Eta squared value of nanotechnology concepts was 0.79 and 0.95 for its
applications. It showed that the effect size was high and there was a clear
improvement in the whole score of the nanotechnology concepts and its
applications test as a result of studying the suggested independent course.
There was a statistically significant difference at 0.05 between the scores
means of the second experimental group students in the pre-application and
those of the post-application of nanotechnology concepts and
applications. The whole score of the test was in favour of the post-
application.

Eta squared value of nanotechnology concepts was 0.92 and 0.94 for its
applications. It showed that the effect size was high and there was a clear
improvement in the whole score of the nanotechnology concepts and its
applications test as a result of studying the suggested integrated course.
Findings of administering the decision taking scale:

There was a statistically significant difference at 0.05 between the scores
means of the first experimental group students in the pre-application and
those of the post-application. The whole score of the test was in favour of

the post-application.
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Eta squared value was 0.92. It showed that the effect size was high and
there was a clear improvement in the whole score of the decision taking
scale as a result of studying the suggested independent course.

There was a statistically significant difference at 0.05 between the scores
means of the second experimental group students in the pre-application and
those of the post-application. The whole score of the test was in favour of
the post-application.

Eta squared value was 0.93. It showed that the effect size was high and
there was a clear improvement in the whole score of the second
experimental group students on the decision taking scale as a result of
studying the suggested independent course.

Findings of administering the attitude scale:

The findings showed that there was an improvement in the sample
students’ attitudes towards nanotechnology concepts and applications after

studying both the suggested independent course and the integrated one.
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- STUDY RECOMMENDATIONS:

Based on the above-mentioned findings and results, the following
recommendations have been suggested:
The nanotechnology concepts and applications should be included in the
chemistry teachers’ preparation program at the faculties of education.
There should be continual evaluation of the chemistry teachers’ preparation
program in the light of the new technologies.
The ability of decision taking in respect of the new technologies should be
developed.
Training courses should be held for chemistry teachers to keep up with the
new and innovative research on nanotechnology and its applications.
The courses for teacher preparation nationally and internationally should
be studied and considered regularly.
The cognitive domain, the skill domain and the affective domain in the
chemistry teachers’ preparation program at the faculties of education
should be measured.
Training courses should be held for chemistry student teachers at the
faculties of education to be aware of the nanotechnology importance and

risks.
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