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Some Factors Affecting The Performance In Physics
Among High School Students

In (Suk EIGuma) Tripoli

Dr : MEHDI ALI ALWAN
Faculty of Education — University of Elfateh

Abstract :

This study primarily attempts to investigate if there is any relationship
between selected factors namely socio-economic status variables,
gender, and performance in physics of high school students in (suk
Elguma) Tripoli, Libya The study specifically answered the following
questions :

(1) Is there any significant difference between male and female
students in their physics achievement?

(2) Is there a significant correlation between students achievement
in physics and their prior achievement in general science?

(3) Is there any relationship between students' achievement in
physics and

(1) their father's educational level

( 11) their mother's educational level?

(4)Is there any relationship between students' achievement

in physics and

(1) their father's occupation

( i1) their mother's occupation?

(5)Is there any relationship between students' achievement

in physics and:

(1) their father's salary;

(i1) their mother's salary?

The sample consisted of 100 science students, 50 males and
50females from two randomly chosen high schools in Suk ElGuma
Area in Tripoli.
Two instruments were used in the study. The physics

achievement test (PAT), was designed to assess student performance
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in physics. The second was a student questionnaire (SQ), designed
to obtain information on personal characteristics of the students,
school factors and student factors.

The main findings of the study are as follows-:

(1) Gender was found to be significantly associated with
achievement in physics. Specifically, female students were found to
perform better than male students.

(2) Several socio-economic variables were found to be
significantly related to students' achievement in physics.

Both the fathers' and mothers' educational level were found to
be significantly related to students' achievement in physics.
However, the fathers' educational level appears to be the more
important factor than mothers' educational level in influencing
student achievement in physics.

Recommendations are offered regarding the need for a
multivariate study on a national scale, the need to rethink
preservice and inservice teacher education progrmmes, the need to
develop interest in physics among students the need to examine the
nature, origins and consequences of gender differences in
performance in physics and the need to address the issue of socio-
economic levels of parents towards improving the level of students
achievement in physics
INTRODUCTION:

1.1- THE BACKGROUND OF THE STUDY.

Science education has become a major concern in almost all
countries and its development has been accorded a high priority.
Libya is no exception. Science is taught in Libyan schools at the
preparatory level as General Science and as separate subjects -
Physics, Chemistry and Biology - at the high school level. The
impact of scientific progress, proceding at a rapid pace, demands that
children should receive a sound education in the sciences. Thus,
physics, the science of properties of matter and energy, is recognized
as a essential component of a child's education. Education in physics
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helps the child to understand the physical universe (as in answering
such questions as ‘why is the sky blue )'? and also develops skills
such as observing accurately and completely, analyzing, thinking
and judging. In addition, it fosters and develops interest, positive
values, curiosity and creativity. All these acquired through education
in physics are required to satisfy the needs of socio-economic
development in Libya such as energy, natural resources and
productivity. Another important reason for the inclusion of physics in
the child's education is that the ideas and results of physics is relevant
to society and every day life.

Hence physics is of utilitarian value to the child and the society.
For the nation to develop economically, it necessitates that the children
be literate in physics and technology Apart from the quantitative
expansion in the education system, the Libyan government has made
efforts to improve the quality of education at all levels. In the area of
science education, including physics education, at the lower secondary
and high school level, the teaching of General Science and pure
Sciences including Physics has been upgraded. Teachers have been
trained, laboratories and facilities have been provided in each school and,
to support the teaching staff, laboratory assistants have been employed.
Since physics is an experimental science, the importance of laboratory
activities has been stressed.

However, in spite of the attention given, it is common
knowledge that student performance in physics examinations is poor.

In the 2006 final examinations, Taugihia, only twenty five percent
of the students obtained a pass grade in physics.

Research findings, to date, on student academic achievement
(performance in examinations) have suggested a number of different
factors as influencing student performance. This is evident from the
mention of the findings of these few studies. For instance, the Coleman
et.al report (1966) suggested that academic achievement was affected
by family background factors (e.g. Socio-economic status of parents )
and that per pupil expenditure and school factors had little relationship
to achievement.
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Anderson (1987, p.83) found ‘the prior learning and attitudes
that students bring to particular classrooms and courses influence
what they learn in these classrooms'. Bourke (1986) found that teacher
effects was stronger than all other school inputs, with the effects
becoming more pronounced with increasing grade level. Further,
according to the review by Glasman and Biniaminov (1981), some
studies have suggested a relationship between performance and the
availability and use of the school library.

The findings of past studies, in certain cases, have suggested
the same factor as having a different effect in different countries or
context. For example, Heyeman and Loxley (1983), contrary to the
earlier study mentioned by Coleman et.al. (1966), found that, in
lower income countries, the influence of pupils' social status on
achievement was not significant and that school factors had greater
influences. It is clear therefore that attention needs to be paid to
research on factors determining student performance in a particular
country or context in order to be useful to educators in improving the
educational processes towards better student performance.
1.2-STATEMENT OF PROBLEM :

To the best of the researcher's knowledge, there has been no
study conducted in Libya on the factors influencing physics
achievement.

The present study therefore focused its attention on
investigating, in the Libyan context, the influence of selected factors
(the independent variables) on high school student performance on a
physics test designed by the researcher (the dependent variable). The
factors selected as independent variables for the study included both
categories of factors:

1- Fixed factors ,which are beyond the control of educators,
specifically the factors of gender and socio-economic status of
parents, and.

Alterable factors ,which may be altered by educators, specifically
prior achievement in general science, availability of laboratory and
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availability and use of the school library, qualification of teacher,
teacher change frequency , teacher quality and student interest in
physics and his/her perception of the value of physics.
More specifically, the researcher sought to answer the following
questions:
I- Is there any significant difference between male and female
students in their physics achievement?
2- Is there any relationship between students' achievement in physics
and:

(1) their fathers' educational level?

(1))  their mothers' educational level?
3- Is there any relationship between students' achievement in physics
and:

(1) their fathers' occupation?

(i) their mothers' occupation?
4- Ts there any relationship between students' achievement in physics
and:

(1) their fathers' salary?

(i1) their mothers' salary?
1.3- OBJECTIVES OF THE STUDY

This study concerned itself with the levels of performance in

physics and the factors associated with it. The specific objectives of
the study were to:
l-determine the level of achievement in physics among high
school students in Suk ElGuma Area in Tripoli, Libya, in terms of
their performance in a physics test, designed by the researcher.
2- determine whether the variable gender 1is associated with
students' achievement in physics.
3- determine whether prior achievement in general science (measured
in terms of performance in general science at year-three examination
in the preparatory school) is associated with students' achievement
in physics.
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4-determine whether there is any relationship between students'
achievement in physics and their fathers' and mothers' educational
level.

5-determine whether there is any relationship between students'
achievement in physics and their parents ' occupation.

6- determine whether there is any relationship between students'
achievement in physics and their parents ' salary.

1.4 SIGNIFICANCE OF THE STUDY

The research is of dual significance. Firstly, it adds to our
knowledge in the area of determinants of academic achievement.
Specifically, the results of the study will provide us with information
as to whether the factors such as gender, family background,
influence academic achievement in physics in the Libyan context.

Secondly, it is hoped that the findings will enable better
planning of education in Libya, in terms of the allocation of resources
for provision of relevant and necessary school facilities and training
of school personnel.

The findings of this survey study may indicate some
influencing factors, which may be investigated further using an
experimental approach to determine the factors linked to academic
achievement of students in physics.

1.5 LIMITATION OF THE STUDY:

The investigation is limited to students in Suk ELguma Area in
Tripoli and to final year high school students. The sample of the
study comprised only 100 science students. It does not adopt a
causal model which will entail a large sample and a more
sophisticated analysis, which is not within the resources of time and
money of a single researcher. Further, the study only deals with a
few factors, in other words, it is not a multi-variate study.

The instrument used to measure academic achievement in
physics only dealt with a limited content area of Electricity
and Magnetism and not the whole domain of physics.

1.6- OPERATIONAL DEFINITION OF TERMS:
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Academic achievement in physics:

The percentage mark obtained by students in the physics test

designed by the researcher.

Socio-economic status:

This provides the social status categories and comprises the

parents' level of education, parents' occupation type and parents'
income, taken together.

High school:

This level follows the three years of preparatory school .
Admission to the University is based on the successful completion
of this level of education, which is three years . The certificate earned
at the end of the high school is termed Taugihia.

REVIEW OF RELATED LITERATURE
2.1- INTRODUCTION :

The influence of diverse variables such as gender, socio-
economic factors, school facilities and experiences (including teacher
quality) and student variables on academic achievement of students
have been and is continuing to be an area of interest to educators and
educational planners both in the developing and developed countries.
In other words, many researchers have focussed on the important
issue of factors influencing student achievement.

The question of whether genetic factors, social background
factors and educational investment of resources into schooling make
a difference in educational achievement has been tested by many
researchers in many countries at various levels of education.
Educational achievement has been taken to mean general school
achievement or achievement in specific subject areas.

From among all the factors researched into, in the search for
the determinants of academic achievement, it was decided in this
study to focus on four groups of factors of interest to the researcher,
namely:

(1) gender of students
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(i1) socio-economic factors, specifically parents' education
occupation and salary or income .

Hence, this review will consider briefly the researches on the
relationship or association of the tow above-stated group of factors to
academic achievement, particular achievement in the sciences.

