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Cooperative Learning http://edtech.kennesaw.edw/intech/cooperativelearning. htm

Science Inquiry: The Link to Accessing the General Education Curriculum
http://www.k8accesscenter.org/training_resources/Sciencelnquiry_accesscurric
ulum.asp

Problem solving . Wikipedia, the free encyclopedia.
http://en. wikipedia.org/wiki/Problem_solving, 2009
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Teaching Strategies
http://www.teachervision.fen.com/pro-dev/resource/5778.html
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Abstraet :

The objective of this research was to identify the effectiveness of the suggested
program on the professional development of science teachers in intermediate schools of
Bahrain and measure its effect on the thinking skills of their students. For achieving this,
the researcher identify training needs on the basis of which he constructed a list
containing requirements of professional development for science teachers of
intermediate schools then he constructed a suggested program according to these
requirements which were based on self-learning (modules).

Moreover, the research prepared the research tools (an achievement test to assess
knowledge, an observation checklist to evaluate skills of the research group (the
experimental group and control group) and measurement of thinking skills (problems
~solving) to evaluate development of thinking skills of students of the research group.

Tools of the research were used. The researcher used the achievement test and
observation checklist on the research group as pre application.Similary, there was a pre
application for thinking skills the measurement on students of the research group (the
experimental group and control group).After that, there was an application for the
suggested program on the experimental group whereas this was not done the control
group. This group was trained only by programs of Ministry of Education. After
implementing, the suggested program there was a post application for tools of the
research on the experimental group and control group and also on their students. Finally,
the results were statistically analyzed which revealed the effectiveness of the suggested
program on developing knowledge and skills of experimental group. This suggested
program was also of a clear effect on developing thinking skills "problems solving" of
students of the research group .In light of research results, the researcher mentioned
some suggestions and recommendations .
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Professional development - self-learning - modules - thinking skills - problems solving
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Research Summary:

Introduction:

Preparation of teacher before graduation is only part of long series of
continuous training during his career. Moreover, good preparation before
service is not enough for successful professional life, because it does not meets
the cultural] and professional needs of teachers which are suitable for changes
of times. This initial preparation must be followed by good and continuous
training during the service to meet social, professional and educational changes
in life of the teacher.

Teacher preparation must be understood as long journey that starts before
graduation and continues during the service which is confirmed by continues
professional development. The professional development for the teacher is one
of the basics learning in 21* century and one of the keys to enter this century to
keep up with the revolution of knowledge, scientific and technological
development because of their importance in professional performance of
teachers and their effect on the development of all students to learn the
necessary skills to achieve " learning society .

The Professional development of teacher is the main key for giving him the
professional and academic skills, either through direct activities in formal
training programs, or the use of self-learning techniques. This is the reason
behind prominent place of professional development in minds of researchers
and interests of research institutions, which confirm that success in this field
requires identifying teacher needs in his work.

Research Problem:

The results of two exploratory studies conducted by the researcher on some
science teachers in Bahrain, the results of previous studies in Bahrain and the
national reports of ministry of education in Bahrain showed that there is a need
for program on the professional development for science teachers who teach in-
intermediate schools of Bahrain and studying its effect on developing thinking
skills of students of these teachers.

Research Questions:

The current research aims at answering the following main question:

What is the effectiveness of a suggested program for professional development
of science teachers in intermediate schools of Bahrain and what is it's effect on
thiking Skills of their Students.

From the previous main question, the following questions branch:

1- What are the requirements of professional development of science teacher of
intermediate schools in Bahrain at the present time?

2- What is the suggested program on professional development of science
teachers of intermediate schools in Bahrain?

3-what is the effect of the suggested program on professional development of
science teachers of intermediate schools in Bahrain?



4- What is the effect of the suggested program on professional development of
science teachers of intermediate schools on developing student's scientific

thinking skills (problems solving)?

Research Goals:

This research goals at the following:

1- Determining requirements of the professional development, which are
necessary for science teachers of intermediate schools in Bahrain at present
time.

2 Preparing a proposed program, on professional development of science
teachers of intermediate schools in Bahrain for developing concepts,
knowledge and performance skills related to their teaching roles and tasks.
3-Knowing the effectiveness of the suggested program on professional
development for science teachers of intermediate schools in Bahrain .

4- Knowing the effect of the suggested program on professional development
science teachers of intermediate schools on developing student's scientific
thinking skills (problems solving).

Research Limitations:

e Time limitations: The program was implemented During academic year
2010/2011 ( the first semester ).

e Place limitations: Science teachers and students in governmental
intermediate schools in Bahrain.

* Topicality limitations :The research based on the following
professional development fields (lesson planning, effective teaching
skills ,methods of teaching and learning and evaluation), also cn skills
of scientific thinking (problems solving) which include the following
skills ( defining problem, selecting hypotheses, testing hypotheses,
interpretation and generalization ).

