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Summary

probtem ;
In Spite off tne 1mportance or chysics in our daiiy tifes and

in the development of ndtions, Yet many students are not interested in

tne subject because of the many probiems that they have to soive and

wnich cause a difficutity for many of them. Solving‘the probiems

of Physics needs Special teachers and Students who Possess skiils of ‘
prdblan solving.

The Problem of the Present study is determined in the following main

(X3

Question

How can we overcome the difficulties that face the second year secondary

school students in solving Physics problems ?

The following subquestions branch from the main question :
I- What are the difficulties that the second year secondary school students
face in solving the physics problems ?

2- What @re the causes of these difficulties ?

3- What are the cognitive demands necessary for solving the physics problems?

4- what is a suggested remedial programme for the second Year secondary
school students in solving physics seocend year secgndary school students
in solving physics problems ?

5- Wwhat is the effectiveness of a unit for solving these problem ?

Aims
The Present research aimed at the following :
I- Diagnosing the difficul.ties that face trﬁzsecongymfu'secondary school

students when solving physics problems.
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2- Determining the reasons of these difficulties .

3- Determination of the cognitive demands for solving physics problems.

4- Planning a suggested strategy for improving students skills of solving
physics probicms .

5- Designing a remedial programe to overcome these difficulties.

6- Detecting the effectiveness of the suggested remedial programe in
overcaming these difficulties.

7- Determining the tasks that the students should follow when solving the

Physics problems.

Limitation -
This research is limited to :
I- Second year sec ndary school students in sgme schools in Dakahlia
2- The content of the ! Unit Optics" in the second year secondary school

physics for the year 1991- 1992. !

Instruments:
The following are the research instruments :
I- An observation checklist for physics teacher, when solving the problems
of physics .
2- Aquestiannaire to detect the difficulties and its reasans .
3- Four diagnostic tests dealing with the problems in the unit of "Optics”
4- A list of the cognitive demands necessary for solving the problems of

physics .

5-A  list of tasks that the students should follow when solving the

problems of physics .
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6- A test for determining the tasks that the students follow when yS

solving the problems of physics.

Procedures :

Frist : To answer the first and second questions dealing with the

(Difficulties and its causes) the researcher followed these steps :

1- Reviewing the literature, related writings and points of view of
specialists in the field of education cancerning the difficulties
that face the students when solving physics problems.

2- Interviewing physics teachers, supervisors and professors in the
Faculty of science to determin the difficulties that face the students
in solving the physics problems.

3- Attending some physics periods in the seccndary schools to observe
physics teachers while solving problems in plysics .

4- ¢ me secondary school students were asked the following open ended

question :

wWhat are the problems that you face when solving physics problems and

what causes them ?

5- Analysing the students solutions of some physics problems .
6- Analysing the students solutions of the problems in the ﬁbnthly,
midyear and final examinations .
7- In light of the previous sters , a questionnaire for the teachers
of physics was constructed .
The questionnaire has three main gxcis :
The first axcis is about the list of difficulties

The sec.nd axcis is the list of causes of these difficulties
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The third a is teachers' suggestions to remedy these difficulties-

The questionnaire was given to a group of specialists to determine
its reliability .
In light of the opinions of the experls the quest ionnaire was modified.
The questionnaire was applied on a sample of sec ndary school physics
teachers to determine its difficulty and their causes .
The presentage of the difficulty of each item of the gquestionnaire
was calculated .
In light of the prevceres, four diagnostic tests in the problems in
" Optics" for the secend year secondary school students were constructed‘
to detect the difficulties that face the students when solving the
physics problems
The diagnostic tests were submitted to a group of specialists to insure
its reliability and suitability of lest items.
The diag ostic tests were modefied in light of the opinions of the
specialists.
The timing of each diagnostic test was calculated through a pilot
study conducted on fourty second year secondary school students .The
reliability of each of the diagnostic tests were calculated
A sample of secend year secendary school students were selected from:
El- Malek El-Kamil Secondary school for boys , he .ew secandary
school for irls and.Shoha seqandary school -
The diagnostic tests were applied on a sample of 204'maleé and females

second year secondary school students -
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18- The results of the diagnostic tests were analyzed.

Second:To answer the third(%uestion about the Cognitive requirements
necessary for solving the Problems the regearcher did the follo-
wing :

1- Reviewed the literature related to the cognitive demands for solving

the Physics Problems.

2- Solved all the Physics Problems in the seccend Year Secondary school
textbook and references of Physics , to determine the list of cognit-
ive demands which are necessary to solve Physics Problems.

3- The demands for each Problem was compilled a list and give to specia-
lists the field to determine: its reliability.

4- The list of cognitive demands was modified in final form.

Third : To answer the fourth and fifth Questions (Remedial Programme and
its effectiveness) The researcher did the following :
1-The researcher Prepared a remedial Programme for teaching the general
law of mirrors and lenses.
2- Prepared a task-test that the Students Follow When solving the P-ysics
problems.
3- A list of tasks that the students have to follow when solving the Phy-
sics Problems .
4- The suggested diagnostic: Programme, the task- test and the list of
required tasks were submitted to a group of specialists in Physics.
5- In light of the Opinion of the specialist the remedial Programme,

task-test and list of tasks were modified.



10-

11-

-
<
s

The task-test was applied ina pilot study on af{41)Second Year Secon-
dary school students to determine its time and reliability.

The task test was Pre-tested on too classes: Mansoura Secondary Sch-
ool for girlis as on experimental group and Shoha Secondary School as

a control group.

The researcher taught the experimental group and applied the Remed-
ial Programme. The class poom teacher taught the control group.

After teaching the remedial. Programnes the task-test was post APP-
lied on both groups.

The results of the task-testwere Pre and Post analysed.

The result were interpreted.

12- In light of the results of the study, the researcher propossed reco-

mrendations and Suggestions for further research.

Results

1-Many Physics teachers do not follow a Specific Strategy when Solving

-

the Physics Problems.

iow level of skills of solving the physics problems.

Teachers do not involve students in iolving physics problems.

Teachers ask their students to copy the problems on the board.

The problems that the teachers discuss are direct and does not cover
the syllabus.

Teachers do not develop students' Skills of solving Physics roblems.
Teachers do not develop students' thinking when olving the Problems:.
Many teachers over emphasize the mathematical Paft of the Problem and
neglect developing the mathematical manipuiations necessary for Sol-

ving Problems:.
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9- Many teachers do not develop students' skills of drawing graphs.

10- Some teachers very often use many laws in physics which distracts
the students.

11- Many Physics teacher's do not us¢ periodic diagnostic tests and are
unaware of Ways of detecting the difficulties that face the stud-
ents and overcaming them.

12- Many Physics teachers do not keep track of Students homework.

Second: Results Related to application of the questionnaire.

1-Difficulty of solving some physics problems that contain confusing
information in its solution.

2. Difficulty of solving some problems that the students are not accus-
tomed to and that have graphs,statistical tables and mathematical

manipulations.

3- Difficulty of solving probloms that need more than on step to reach

a solution .

The results of the diagnostic tests are in accordance with the results

of the questionnaire in addition to the following:

The students face difficulties in converting the problem to a simple
graph , choosing the correct suitable laws and manipulating then and

solving problems that have symbols instead of numbers.



Fourth : results related to the application ef the task-test proved the t

There are statistical differences at the 0.01 level between the
average grades of the control and experimental group in the task-test

in favor of the experimental group .
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