2.2- THE RELATIONSHIP BETWEEN GENDER AND ACADEMIC
ACHIEVEMENT:

The variable gender has been found to influence educational
achievement. The claim that the boys perform better than girls is
supported by the findings of Siebert (1956), Dietz (1969) Comber and
Keeves (1973), MacCoby and Jacklin, (1974) Bowman and Anderson
(1980), NAEP (1978), APU ,(1979) Erickson and Erickson (1984),
Baya'a (1990) and Eccleston et al.(1990) Siebert (1956) found that
male students were generally superior to female students. This finding
was further supported by Dietz (1969), who from his study in
California of high school seniors concluded that male students were
superior in their understanding of economics due to their greater
interest and exposure through reading. The results of the international
survey of teaching and learning in 19 countries (IEA study) also
found that boys were superior in performance in science and
mathematics subjects than girls)Comber and Keeves, 1973).
MacCoby and Jacklin (1974) too purported that differences in
achievements exist in the areas of mathematics, spatial and verbal
abilities. In other words, he found that the boys outperformed the girls
in mathematics and spatial abilities while the girls excelled in verbal
abilities.

The National Assessment of Educational Progress (NAEP )
studies in the 70s and the Assessment Performance Unit (APU , 1979
study too supported the claim that, in the sciences and mathematics,
male students perform better than female students.

The studies of Bowman and Anderson (1980) on the
participation of women in education in the Third World seem to lend
support to the view that there are male-dominated subject areas, for
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example science and mathematics, in which females perform poorly.
He suggested that if females wish to study male-dominated subject
areas they require a lot of continued encouragement and support.

From the results of the British Columbia Science Assessment,
Erickson and Erickson (1984) conclude that boys do better than the
girls, especially in the physical sciences, where they have to deal with
subjects and events which are of common experience to them.

Similarly, Tivoli and Power (1989) found that boys performed
better than girls in science among the final year secondary school
students in Kenya.

Further, Baya'a (1990), with a sample of ninth and twelfth
grade Arab students in Palstain , found significant differences
between the achievement level of male students and female students
in mathematics, in favor of males. Eccleston etal (1990) in
analyzing the performance of girls and boys at G.C.E. (A Level) over
a 4-year period, found that boys performed significantly better than
girls in all subjects except English Language and Literature.

Other researches such as the studies by Fennema and Sherman,
(1977) Merrifield and Hummel-Rossi (1977) and Boyle and Start
(1989), however make the claim that there are no significant
influences of gender on academic achievement .

Fennema and Sherman (1977) found no gender-related
differences in mathematics learning in 2 high schools, when the
mathematics courses enrolled in was held constant. Similarly,
Merrifield and Hummel-Rossi (1977) found no relationship between
achievement measures and gender. Boyle and Start (1989) using a
sample of Australian elementary school children found that the
reading and mathematics achievement did not differ significantly
across sex.

On the other hand, the findings of certain researches have
contradicted the normal claim that the male students perform better
than female students (Stockard and Wood, 1984, Cheah ,1984 ,Drew
and Gray, 1990). Stockard and Wood (1984) reported that boys rather
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than girls tend to underachieve in high schools in the United States.
Cheah (1984), using a Malaysian sample, found that girls performed
better in science than boys. Drew and Gray (1990), investigating the
relationship between achievement of white and black young people
(of Afro-Caribbean or Asian origin) and gender, found differences
associated with gender. They found female students perform
significantly better in science than male students amongst the whites
but small and not significant differences among the black young
people.

The findings of the researches on the issue of sex-related
differences in science achievement is equivocal and not conclusive.
The researches differ in context, population , subject area, etc. More
variables than the gender of students are involved and these give rise
to varying conclusions For instance, in the study by Tunhikorn (1986)
on "Attitudes towards and Achievement in Science of secondary
students in Kasetsart Demonstration School in Bangkok, Thailand",
the subject areas and grade levels vary. Hence, he found no
significant differences in physical science achievement between
boys and girls in grades 7 and 8 but found significant differences in
grade 9, with boys scoring significantly higher. The study also found
significant differences in biological science achievement between
boys and girls in grade 7, with girls scoring significantly higher, but
no significant difference was found in grade 9.

Several researchers have posited plausible explanations for the
differences in achievement found across gender. Some attribute the
differences to genetic influences Benbow and Stanley, (1980) and
others attribute the differences to societal, including school and home
influences, Fennema and Sherman, (1977) and Gray, (1981). Bateson.
Et.al (1989) report that the latter influence, that is that the differences
in society influences achievement variation across gender have
received more acceptance among the educational community.

Sex discrimination is pervasive in all societies. Even in
schools, during instruction, boys and girls may receive differentiated
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treatments by teachers. At home, child-rearing practices have
differentiated between boys and girls .

Furthermore, according to Bateson and Parson-Chatman,
(1989) tests in the sciences are also biased, in favour of males.
23-THE  RELATIONSHIP BETWEEN  SOCIO-ECONOMIC
VARIABLES AND ACADEMIC ACHIEVEMENT

Several researchers have explored the effects of wvariables
within the socio-economic factor on student academic
achievement. This section of the review, though not exhaustive, will
focus on three socio-economic status indicators, the parental
educational level, occupation status and in come. Some studies have
employed a composite variable, the socio-economic status index
(SES), to test the influence of socio-economic factor on academic
achievement. The index is derived from various combinations of two
or more socio-economic variables namely parents' educational level,
parents' occupational level, parental income and extent of
encouragement or facilitation provided to the child.

Results of these studies, especially those conducted in the
industrialized countries, have consistently found the socio- economic
variables to be an important source of variation in academic
achievement. The results even seem to suggest that
the effect of socio-economic variables on achievement is stronger
than that of other variables such as ethnicity, school inputs and
student characteristics (Colemen et al, 1966 and Drew and Gray,
1990). For instance the study of Colemanet al on "Equality of
Educational Opportunity " (1966) suggested that academic
achievement was influenced primarily by the socio-economic status
of the parents and that per pupil expenditure and school facilities
had little relationship to achievement. In other words, they indicated
that school inputs, such as reported teacher qualifications, facilities
and expenditure did not explain much of the variance in
achievement between schools and individuals. The study related
student background variable, school variables and teacher variables to
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verbal academic achievement. A more recent study by Drew and Gray
(1990), using a sample of young people in England and Wales,
investigated examination achievement in the context of differences in
three variables namely ethnic origin, socio-economic grouping( based
on parental education and occupation) and gender. The results
supported the Coleman et al (1966) study in that it showed that
socio-economic variables explained more of the variability in
examination performance than the other two variables.

Several other studies have demonstrated that students ' family socio-
economic status and academic achievement is highly related or
associated. Deutsch, et.al (1968), using a sample of first and fifth
grade children in New York city schools, found a correlation of 0.44
between the socio-economic index and achievement in a reading
test. Similarly, Armstrong (1985) found socio-economic status
correlated significantly with mathematics achievement. In addition,
he found that gender differences in mathematics achievement is
SES-related.

Relating fathers' occupation and students' academic
achievement, Coleman, et al, (1966) reported a positive relationship
between test scores of sixth, ninth and twelfth graders in the United
States and their fathers' occupation. The correlation obtained was
about 0.30 for verbal test and a little less for reading, mathematics
and non-verbal ability. Anderson (1967) too reported zero order
correlations of similar magnitude between fathers' occupation and
mathematics academic achievement of thirteen year old students in
several industrial countries which participated in the International
Studies in Evaluation (IEA) as follows-:

Australia 0.22 Netherland 0.33 Belgium 0.24 Scotland 0.27
England 0.38 Sweden 0.20 Japan 0.25 Drew and Gray (1990)
grouped the students based on parental occupation into three
categories as follows-:

1 - those whose fathers held professional/managerial positions,

2- those whose fathers held intermediate occupations and
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3- those whose fathers were manual workers.

The results of their study showed that young people from the

professional/managerial backgrounds do best in the public
examinations while those whose parents are manual workers scored
lowest in the examination. The better performance of the young
people from the professional/managerial group in the examination
over the other two groups was evident in all three ethnic groups
(Afro-Caribbean, Asian and White), who participated in the study.

Allen (1970) investigated the relationship of the social status
variables, that i1s parental educational level and income, with
educational academic achievement of elementary school students in
North Carolina, United States. He found that the academic
achievement of Negro children, as assessed by California
Achievement Test, was significantly related to their mothers'
educational level, their mothers' work status and family income.

With regard to the effect of the educational level of parents on
academic achievement, Osborn (1971) found that high school
seniors, in his study, achieved in the direction of the educational
level of the like-sex parent. In other words, boys whose fathers
were college graduates had high mean scores compared to boys
whose fathers had a high school education only. Similarly, girls
whose mothers were college graduates performed better than girls
whose mothers received only a high school education. He, however,
found no major differences in the mean scores of high mother
education sample and high father education sample on science
achievement .

Significant relationship between family income and student
academic achievement was demonstrated. For instance, Worthing
(1969) investigated the relationship between first quarter college
grade point average and annual family income and found them to be
significantly related. In other words , students in the various income
categories were found to perform differently (p > .01.)
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There have been fewer studies conducted in developing
countries investigating the influence of parental socio-economic
status variables on student achievement. The results are not
conclusive. Some studies have shown that a relationship exists
between socio-economic variables and academic achievement. For
instance, Oh (1969), investigating factors affecting Academic
Achievement among Form Three Pupils in two Malaysian secondary
schools found that those who performed well were from better socio-
economic back grounds than those who failed. Similarly, Baya'a
(1990) found that Arab students in the West Bank from high socio-
economic backgrounds obtained higher achievement in mathematics
than students from low socio-economic backgrounds.