The Research Population and Group :

Research Population consists of all science teachers (males and females)
intermediate governmental schools in Bahrain (383), whereas research group
(50 ) which was divided into tow groups. The control group consists of 25
teachers so as the experimental group. Regarding students of these teachers,
three classes of teachers of the control group were chosen (84) boys and girls
and three classes of the experimenta! group (81) boys and girls.

Research Methodology:
The researcher used the descriptive method, semi — experimental method

(design of the tow groups: the experimental group and the control group) with a
pre /post application.



part).
- skills of scientific thinking (problems solving) by Students of members
of the teachers group.

Research Tools :

I- Tools prepared by the researcher, which are as follows:

1-1 Knowing teachers point of views regarding the fequirements of
professiona] development of science teachers of intermediate schools  in

1-2° A st including requirements of professiona] development needed by
' teachers in the intermediate schools in Bahrain,

the intermediate schools in Bahrain.
1-5 Knowing teachers point of views regarding the Suggested program.

2- The standarg measurement of scientific thinking skills (problems solving )
by the Students in the intermediate schools in Bahrain |

Research Hypotheses:

1 Thereisa Statistically significant difference between averages of degrees of
teachers of the €xXperimental 8roup and contro] €roup in the post application
of the achievement tegt n favor of teachers of the €Xperimenta] group.

2. Thereis g Statistically significant difference between averages of degrees of
teachers of the €Xperimenta] group and the contro] &roup in the post
application of the observation checklist in favor of teachers of the
eXperimenta| group.

3. Thereisa Statistically significant difference between averages of degrees of
students of teachers of the €Xperimenta] group and contro] 8roup in the post
application of scientific thinking ski]s (problems solving) measurement ip
favor of students of teacher of the €Xperimental group.

Research Procedures:
===2Ith [ rocedures

To answer the first question: What gre the requirements of professiona]
development of Science teachers ip intermediate schools in Bahrain at the
present time?



The researcher did the following:

1- Preparing requirements list of professional development of Science teachers
at the intermediate stage in Bahrain at the present time through the following:
1-1: Reading education literature and Arabic and foreign studies which are
related to professional development of Science teachers at the intermediate
stage and modern trends in training during service.

1-2: Studying the requirements of current science curriculum of the
intermediate stage in Bahrain.

1-3: Meeting 10p Science teacher and teachers at the intermediate stage, eXperts
in curricula and methodology of science in colleges of education, and
specialists in (intermediate Science curricula, educational supervision and
training programs at Ministry of Education in Bahrain to know their opinions
on the necessary professional development requirements for Science teachers at
the intermediate stage in Bahrain at the present time .

1-4 : Specifying training requirements list for the research group of Science
teachers .

1-5 : Providing this list to experts and specialists .

1-6 : Modifying the Jist according the opinions of educational experts .

1-7 : Typing the final version of this list .

For answering the second question: What is the suggested program on
professional development of Science teachers of intermediate schools in
Bahrain?

The researcher did the following:

5.1: Reading the related previous literature, studies, and researches, which
tackled professional development programs, based on self-learning "modules”
for science teachers at the intermediate stage to:

1- Specifying the foundations of the program.

7. Designing the program based on self-learning "modules™ (determining
goals, the content, educational experiences, training ways, teaching and
learning activities, and evaluation methods). ,

1.2 Providing the program to experts to modify in the light of their Views .
2-3: Applying the program on a sample of science teachers in intermediate
schools in Bahrain.

7.4: Modifying the program in the light of performance to get the final form of
the program.

For answering the third question: What is the effect of the suggested
program on professional development for Science teachers of intermediate
schools in Bahrain?

The researcher did the following:

3-1: Choosing research group which is the control group of Science teachers at
intermediate stage who trained by programs implemented by Ministry of
Education in Bahrain ,and experimental group of Science teachers of
intermediate schools who trained by implementing the suggested program in
the current research .



3-2: Applying the achievement test and observation checklist on science
teachers at the intermediate stage ( pre application ) to make sure that the two
groups are equal.

3-3: Implementation of the proposed program.

3-4: Post application of the achievement test, and the observation checklist on
science teachers of intermediate stage.

3-5: Explaining and discussing the results.

For answering the fourth question: What is the effect of the suggested
program on professional development of Science teachers of intermediate
schools on developing students’ scientific thinking skills (problems
solving)?

The researcher did the following:

4-1: Choosing scientific thinking skills measurement (problems solving) that
suits students of the research group and modifying it to check its validity and
reliability .

4-2: Applying scientific thinking skills measurement (problems solving ) on
some of students of control and experimental groups before the application of
the research .

4-3: Applying scientific thinking skills measurement (problems solving ) on
some students of control and experimental research group after the application
of the research . :

4-4: Explanation and discussion of the results and getting recommendations
and suggestions . : :

Research Results:

Results related to the first question:

The question is as follows:

What is professional development requirements for Science teachers in
intermediate schools in Bahrain at the present time?