Wang (1975), investigating the relationship with secondary
school students in Penang, Malaysia, found lower -correlations
between socio-economic status (based on parental occupation and
education) and students' performance in the Lower Certificate of
Education Examination (LCE). He, further found that the zero order
correlations varied with ethnicity. In other words, the correlation
between socio-economic status and achievement for boys and girls
from Chinese and Malay origin was minimal, while that for boys
and girls from Indian origin was higher but weak. Other studies
seemed to find no relationship between socio-economic status and
academic achievement. Webb (1987) investigated the factors affecting
Jamaican students' achievement and found that socio-economic
background had no effect on achievement. Similarly, Fuller's study
(1981) of standard three pupils' achievement in Thailand found a low
regression coefficient of 0.18 for the contribution of parents' socio-
economic status on pupil achievement. Fuller (1981) found, using a
sample from developed regions of Bangkok and the Central Plain,
found a positive relationship between socio-economic background
and achievement, whereas a negligible effect of socio-economic
variable on achievement in less developed regions of Thailand was
seen.
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From the above review, it is evident that socio-economic
variables affect student academic achievement under certain context
and conditions.

SUMMARY:

In summary, research on the factors contributing to differences
in achievement reveals a complex picture, owing to the many diverse
variables that interact in the teaching and learning processes and
how these variables affect achievement. Socio-economic variables
have been consistently found to be a source of variation in academic
achievement at least in the developed countries. Gender emerged as
another source of variation in achievement. Certain teacher and
student variables also seem to exert an influence on academic
achievement. However, the effect of the laboratory which is accepted
and perceived as beneficial to science learning has not been
demonstrated to influence achievement.

RESEARCH METHODOLOGY
3.1- DESIGN OF THE STUDY:

The influence of selected factors on high school students '
performance in physics was investigated empirically on the basis of a
survey of students in terms of their academic achievement in
physics (dependent variable) and selected influencing factors. The
data on the influencing factors (independent variables) were obtained
from the students using a questionnaire. The variables examined are
listed in the figure below.

Figure 1 : Variables in the Study:

Independent Variables Dependent Variables
Gender Students' achievement
Prior achievement in science in physics test (PAT)

Socio-economic variables -

Father's education
-Mother's education
-Father's occupation
-Mother's occupation
-Father's salary
-Mother's salary
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3.2 -POPULATION AND SAMPLING:

The population of the study was the high school students in
Suk-ELgouma Area in Tripoli, Libya. The sample of students was
restricted to final year high school students. There were 10 high
schools in Suk-ELgouma Area in Tripoli and only Two high
schools were selected for the study. The 2 high schools were
selected by cluster random sampling. It was found that in the 2 high
schools, the number of year three classes ranged from three to
seven.

The researcher then selected two classes of students from
each school by simple random sampling making a total of 500
students from the ten schools. This represented about 10% of the
total students population (200 students of 2000 students).

3.3- INSTRUMENTATION:

Two instruments were used in the study. The first, the
achievement test, was designed to assess student performance in
physics. The second was a questionnaire, designed to obtain
information on personal characteristics of the student, school factors
and student factors.
3.31-THE PHYSICS ACHIEVEMENT TEST (PAT)

The Physics Achievement Test (PAT) a pencil-and-paper test ,
was developed by the researcher.

The test consisted of 25 multiple choice items, based on the
first four chapters of the grade three physics textbook entitled
"General Physics Electricity and Magnetism" for the Libyan High
Schools. The test items were drawn up to cover the content and
objectives of the area of physics already taught by teachers in
Tripoli by December (ALKANOUN) 2008 .

3.32 -VALIDITY OF PAT :

PAT consisted of 25 question items. The question items
were constructed such that they were representative of the whole
domain of content of the four chapters and in accordance with the
emphasis given the specific content topics by the teachers. Both the
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lower (i.e. knowledge and understanding (and higher (application and

analysis) levels of cognitive processes were tested by these items.
The table of specification of the final form of the test is presented in
Figure .2

Figure 2 : Specification of the Test:

Content Low Level High Level
Forces & Electric Fields 1,2,3,4,14 5,6,8,9
Electric Strain 7,11,12,22 10,17,25
Electric Capacity &  Capacitors 13,16,21,24 18,19,20
Electric Instruments 15

The draft test comprising 40 items, was given to three
physics lecturers in the Department of Physics of Faculty of Science
of the Alfateh University in Tripoli. The lecturers were asked to
judge and comment on these 40 items in terms of coverage, phrasing,
ambiguities, difficult vocabularies and distractors. This test of 40
items was also pilot tested with a group of 30 high school final year
students in one Tripoli school, not included in the sample of the
study.

The responses were item analysed. Revisions were made based

on the comments of the judges and students and the item analysis
results. Some items were discarded and the amended test of 25 items
were judged by the judges as content valid. The final form appears in
Appendix 1A .

3.33- RELIABILITY OF THE TEST :

For reliability, a random sample of 30 students from one school
in Tripoli was chosen for the test-retest procedure , the test being
administered two weeks apart. The Spearman correlation r had a
calculated value of 0.84.

3.34 _THE STUDENT QUESTIONNAIRE (SQ).

The Student Questionnaire (SQ), comprising 19 items, obtained
information on demographic variables of the students (Items 2-7),
school factors (Items 8-15), student interest in physics (Items 16-18),
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and student perception of the value of physics in society (Item 19).
The draft questionnaire was given to two lecturers in the Faculty
of Teacher Training of the Alfateh University in Tripoli. Based on
their comments and the data from the pilot testing with 30 students,
some items were deleted and revisions were made where necessary.
The final questionnaire appears in Appendix 2. The researcher found
no problems with reliability of student responses during the pilot
testing.

3.4 -DATA COLLECTION METHOD:

The researcher obtained official permission to administer the
test and the questionnaire to the chosen sample from the High School
Office in the People's Committee of Education in Tripoli. The test was
administered to all the students in each of two grade three classes
from each school by the researcher.

At the beginning of the administration of the test and
questionnaire, the purpose of the study was explained to the students.
The students were not permitted to consult each other during the
conduct of the test. The students were given only 30 minutes to
complete the test. Upon completion of the PAT, the students were
given the questionnaire. The students were given 20 minutes to
complete the questionnaire. The administration of the test and the

questionnaire to all the sampled students was completed within two
weeks.
3.5- ANALYSIS OF DATA:

The data collected were coded and analysed. The researcher
used the Statistical Package for Social Science (SPSS/PC) Norusis
(1988) for the analysis of the data. Each item of the questionnaire was
separately analyzed and cross-tabulated for factors, that is, gender,
socio-economic variables, school variables and student variables.

The socio-economic variables included fathers' and mothers '
educational level, fathers' occupation and salary. The categorizations
of these variables are as mentioned below:

Figure 3 : Fathers' and Mothers' Educational Level
(20)
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Level of schooling Categories
No schooling and primary school Low
Preparatory and High School and Religious School Medium
University and Post Graduate Institution High

The minimum salary in Libya is 150 Libyan Denars a month.
The low salaried group included those receiving salaries of 150
Denars to 325 Denars. The average salaried group included those
receiving 326 to 550 Denars, and the high salaried group, those
receiving 551 Denars and above. The occupational level of the
father was categorized as follows:
Figure 4 : Fathers' Occupation

Occupations Occupational Level
Professional, managerial, semi-professional, proprietors High
Supervisory, lower professional technical, producers, sales Middle
Skilled and semi-skilled manual Unskilled manual Low

The following analytical procedures were conducted on the
coded data-:

1- A t-test was carried out to determine whether there was any
significant difference in the performance of male and female
students.

2-Since the data utilized for determining the relationship were
of nominal nature, the Chi square test was employed to determine
whether students' achievement in physics was related to the
independent variables, namely fathers' and mothers' educational level,
fathers' and mothers' occupation, fathers' salary, avail ability of
physics laboratory, availability and wuse of school library,
qualification of teacher, teacher quality, teacher turnover, students'
interest in physics and their perception of the value of physics in
society.

3- A measure of association, Cramer's V (referred to by
Norusis, 1988, p.283), was employed to determine the strength of the
relationship of the factors to students' achievement in physics.

21)
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CHAPTER (4) RESULTS AND DISCUSSION
4.1 - INTRODUCTION

This study focused on the influence of a number of independent
variables on students' achievement in physics. This chapter presents
and discusses the results of the analyses of data collected through a
student questionnaire (SQ) and an achievement test in physics (PAT).
4.2- STUDENTS ACHIEVEMENT IN THE PHYSICS TEST
(PAT).
Students' achievement in the PAT was varied. The highest score
obtained in PAT was 88 marks and the lowest was 16 marks.
Therefore, the range of marks for the sample of students was 72.
The sample of students were categorized into three groups in terms
of their performance in PAT . Students who obtained scores of 65
marks and above were categorized as high achievers. Students who
scored between4l and 64 marks were categorized as medium
achievers. Low achievers were students who scored 40 marks and
below. The number and percentage of students in each category was
obtained and are as presented in Table 1.

Table 1
Student Achievement in PAT
Achievement levels Average Score Number%
High 65 — 88 46 23.0
Medium 41 — 64 90 45.0
Low 16 — 40 64 32.0
Total 200 100.0

The majority, 45.0% (90) of students appear to fall in
the medium level of achievement, though there was a fair
proportion 23.0% (46) of students who obtained high scores , while
the remaining 32.0% (64) of students obtained lower than 40 marks.
4.3- RELATIONSHIP BETWEEN GENDER AND ACADEMIC
ACHIEVEMENT.

In order to answer Research Question 1, whether there is any
significant difference between male and female students in their
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physics achievement, the mean score and standard deviation for
the male and female groups were obtained and a t-test was conducted
on the data. The results are presented in Table 2 below:

Table 2
Means and Standard Deviation
for PAT by Gender
Gender Number | Mean Score | Standard Deviation t-test
Male 61 54.19 13.922 *xx 358
Female 39 58.86 14.311

Note *** P> (.001

Table 2 suggests that both sexes on average, had medium
achievement level in PAT, but the girls performed significantly better
than boys. The girls achieved a mean score of 58.86  while the
boys had a mean score of 54.19. The variable gender was found to
significantly influence students ‘achievement in physics (P> 0.001 )

A further analysis was conducted to investigate the influence
of the gender variable. The sample of male and female students were
categorized into three groups in terms of their performance in the
PAT as presented in Table 1. Table 3 presents the frequencies and
percentages of male and female students in the high, medium and
low achievement categories.

Table 3
Cross-tabulation of Achievement Levels
in PAT by Gender .
Students' Achievement Level
Gender High Medium Low Total
n % n % n % n %
Male 20 10.0 | 30 15.0 |50 25.0 100 50.0
Female 26 13.0 | 60 30.0 |14 7.0 100  50.0
Total 46 23.0 190 45.0 | 64 32.0 | 200 100.0
Chi square = 12.64at P> 0.001 , Cramer's V=0.1605

From Table 3 above, it is observed that only 10.0% (20) of
male students obtained high achievement in the PAT, while a greater
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proportion, 13.0% (26) of female students obtained high
achievement in the PAT. On the other hand, 25.0% (50) of males
were among the low achievers in the test compared to only 7.0% (14)
of female students who obtained low achievement in the same test
(PAT).

It is again clear, from the chi square test performed on data
presented in Table 3, that there is a significant relationship between
gender and achievement in physics, with girls performing
significantly better than boys in the Physics Achievement Test
(PAT).
4.4-RELATIONSHIP BETWEEN PRIOR ACHIEVEMENT IN
SCIENCE AND ACADEMIC ACHIEVEMENT.

In order to answer research Question 2, whether there is
significant correlation between students' achievement in physics and
their prior achievement in general science, a pearson correlation was
computed. The correlation was found to be 0.3825 and it was
significant at the 0.001 level of significance. It is, therefore, inferred
that there is a positive and significant correlation between students'
achievement in the PAT and their prior achievement in general
science. In other words, prior achievement in general science at the
preparatory school appears to influence student achievement in
physics at the high school level.

45- RELATIONSHIP BETWEEN SOCIO-ECONOMIC
VARIABLES AND ACADEMIC ACHIEVEMENT.

The socio-economic variables which were investigated in this
study included fathers' and mothers' educational level, fathers' and
mothers' occupation, fathers' and mothers ' salary.

451- FATHERS' EDUCATIONAL LEVEL AND PAT .

The relationship between students' achievement in the PAT
and their fathers' educational level was examined in order to answer
Research Question 3(i). Table 4 presents the frequencies and
percentages of students in the high, medium and low achievement
categories by fathers' educational levels (high, medium and low).
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The fathers' educational level appears to vary in the sample of
fathers used in this study. Forty-four percent (216) of the fathers
were found to have received a medium level of education, that is
above primary education but below university education. Only 22%
(108) of the fathers fall within the group of those with a low level
of education, that is primary education or no schooling. However, a
fair proportion of fathers 34% (167) fall into the category of those
with high level of education, that is those who had a university
education.

From Table 4, it is observed that 41.0% (70) of students
whose fathers possess a high level of education obtained high
achievement in the physics test (PAT), while only 4.2% (7)of
students whose fathers were of high educational level obtained low
achievement in the physics test (PAT).

On the other hand, among students whose fathers had a low
level of education, only 6.5% (7) of students obtained high
achievement in the physics test (PAT), compared to 66.7% (72) of
students who obtained low achievement in the physics test (PAT).

Table 4
Cross-tabulation of Students' Achievement Levels
in Physics by Fathers' Educational Level.

Fathers Students' Achievement Level
Educational High Medium Low Total
Level n % n % n % n %
High 16 8.0 |20 10.0 |20 10.0 | 56 28.0
Medium 20 10.0 | 45 225 |15 7.5 | 80 40.0
Low 10 5.0 |25 12.5 |29 14.5 | 64 32.0
Total 46 23.0 | 90 45.0 |64 32.0 | 200 100.0

Chi square = 133.02069 at P> 0.001 ,Cramer's V = 0.495

The correlation (Cramer's V) between these two variables was
found to be 0.495, indicating a fairly strong and a significant
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relationship between students' achievement in physics and fathers'
educational level.

4.52- MOTHERS' EDUCATIONAL LEVEL AND PAT .

The relationship between the students' achievement in the
PAT and their mothers' educational level was investigated in an
attempt to answer Research Question 3(ii). Table 5 presents the
frequencies and percentages of students in the high, medium and low
achievement categories by mothers ' educational levels.

From Table 5 below, it is clear that mothers who possess a
high educational level are few in number (only 8.6% of the sample).
The majority, 64.2% (315) of mothers are in the category of low
educational level.

In terms of students' achievement level, a larger proportion

(19) %45.20f students whose mothers had high educational level
obtained high achievement in the physics test (PAT ) while only
9.5% (4) of students obtained low achievement. Among students
whose mothers received a low level of education, a large proportion
of students obtained low achievement in the PAT, that is 41.0% (129)
of the students compared to 19.7% (62) of students who obtained a
high level of achievement in the physics test.

Table 5
Cross-tabulation of Students' Achievement Levels in
Physics by Mothers' Educational Level

Mothers Students' Achievement Level
Educational High Medium Low Total
Level n % n % N % n %
High 6 3.0 |10 50 |2 1.0 | 18 9.0
Medium 28 14.0 | 19 9.5 |7 35 |54 27.0
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Low 12 6.0 | 61 30.5 | 55 27.5 | 128 64.0

Total 46 23.0 [ 90 45.0 | 64 32.0 | 200 100.0

Chi square =39.43 at P > 0.001 , Cramer's V =0.2517

The Chi square of 39.43 is found to be significant at P > 0.001
level. It is clear that there is a significant difference in the
performance of students whose mothers differ in educational level.

However, the correlation between mothers' educational level
and students' achievement, which was found to be 0.2517 (Cramer's
V), was lower than the correlation between fathers' educational level
and students achievement in physics. This shows that there is a
significant, though weak , correlation between mothers' educational
level and students ' achievement.

4.53- FATHERS' OCCUPATION AND PAT .

In order to answer Research Question 4, whether there is any
relationship between students' achievement in physics and their
fathers' occupation, the frequencies and percentages of students in
the high, medium and low achievement categories by fathers'
occupational level was obtained and are presented in Table 6.

The majority, 62.0% (124) of fathers held medium level
occupational (supervisory, lower professional, technical positions).
Approximately equal proportions of fathers occupy high level
(professional, managerial positions) and low level occupations
(manual, semi-skilled positions15.0 % and 23.0 % respectively).

From the data presented in Table 6 below, it is clear that a
higher proportion of students whose fathers held high level
occupations obtained high achievement in the physics test, (14) 7.0 %
compared to students whose fathers are in middle level occupations

(25) 12.5 % and students whose fathers are in low level occupation
(7)3.5%.

Table 6
Cross-tabulation of Students' Achievement
(27)




Journal of Faculty of Education

Levels in Physics by Fathers' Occupation

Fathers Students' Achievement Level
occupational High Medium Low Total

Level n % n % n % n %
High 14 7.0 | 10 50 |6 3.0 | 30 15.0

Medium 25 12.5 | 70 35.0 | 29 14.5 | 124 62.0
Low 7 3.5 |10 5.0 29 14.5 | 46 23.0
Total 46 23.0 | 90 45.0 | 64 32.0 {200 100.0
Chi square =28.52  at P >0.001 , Cramer's V =0.2269

On the other hand, while only 10.3% (8) of students, whose
fathers hold high occupational level obtained low achievement in the
PAT, 33.3% (111) of students, whose fathers hold middle level jobs
and 48.1% (38) of students whose fathers hold low level occupation
obtained low achievement in the PAT.

The data presented in Table 6, shows that there is a significant
relationship between achievement in physics and fathers' occupation.
The correlation (Cramer's V) between these two variables was
found to be 0.2269. It appears that the relationship between fathers'
occupational level and students' performance in physics is not as
strong as that between fathers' educational level and students'
performance in physics.

4.54 - MOTHERS' OCCUPATION AND PAT.