To answer this question a list was prepared including requirements of
professional development for Science teachers in intermediate schools in
Bahrain. This list includes the following fields (lesson planning, effective
teaching skills ,;methods of teaching and learning and evaluation).This list was
provided to experts and specialists on curricula and methods of teaching
Science in Egypt and Bahrain. Furthermore, this list contains 60 skills which
were divided according the abovementioned fields.



Results related to the second question:

The second question is as t follows:

What is the suggested program on professional development for Science
teachers in intermediate schools in Bahrain?

To answer this question a suggested program was prepared. This program is
based on self learning (modules). The explained the steps of constructing the
program. These steps include bases of the program, how the program was
designed and controlled .Of course the program consists of three modules.
There is also a trainer guide. Each module consists of the title, instructions,
introduction, behavioral aims, pre test, teaching and learning activities, aids,
and knowledge sources, questions of self evaluation, post test and key of
correct answers.

Results related to the third question and checking validity of research
hypotheses (the first and the second ) :

This question is as follows :

What is the effect of the suggested program on professional development
for Science teachers in intermediate schools in Bahrain?

This question was answered through Modified Black's Gain Ratio in addition
to Independent Samples T Test to check validity of the first and second
hypotheses. Thus results were as follows::

1. There is a statistically significant difference between averages of degrees of
teachers of the experimental group and control group in the post application
of the achievement test in favor of teachers of the experimental group.

2. There is a statistically significant difference between averages of degrees of
teachers of the experimental group and the control group in the post
application of the observation checklist in favor of teachers of the
experimental group.

3. The suggested program on professional development that related to
knowledge and skills has effectiveness on experimental group science
teachers and it is located in the range defined by Black ( 1-2).

The results related to the fourth question and testing third research
hypothesis test :

This question is as follows: ‘

What is the effectiveness of the suggested program on professional
development for science teachers in intermediate stage in developing
students’ scientific thinking skills (problems solving)?

To answer this question, the researcher used Eta square to measure the impact

through T value (Independent Samples T Test) in order to compare between
averages of degrees of students of the experimental group and the control group
in post application of measurement of scientific thinking skills (problems
solving) and knowing the effect of the independent variable (the suggested



program)on the two groups of students and convert it to corresponding d value.
Results were as follows:

L

There is a statistically significant difference between averages of degrees of
students of teachers of the experimental group and control group in the post
application of scientific thinking skills (problems solving) measurement in
favor of students of teacher of the experimental group.

The suggested program on professional development is of an acceptable
medium effect on developing skills of scientific thinking (problems solving)
on students of the experimental group.

Opinions of teachers (trainers) in the suggested program:

The results on trainers revealed that there is positive attitudes towards

programs that include (goals, content, implementation and evaluation).

Recommendations and Suggestions

1- Recommendations

In light of the results of this research, the researcher recommended the
following:

Reviewing training programs of science teachers of intermediate schools
to suit their needs , place and time of these programs to be suitable for
their place of work and their class schedules. Attention should be paid
to curricula development requirements.

Paying attention to professional development programs of Science
teachers which develop their knowledge and skills .By this, thinking
skills of their students will be developed.

Using professional developments techniques based on self learning and
modules because of their advantages in developing teaching
performance of teachers.

Implementing training programs of Ministry of Education is not enough.
We should know the effect of these programs on students of the trainers
through visiting them in schools to check whether they apply what they
have learnt.

Training programs for science teachers should be for all stages in
general and science teachers in intermediate schools in particular.
Teachers should learn how to form questions which develop students’
thinking skills. This can be used as a technique for evaluating students
by supervisors.

Teachers’ books should include excellent models of already planned
lessons based on teaching methods like (problems solving, cooperative
learning, and investigation and concepts maps). These modern teaching
methods should be recorded and kept in the library of the school.

8



Furthermore, teachers’ books should include models of thinking skills
measurements to be applied on students.

Supervisors and trainers in Bahrain can apply this program on a larger
population. They also can get benefit from its tools of evaluation (the
achievement test and the observation checklist).In addition, they can
use scientific skills (problem solving) measurement to evaluate students’
level of thinking. These tools can be modified by them in the future to
accord with teachers’ needs.

2- Suggestions
e Preparing similar studies on Science teachers in various educational

levels in Bahrain to generalize the results to various educational levels.

« Studying the effectiveness of professional development program of
Science teachers in Bahrain by adopting other variables like scientific
trends, creative thinking skills, critical thinking skills, and inquiry skills
of students.

o It should be bear in minds that the content of Science curricula is in
accordance with the given time to teach it and whether the teacher is
able to teach it by using methods which develop students’ thinking
skills.

» Adopting a study to evaluate books of the intermediate stage in Bahrain
to know whether they help in developing students’ thinking skills.
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