The data to answer Research Question 4 (ii), whether there is
any relationship between students' achievement in physics and their
mothers' occupation, is presented in Table 7. It is clear from the data
collected that the majority, 70.0% (140) of mothers do not work.
Therefore, it was thought unnecessary to categorize the small
percentage, 14.0% (28) of mothers who worked into those holding
high, middle and low level occupations. Hence, only two categories
were used (working and not working mothers).
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Table 7
Cross-tabulation of Students' Achievement Levels
in Physics by Mothers' Occupation

Mothers Students' Achievement Level
occupational High Medium Low Total
Level n % n % n % n %
Working 28 14.0 | 15 7.5 |17 85 | 60 30.0
Not Working | 18 9.0 |75 37.5 |47 23.5 | 140 70.0
Total 46 23.0 | 90 45.0 | 64 32.0 {200 100.0

Chi square = 16.65148 at P > 0.001 , Cramer's V =0.1757

Table 7 presents the frequencies and percentages of students in
the high, medium and low achievement categories by mothers'
occupation, i.e. working mothers versus non-working mothers. From
Table 7 above, it is observed that 14.0 % (28) of students whose
mothers are working obtained high achievement in the PAT, and only
9.0% (18) of students whose mothers are not working obtained
high achievement in the Physics test (PAT). On the other hand,
while only 8.5 % (17) of students whose mothers are working
obtained low achievement in the Physics test, 23.0 % (47) of
students, whose mothers are not working, obtained low achievement
in the test. The Chi square computed indicates that there is a
significant relationship between students' achievement in physics and
whether the mothers' were working or not.

The Cramer's V correlation between students' achievement in
the PAT and whether the mothers' held a job or not was found

to be 0.1757. This indicates that there is a significant though
weak, relationship between students' achievement in physics and
mothers' occupation.

4.55- FATHERS' SALARY AND PAT .

In order to answer Research Question 5 (1), i.e., Is there any
relationship between students' achievement in physics and their
fathers' salary, the father's income were grouped into three
categories in terms of high, average and low level salaries as
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discussed in Section 3.5. The low salaried groups included those
receiving salaries of 150 Denars to 325Denars. The average
salaried group included those receiving 326 to 550 Denars and the
high salaried group, those receiving 551 Denars and above. Table 8
presents the frequencies and percentages of students in the high,
medium and low achievement categories by fathers' salary levels
(high , average and low.( From Table 8 below, it is observed that
11.5 % (23) of students, whose fathers received a high salary,
obtained high achievement in the Physics test (PAT), while 4.5 % (9)
of students, whose fathers received a low salary, obtained high
achievement in the Physics test (PAT).

Table 8
Cross-tabulation of Students' Achievement Levels
in Physics by Fathers' salary

Fathers' Students' Achievement Level
salary Level High Medium Low Total
n % n % n % n %
High 23 11.5 | 39 19.5 | 26 13.0 | 88 44.0
Medium 14 7.0 |31 15.5 | 26 13.0 | 71 35.5
Low 9 4.5 |20 10.0 | 12 6.0 |41 20.5
Total 46 23.0 | 90 45.0 | 64 32.0 {200 100.0

Chi square =31.91789 at Pl , 0.001 [1> Cramer's V = 0.2466

On the other hand, only 13.0% (26) of students, whose fathers
received high salary obtained low achievement in the Physics test
(PAT), while as many as 6.0% (12) of students whose fathers received
low salary obtained low achievement in the Physics test (PAT).

A significant relationship between fathers' salary and
achievement in physics was found (Chi square = 31.92, significant at
P >0.001 level). The correlation (Cramer's V ) between these two

variables was found to be 0.2466. Fathers ' salary appears to influence
students' achievement in physics .
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4.56-MOTHERS' SALARY AND PAT.

Since mothers who were working in the sample were few in
number, specifically 16.7% (82) of mothers, it was decided that an
investigation of the relationship between students ' achievement in the
PAT and mothers' salary i.e. Research Question 5 (ii) would be
meaningless.

457- SUMMARY OF RELATIONSHIP BETWEEN THE
SOCIO-ECONOMIC VARIABLES AND PAT .

In order to summarize the aspect of the relationship between

the socio-economic variables and students' achievement in

physics, Table 9 presents the computed correlation (Cramer's
V) for each of the socio-economic variables. It is clear from Table
9 that the variable influencing student performance

in physics more than any of the other variables studied is
fathers' educational level (Cramer's V correlation obtained is
0.495). Mothers' educational level also seems to have a considerable,
though less influence on students' achievement in physics.

Table 9
Relationship between the Socio-Economic
Variables and Students' Achievement in PAT

Variables Cramer's V correlation
Fathers' educational level 0.4950
Mothers' educational level 0.2517
Fathers' occupational level 0.2269
Mothers' occupational level 0.1757
Fathers' salary 0.2466
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It is clear from the table, that in terms of student variables
influencing students' achievement in physics, the findings suggest that
students' perceptions with regard to their interest in physics is an
important variable influencing students' achievement in physics
(Cramer's V found to be 0.3438).

CHAPTER 5 CONCLUSIONS AND ECOMMENDATIONS
5.1 - CONCLUSIONS

This study set out to examine certain variables which might
have some bearing on the level of performance of students in the high
schools in Suk ElGuma Area in Tripoli, Libya in the field of physics .

The performance of students measured was restricted to
cognitive development in physics. The population of the study was
final year high school students. There were 20 high schools in Suk
ElGuma Area in Tripoli and only 10 high schools were selected for
the study. The 10 high schools were selected by cluster random
sampling. A total of 200 students took part in the study. Nine
students were dropped since their questionnaire responses were
incomplete. The sample used represented about 10% of the total
student population (2000 students). Two instruments were used in
the study. The first, the achievement test,(PAT), was designed to
assess student performance in physics. The second was a student
questionnaire, (SQ), designed to obtain information on personal
characteristics of the student, school factors and student factors.

The performance of students was found to be varied (the
range being 72 marks). The determinants of this variability in
achievement in physics was the interest of this research.

In this section, the major conclusions derived from the
study will be summarized. In addition, the findings will be related to
past research studies, and their implications will be discussed.

Gender was found to be significantly associated with
achievement in physics. Specifically, female students were found to
perform better than male students.
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This result concurs with the findings of Stockard and Wood
,(1984) Cheah (1984) and Drew and Gray (1990) but contradicts the
findings of Siebert (1956), Dietz (1969), Comber and Keeves (1973),
NAEP (1978), Fennema & Sherman (1977) Benbow and Stanly
(1980) and Armstrong (1985). One plausible explanation for this
variation in the result in this study, of girls performing better than
boys, may be that, in Libya ,the female students might have put in
more effort in their studies. In other words, the achievement
motivation of female students may be higher than that of boys. The
study, conducted by Cannon and Simpson (1985), with a sample of
seventh grade science students in North Carolina, US, found that
females were more motivated than the males across ability groups.
Whether this is the case in Libya needs to be substantiated by further
research.

In this study, several socio-economic variables were found to
be significantly related to students' achievement in physics. Both
the fathers' and mothers' educational level were found to be
significantly related to students' achievement in physics. However,
the fathers' educational level appears to be a more important factor
than the mothers' educational level in  influencing student
achievement. This finding lends support to the conclusion of
Benbow and Arjmand (1990) that paternal educational level is a
powerful variable associated with high achievement.

With regard to the influence of fathers' and mothers' occupation
on students' achievement in physics, it was found that the fathers'
occupation level seems to have a stronger influence on students'
achievement than mothers' occupation level. Positive relationship
between occupational level and student achievement was
demonstrated by Anderson (1967), and Drew and Gray (1990).
Fathers' salary was also found to be significantly related to students'
achievement in physics .

This finding concurs with the finding of Worthing (1969),
that family income is significantly related to achievement .
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Among the school factors, the factor which emerged as
influencing students' achievement in physics was the teacher
factor. Specifically two elements of teacher factor, that is, clarity of
presentation, in other words, making students understand what they
are taught and teacher provision of adequate exercises were found
to be significantly related to students' achievement in physics.

Surprisingly the availability of physics laboratory was found
not to be significantly associated with students' achievement in
physics. This result may have been due to lack of effective use of the
laboratory in physics teaching in Tripoli. Some 30 % of the students
sampled were not even aware that a physics laboratory existed in
their school .

This is an indication that in some cases the laboratory was not
utilized at all for the teaching of physics.

The library was also not found to be influencing students'
achievement in physics. here was no significant relationship of
availability of library and students' achievement in physics was
found. This contradicts the finding of Fuller ,(1981)that the library
(a material input) and its use had a significant effect on achievement.

Among the two student factors investigated namely, students
interest in physics and students' perception of the value of physics in
society, the factor which emerged as influencing students'
achievement in physics was students' interest in physics. The study
found a significant relationship between students' achievement in
physics and their interest in physics. This finding is consistent with
finding of Benbow and Arjmand (1990) which suggested the attitudes
towards science (including interest in physics) was found to be
correlated with academic achievement in science and mathematics.

Further, a significant though weak, relationship between
students' achievement in physics and students' perception of value of
physics in society was found.

5.2 - RECOMMENDATIONS.
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The results of these analyses might perhaps be taken as
indicators for the need for a more detailed study to be carried out on
the problem of students' level of achievement in physics in Libya.
The present work, devoted to certain High Schools in Suk EIGuma
Area in Tripoli, could only be considered as an exploratory study. It
is to lay the ground work touching on certain pressing issues while
leaving the more deep-seated questions to be tackled in a more
elaborate study.

The study, specifically, only concerned itself with the
relationship between selected variables and student growth in the
cognitive domain. Hence, student growth in areas other than the
cognitive area needs to be studied. Since school learning,
specifically physics learning, is a complex phenomenon with many
variables involved and the variables interacting with one another, a
multi-variate study on a national scale is recommended. This multi-
variate study will be invaluable to shed light on the ways the social,
political and educational factors operate and influence student
learning.

The main concern, as it is with every educationist, had been the
child's performance. The child's learning being the central focus,
the educational process needs more attention, hence the influence of
teacher-student interactions in the classroom on  physics
achievement needs to be undertaken through use of survey and
observational strategies. Further, the teacher factor, specifically
teacher quality in terms of clarity of presentation which and
provision of adequate work exercises for students to practice and
consolidate the application of knowledge and skills, emerged as an
important variable influencing students' achievement. This points to a
need to rethink the preservice and in-service teacher education
curricula and teacher preparation methods. Variables demonstrated as
important such as teacher clarity of presentation need to be broken
down into specific behaviors which are presumed to comprise them
and these specific behaviors need to be developed in the teachers so
as to improve the quality of teachers.
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Further, it is recommended that special training courses, seminars and
workshops for the teachers should be provided, on a regular basis, to
encourage them to develop their knowledge and skills and hence
improve student achievement in physics.

The teachers also need to be skilled in the effective use of the
physics laboratory, equipments and school library to promote
students' learning. Further, the teachers should be able to develop
interests in physics among their students through being able to
engage students effectively in class activities and in science society
activities.

Gender was found to influence students' achievement within the
sample studied. Nature of gender differences at all levels of
education need to be examined in addition to the origins of gender
related differences in the children and consequences of gender
differences.

The study also raises certain socio-economic issues. Since a fair
relationship between parental education and occupational levels and
performance of students in physics was indicated by the study, there
is a need for the authorities to restructure some of their policies so as
to address the issue of the socio-economic levels of parents
critically .

Exposure to science-related experiences at home is a function of the
socio-economic status of the family, hence it is necessary to raise the
socio-economic levels of parents.

To conclude, this study on the factors contributing to
differences in achievement in physics has merely scratched the
surface but has identified some variables which are associated with
achievement in physics. However, further research (survey and
experimental studies) is still needed to guide the practice of physics
education towards improving the level of students' achievement in
physics.
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Major Difficulties Encountered by Some Arab Postgraduate
Students in Using the English Language
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Introduction

Learning a language other than the learner’s mother tongue is not
an easy task, especially when the target language has different
linguistic and structural features as is the case with Arab students
learning the English language. This paper presents the findings of
an investigation conducted at Newcastle University which aimed
to explore the difficulties that Arab postgraduate students
encounter in learning the English Language. The analysis
illustrates that the students under investigation face a major
challenge in using the target language communicatively and
effectively in authentic situations.

Problem of the Study

It has been observed that some Arab postgraduate students, who
have been living in an English speaking city (Newcastle) for a
considerable period of time studying in different fields using
English as a tool in communicating with their supervisors,

reading different resources, and writing their assignments and
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theses, are still incapable of communicating effectively and
confidently when engaged in real communicative situations with
native speakers. Therefore, some of them feel frustrated and feel
as if they have not learned any English.

In order to explore the difficulties that these students
encounter in acquiring good levels of speaking skills as well as
the reasons behind these difficulties, a small study was carried
out at Newcastle University during the academic year 2006/2007.
The participants in the study were 13 postgraduate students from
Libya, Saudi Arabia, Egypt and Jordan. All of these students are
male and range in age from 25 to 48 years. 8 of them are PhD
students, whereas the rest are MA and MSc students. They have
already spent between two and four years in the UK, mainly in
the North East. None of them had lived in English speaking
countries before they came to the UK. Most of them took either
pre-sessional or foundation course before joining their

postgraduate programmes.
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Methodology

Semi-structured interviews which often considered to be
superior to other data collection methods (Bryman, 2004), were
conducted in gathering data. One of the main reasons for this is
that “people are usually more willing to talk than to write”.
Clarifying the questions posed to the interviewee in case of
misunderstanding is another important feature of an interview. In
addition, if the interviewer were able to build a good relationship
with the interviewee, then certain types of confidential
information might be obtained which could not be obtained from
a questionnaire or observation. However, the participants were
asked about the difficulties they faced in acquiring a good level
of English speaking skills, and the possible reasons behind these
difficulties.

A tape recorder was used during the interviews. Data were
then transcribed, categorized, qualitatively analysed and then
interpreted. Although this technique is time-consuming, it
ensures an accurate and detailed record of actual information
(McDonough & McDonough, 1997). Then, a summary of the

main points yielded in the interviews were jotted down.
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Findings of the Study

The findings of the study revealed that some of the
participants encountered various phonological problems while
speaking. For instance, in terms of pronunciation, they had
difficulty in pronouncing words that contain vowel sounds such
as /ou / and /ea/. Also they mispronounced sounds such as /P/,
/V/, /6 /, and instead replaced them with other sounds such as /b/,
/f/, /t/, which led to misunderstandings, as in: bark, park; pray,
bray; very, ferry, think, tink ...etc.

Another problem appearing throughout the interviews was
the insertion of vowel sounds between final consonant clusters in
words like, nexit for next and workid for worked. They also
inserted vowel sounds in final syllable, as in, certain and
important. Although, they could still convey their intended
message, their English sounded unnatural. Intonation, which is
crucial in communicating meaning, is seen as a difficult area as
well. Listeners frequently get the wrong messages from
intonation when foreign speakers use it in an idiosyncratic way

(Harmer 2003).
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Moreover, participants acknowledged that they encountered
linguistic problems. For example, they had difficulty in using
English prepositions. That is they needed to think in their mother
tongue in order to choose the right preposition before producing
a sentence. This takes time and hinders the conversation going
smoothly. The definite article is another area of difficulty. In the
Arabic language there are contexts in which the use of definite
articles is obligatory, but in English it is not used in the same
situations. For example, Arab students may say: The food is
necessary for me, instead of Food is necessary for me. They
also mentioned other difficulties, such as forming questions
correctly using axillaries, and using question tags while speaking.

On the other hand, words with multiple meanings
presented great difficulties for some participants in understanding
the appropriate meaning. They may have only known one
meaning of a particular word, and when they heard it or intended
to use it, they usually resorted to the only meaning they already
knew, even if the word had another meaning. Idioms were
considered by most of the participants involved in the study to be
another striking area of difficulty. They usually tended to use

literal translations in an attempt to understand the meaning of an
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idiom, but in many cases they failed to get the right meaning.
Therefore, they avoided using them, but they still had problems
in understanding them. “It has been reported by Mahmoud
(2002) that students can not understand and use of idioms unless
they attain a fairly advanced level of proficiency in the foreign
language. Even then, EFL students’ ability to comprehend and
produce idioms does not go anywhere near that of a native
speaker” (Baker, 1992).

Similarly, more than half of the students argued that, the
Geordie accent used by Geordie people in Newcastle city hinders
ongoing communication with native speakers. Geordie has its
own characteristics which differ from Standard English in terms
of pronunciation. The students under investigation used Standard
English with their supervisors and university staff in general, but
they had to communicate with people who speak Geordie in
other situations, such as making verbal contract with employees
of utility companies. Here they found it quite difficult to be
understood. As a result they tended to seek help either from their
friends or the student union. Finally, considerable number of
students said that they had the necessary linguistic knowledge,
but they found it difficult to apply that knowledge in real
conversations and, therefore, they could not keep conversations
going for an extended period of time. As a result, they felt
nervous and unwilling to continue to the end of conversations.
Reasons for these Difficulties:

Many second language learners believe that a learner’s

proficiency in acquiring the English language can be measured
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by their fluency in speaking. On the other hand foreign language
teachers claim that fluency in speaking is the most difficult skill
to acquire. According to the responses of the participants as well
as the present author’s own experience as a postgraduate student,
there are various factors that may hinder the process of acquiring
a good level of speaking skills in English. The following are
some of them:

Mother Tongue Interference:

Concerning the data gathered, it can be argued that mother
tongue interference plays a fundamental role in complicating the
process of acquiring a good level of spoken English. According
to Lado (1964), “interference is the negative influence of the
mother language (L1) on the performance of the target language
learner (L2)”. Therefore, it is highly likely that the students under
investigation have formed habits that embody the features of the
Arabic language, which then influence their performance.

Ineffective Language Courses:

Other students argued that pre-sessional and foundation
courses were not effective, in the sense that they did not prepare
them for free and fluent communication. This is because, a) there

was very little interaction in English among students in the
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classroom because most students spoke the same mother tongue,
and therefore they tended to use their native language during
classroom activities; b) the focus is on accuracy rather than
fluency; c¢) some students think that the methods of teaching
implemented by some of the teaching staff are ineffective. That
is, they tend to be teacher-centred rather than learner-centred.

Negative Attitudes:

It has been written by Gardner (1985) that attitudes toward
the target language community appear to be fundamental in
determining success in learning the language. If a learner does
not have a positive attitude toward the target language
community, he or she would be unlikely to want to learn types of
behaviour associated with that culture. This study has revealed
that some students claimed to have negative attitudes towards
learning English and they learn it because it is the only medium
of instruction. They justified their opinion by saying that the
double standard in foreign policy practised by governments in
Britain and the USA in the Middle East has a negative impact on
their inner feelings. As a result they have isolated themselves

from the communities where they live, and look at the English
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language as a medium of instruction rather than a goal they wish
to achieve.
Lack of Vocabulary:

Some of the students under investigation usually limited
themselves to the areas of their research. Either they did not have
time to engage in supplementary reading, by which means they
might have obtained different vocabulary in different fields, or
they had not have acquired the habit of reading. In this case their
amount of vocabulary would be limited, and therefore they
would be unable to take part in discussions without having the
necessary vocabulary. It can be argued, however, that if one has
an extensive vocabulary, it is possible to obtain meaning from
spoken and written texts, even though one does not know the
grammatical structures in which the texts are encoded (Nunan
1999).

Lack of Confidence:

Because of the frequent mistakes they made while
speaking, especially in pronunciation, some students preferred
not to take risks and therefore avoided speaking to native
speakers or to people who had a good command of English.
When forced to, they would keep producing certain sentences
and expressions that had already been stored in their minds to
avoid being embarrassed. Such students should be encouraged to
use the target language regardless of the mistakes they might
make, and they should look at errors as part of the process of
learning rather than a negative indication.

Other Reasons:

The other reasons mentioned by participants can be
summarized as follows. Some students did not seek any
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opportunity to practise their English language orally. They
depended only on the regular meetings with their supervisors.
Others lived in groups with the same native language or with
their families where they used only their mother tongue. They did
not go to public places such as social clubs and pubs where they
could have socialized and communicated with English people,
due to cultural and religious barriers. Only few of them watched
English TV programmes, while the rest preferred to watch
Arabic channels. Another important reason is that some of them
lacked awareness of the facilities at their disposal within the
language centre and library.

Conclusion

From the above discussion one can infer that learning to
speak a foreign language requires more than knowing its
grammatical and semantic rules (Brown, 1994). Learners need
not only linguistic knowledge, but also the culturally acceptable
ways of interacting with others in different situations and
relationships (Hymes,1971). Krashen (1985), for instance,
stresses the use of language communicatively rather than through
practising language skills. Therefore, the students under
investigation should be encouraged to involve themselves in real-
life situations where they can use the target language
communicatively. In the present author’s experience, the Globe
Coffee, which is run by the Jesmond Parish Church in Newcastle
is a very suitable place for students who wish to improve their
English. They can meet people, make international friends, and
take part in various activities. Furthermore, students should be
willing to tackle tasks and challenges and have confidence in
their performance. They should look at mistakes as a sign of
improvement and a natural process in acquiring a second
language.
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Positive attitudes towards the language and its native
speakers are essential. Learners should focus on the positive
aspects of the community and realize that each community has its
culture, interests and lifestyles. Therefore, instruction in the
target language should focus on enabling students to integrate
satisfactorily into the foreign language culture and to express
various types of speech acts appropriately. Parallels between
Arabic and English at the linguistic level often lead to a totally
different underlying message, and thus learners “should avoid
literal translation as much as they possibly can” (Kharrat,
2002:1). On the other hand, some changes in the content of the
English language courses provided by the language centre should
be made according to the students’ feedback. Finally, more
diverse techniques should be applied by teachers in teaching
speaking skills.
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DELAYED VON FOERSTER INTEGRO - DIFFERENTIAL
EQUATION.WITH MULTIDIMENSIONAL SPACE
BY NAJEMEDIN HARIBASH

Here the theorem on existence and uniqueness of system of integro-
differential equations will be proved.

Introduction.

The most interesting problem is that of partial integro-
differential von foerster equation of the chaotic Behaviour
considered by , Dawdowicz [3],[4],[5] and Z kamon [6] and
method in the presented paper the results of the paper [9] are
generalized on the case of delayed argument for Z wilh
multidimensional space.

1.0 Formulation of theorems

Let us consider the system of equations

ou n ou
1.1 E_FZi:lci(X’zt)a_Xi:ﬂ(x’u’zt) ,
1.2 z(t):I: u(t, x)dx,

where the function

1.3 z,:[-r0] >R
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is defined by the following formula

1.4 z,(s)=z(t+s)
X = (X35 X, ),
for t>0 and X, =01i.e. the function z, 1is the segment of the

function z.

Equation (1.1) is considered with the initial condition
1.5 u(0,x)=v(x), X = (X355 X,)
Throughout the paper, the coefficients cand Aare assumed to

satisfy the following assumptions

()
c:RM™ xC([— r;O];R” )—) RY,

(C,) The coefficient cis of class c* for x, >0,

(c,) c(x,,z)=0, for x, =0, for some

1 oc
Za—‘

(56)
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(Y

2

i=1

5

c,(x ,z)- ci(x,Z_)‘g y HZ -z

where Zand Z are different functions. The norm in this

formula is understood as the classical norm of uniform
convergence i.e.

2] = sup_jz(s)],

-r<s<o0

n

3

i=1

oc;
—_r X, Z
o, o2

odivc
‘ < u(z),

oz

(A,) The function 1is of class C* for x>0,u>0,

A(x,0,2,)=0,

P p, ),
ou

(A4) 3y’ >0

‘ﬂ(xl,xz,..., X, U,Z)=A (xl, Xy seos xn,u,Z)‘ <y'

(A5)

Z—ZHU,

(57)
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n

+
i=1

a

pe <v(z,u)u.

OX.

Theorem 1.1.

Let vbe bounded and continuous on (0,0), v>0and let
1.6 Azjowv(x)dx <o,
Let
z,€C ([-r,0]) z,(0)=A.
Define
z,: [0,T]>C ([-r,0]),
by the formula

.(5)= 2(t+s) for t+s>0
S gt +s) fort + s<0

Then there exists exactly one non-negative function u which is a

solution of (1.1), (1.2), (1.5).

1.2. The method of characteristics and construction of operator
®

Let C.([0,T]) be the set of all continuous and non-negative

function on the interval [0,T].
(58)
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First we consider problems (1.1) and (1.5) where z e C([-r,T]) is

a given function.

Denote by
At X) = (t, X,,....X 32, and
ot x y)=ult %%, ¥,2,),

the characteristics of (1.1) 1i.e. the solution of

1.7 §i = Ci(éziazt)s (:Zi(o):Xi: i=1..n
and
1.8 n' =& Lhamz) n(0)=y,

respectively, for te[0,T].
From the classical theory of first order differential equation [13]
follows, that if v is a differentiable function
the function u:[0,T]xR" — R is a solution of (1.1), (1.5)
if for every t<[0,T] x, >0,
1.9 u(t, e(t, x)) = s(t, x,v(x)).
If v is not differentiable this condition can be a definition of
solution.
Proposition 1.1
Under assumptions (C,)-(C,) and (A,)-(A,)if zeC, ([0.T]), v
satisfies (1.4) and u is the solution of (1.1), (1.3), then for t>0
(59)
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1.10 jRnu(t,X)dX < o

and the function [O,T ]3 t— IR” u (t, X) dX is continuous.

In fact udepends upon z(This dependence is omitted.). For a

fixed v > 0 define the operator ® by the formula

111 Oz(t)= | u(t,x)dx

From proposition 1.1 there follows that ®:C,([0,T])— C.([0,T]).
Clearly, if zis the fixed point of operator © i.e

1.12. ®z=1z, u issolution of (1.1), (1.5) and u is sufficiently
regular, uis the solution of (1.1),(1.2),(1.5). If u is not
sufficiently regular these conditions can be a definition of
generalised solution of (1.2), (1.2), (1.5) hence to prove the
existence or uniqueness of the solution of (1.1), (1.2), (1.5) it is
sufficient to prove the existence or uniqueness of the fixed point

of operator ©.

1.3. Proof of the theorem 1.1.

Clearly we shall prove that ® satifies the condition of Banach fixed-point
theorem.

To prove it recall the following lemmas proved in [9].

(60)
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Lemma 1.1.

The C'- function ¢is defined on [0 T]x R!, and C'- function  is
defined on [O,T]XRT xR,. Moreover, for fixed t the function

x = p(t,x) is a bijection of R} ontoR" .

The Lemma is a simple consequence of our assumption.
Let

5
113 S, (t,x,2)=S, (t,X)=a—(p(t,X), i=12,..n

X;
It is obvious that S satisfies the condition theS = [S” ],n 318

Jaobin matrix of the map X — o(t,x)
1.14 —t Z (p('[ x),z,) S, s;(0,x)=1.

ﬁa_t(det s)=divc (¢(t,x), z,).dets,dets(0) =1

(61)
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Lemma 1.2.

The following inequalities hold

1.15 o<detS(t,x)<e®, 0<glt,x y)<ely.

As in [9], from these Lemmas it follows that for u satisfying

(1.9)
1.16 jRnu(t,x)dx < Ae@ Pl <o

Moreover, 0z(t)= '[

. ult,x)dx is a continuous function. This
follows from [9] and the Lebesgue dominated convergence
theorem.
Corollary 1.1. From [4] it follows that

Oz(t)=e 1A,
Assume that z satisfies the Lipschitz condition
Let us consider

H:[0,T]xR, xC,[0,T]>R, T>0,
defined by the formula
1.17 H(t,x,z)=o(t, x,v(x),z) S(t, x, 2).
Since v is bounded, from lemma 1.2 it follows that u also is

bounded for t <T.

Since zis continuous, the set {z|te[0,T]} is compact and in

consequence there exists

(62)
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1.18 B, = sup],b’(u,zt).

te[o,T
Hence, form A4 it follows, that

oA

1.19
ou

<B,,

for ze X and u satisfying (1.1), (1.5). Hence

% < %w(t,x,v(x), z,)| S(t, x, 2, )+ wl(t, x,v(x), z,) %S(t,x, )|,
1.20 % <(B, +a)e“ " y(x).
Thus
1.21 ©z(t+h)-0z(t)| < A(B; +a)e“”Th,

for t,t+hel0,T].
In consequence, if A =[0,c0] then the set
K < C(A).

This set is relatively compact if and only if, for every T >0, the
set of restrictions

{z‘{m: Ze K},
is relatively compact.
We notice that the set K of all function from C,(A) bounded by

Ae“*"* and satisfying the Lipschitz condition with the constant

(63)
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N(T)= A(B; +a)e“”T,
satisfies
1.22 o(K)cK.
To prove Theorem 1.1 we use the following:
Proposition 1.2.
Under the assumptions of Theorem 1, for z,z e K, the following
inequality holds

1.23 loz-02| <™ (T)|z-2

T 2
where K is some subset of C(A) such that @(R)c? |#|, denotes

the norm in C([0,T])

and

1.24 limM(T)=0.

T—0
To prove this proposition we shall generalize some

lemmas already proved in[9]

Lemma 1.3.

Under the assumptions of Theorem 1, p satisfies the inequality

1.25 ”w(t, x,V(x), z) - z/)(t X, V() E ‘ dx<M,( Hz—z”
R}

(64)
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or te[0,T] and z,z e K. Moreover,

gngU:O.
Proof:
Let W (t, %) = o(t. x,v(x). 2) - lt, x,v(x). 2},
obviously, W (0,x)=0.
We shall estimate %(t X).

ot

We notice that, for z,z € K, we have
1.26 z(t)< Ae™ T 7(t) < Aele AT

1.27 (t,x,v(x)z) < supv(&)e”,

¢eR]

zp(t, x,v(x)E) < supv(&)e”

feR?
and consequently, there exists a compact set F such that

(z,0(t,x,v(x),z)) e F,

(E, w(t, x,v(x),E)) eF.

There exists a finite number

1.28
V, = sup {v(z;w(t,x,v(x); z)),v(z;x//(t,x,v(x);z)) tef0,Tlxe Rf}
The following part of proof is analagous to proof of lemma 3 in

[9]
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Under assumption of Theorem 1.1, for t<T and z,ze K

1.29 \S(t,X»Z)—S(LXoE)\ < M.(T)z-7]
moreover
130 limM,(T)=0.

T—0

The proof of this lemma is analagous to proof of lemma 4 in [9]

To prove Theorem 1.1. it remains to notice that for sufficiently

small Tthe operator ©:Kr — K, fulfill the assumption of the

Banach fixed-point theorem,

K_TZ{Z[O’T]:ZER}..

Hence the operator © has exactly one fixed point in K. Since
e(C.(a) =K

® has no fixed-point out of K, and © has exactly one fixed

point in C,([0,T]). To prove © has exactly one fixed point in

C.(R,)we notice that the problem (1.1), (1.2), (1.5) is time-

independent, the Theorem 1.1. true in A=[t,,T] with initial

condition

1.31 u(ty,x) = v(x).

(66)
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From this follows that the set all t, e R, for which (1.1), (1.2),
(1.5) has exactly one solution in R, is closed. This completes
the proof.
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VARIABLE LASER BEAM EXPANDER

Omar M. Amer
Physics Department, Faculty of Education, Alfateh University

ABSTRACT

In this paper full analysis of a beam expander based on the use of
two convex lenses is presented. It is shown that not only the magnification
factor, but also the field variation with distance is essential. Better results
are expected for expander with distances between lenses less that the sum of
the focal distances.

1.INTRODUCTION

When a variable laser field is required, we have to design an optical
lens system that can modify the ratio of output to input beam waist. In this
paper we examine a two-lens system based on the well-known system of
two concave lenses separated by distance equal to the sum of focal distances
of the lenses. In this case the magnification ratio of the system is fixed and
equal to the ratio of the two focal distances. On examining such system it
was earlier noticed [1] that by varying the separation between the lenses one
could produce variable beam expansion. However, a more thorough
investigation showed that there is a considerable difference in the cases
when the separation distance is greater and smaller than the sum of the focal
distances. This was found after examining not only the magnification ratio,
but also the field variation after passing through the beam expander.

2. THIN LENS BEAM EXPANDER

We consider two-lens system shown in Fig.1. The separation
between the beam waist and the first lens of focal length f; is z;. The second
lens has focal length f, and it is greater than f;.

(68)
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Fig.1. Two-lens system used as the beam expander

The separation between the lenses is z,, = f, + f, +d . The transformation

matrix between the two lenses, assuming for the moment that they are 'thin'
lenses, is given by

f,+d

% f,+f,+d
d _ fi+d
fle fZ

A B
C:d Dd

(1)
By taking that the input ¢, is:

Qi =7, t jzo
(2)

Where z, = 7W; /1, W, is the beam waist and A is the wavelength.

The output q,, parameter can be calculated as[2]

. +B W,
Qout :L:_ZZm'FJ 1
quin +Dd ﬂ'

€)
Where A,,B,,C,,D, are the matrix parameters as given in Eq. (1), z,,,

is the distance from the second lens to the position of the waist w,, as
shown in Fig.1. After some calculations one obtains

(69)
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_(A521 +By)(Cyz, +Dy) + AdBdag
(Cyz, + Dd)2 +a§Cdz
4)

z,, =—real(q,,) =

The magnification factor is obtained from the imaginary part of (,
M

M, =L =
L
W f—z 2 ald?
: \/(1_71f121 d)? + %"

©)

Where M = f, / f, is the maximum magnification obtained for d = 0.
Next we calculate the total radiated power from the

Poynting theorem (scalar case) at any cross-section of the
beam|[3]:

2

o2 2 TW
e Mrdr ==
47

0

2
EZO

2
EZO

p= ot [[ES 05 = o1 [“d]
S 0

(6)

Where E,; is the electric field at the beam axis at distance z, and w, is 1/e

half-width of the beam at the same distance. Assuming that there are no
losses except diffraction loss, from Eq. (6) we can write

|E0|Wo = |Ez0|Wz
(7
We are interested in the field behind the lossless expander so that the axial

field is inversely proportional to 1/e half beam width at that distance. By
combining Eqgs. (5) and (7) we can write

(70)
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1
E, | 2
A(z—-12,,)
Md\/l-l_[ﬂM szz j
d""o

By differentiating |EZO| with respect to z, it is easy to show that the

(8)

maximum field is for z=2,,. Since z,, can be positive or negative, the
maximum axial field will be shifted accordingly.

3. NUMERICAL CALCULATIONS

Numerical calculations were made on a PC using MATLAB language.

Typical  magnification  factor for a  specific = numerical
case:z,=f, = f,/10=1cm, is shown in Fig.2. In this case the curve is
symmetrical with respect to d =0, but will be somewhat shifted to the left

or right depending on the selection of z,.

Magnification factor

L L
-1.5 -1 -0.5 0 0.5 1 1.5
d (mm)

Fig.2. Magnification factor dependence of d.
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Another interesting curve is dependence of z, (d) which have to be

taken into account when considering the field variation with distance from
the expander (see Fig.3).

40

. N
. N

z2m (m)
o

N
Y,

-1.5 -1 -0.5 0 0.5 1 1.5
d (mm)

Fig.3. Variation of the waist position after expander
with distance d; for d =0, z,, = f,.

Since the position of the beam waist after the expander can be
shifted to the right or to the left, the field variation with the distance is
essential in determining the use of the expander. For the same numerical
example as above, the normalized variation of the axial field after the
expander looks like shown in Fig.4.
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Normalized electric field (dB)

Fig.4. Variation of normalized electric field with distance with d

It is obvious that the magnification factor can even be greater that
that at z =0, because of the shift of the beam waist after the expander.
Negative distances z are not to be taken into account, but are interesting
when considering the position of the beam waist for negative d. Hence,
this type of the expander cannot be considered to have actual My as we
would have, if the magnification is changed by selecting a new focal
distance f;, instead of changing the separation between the lenses.

When selecting negative d, the field decays faster than that for the
same magnification factor for positive d. In some cases the use of
positive d can be advantageously used to increase the field at closer
distances from the expander than it is possible with the selected f, / f,,
but the decay of the field is more rapid after this distance than it would
be for the expander of similar magnification with d =0.

Fig.5 shows the variation of the electric field for several positive values
of d. At distances exciding about 500 m, the field drops similarly to the
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beam expander with d=0 but with the magnification equal to M,. At

shorter distances the field can even exceed that at z=0, and at that distances
the beam expander is not working properly.

-10
-15 f‘\“"%‘
-20

25+

dmm) 0 01 02 03

30+
Md 10 7.86 5.37 3.91

35}

20 log(Ez/Eo0)

40t
451

50} h -

-55 L L L L L L 1 1 1
0 100 200 300 400 500 600 700 800 900 1000

z (m)

Fig.5. Variation of electric filed with respect to z for several values of d>0.
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Fig.6. Variation of electric filed with respect to z for several values of d<O.

Fig.6 shows the variation of the electric field for several negative values
of d. Here the field decay is monotonous and this type of expander can be
used at all distances.

4. CONCLUSIONS

In this paper a more thorough analysis of a variable beam expander based
on the variation of distance between the two lenses is examined. It is proved
that the beam expansion factor is not the only parameter that has to be
known, but one has to consider the electric field variation with distance. For
positive d, there is a region close to the expander in which the field exceeds
than that for d =0 and the expander operate as having larger that the
maximum expansion factor. For this reason it is recommended to use
negative values of d as in that case the expander behaves as expected,
practically at all distances from the expander radiation plane.
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